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Executive summary

The deep sea remains a pristine ecosystem, largely
untouched by human activity. It is enormous in size,
covering 65% of the Earth'’s surface and making up more
than 95% of the Earth’s biosphere.* Its biodiversity is
comparable to that of tropical rainforests.? The relevance
of its ecosystem services cannot be understated: the deep
sea is crucial for global climate regulation and forms an
important part of oceanic food webs.

Yet, this major pillar of life is threatened by the
introduction of deep-sea mining, which could be
allowed to start as early as July 2023. This new practice
of mineral extraction - which could become the largest
mining operation in history? - threatens to significantly
disturb the delicate environment of the deep sea, with
devastating consequences for life on earth.

This endeavour is in pursuit, although major scientific
knowledge gaps about the deep sea persist* and

despite fierce resistance from scientists, businesses,
civil society actors, and an increasing number of

states. Without thorough scientific knowledge, an
adequate risk assessment is impossible, and responsible
decision-making which guarantees the integrity of our
environment and the ecosystem services it provides
cannot be made.

Deep-sea mining has to be stopped.

Jellyfish © The Schmidt Ocean Institute

EJF urges the international community to stop the
rush towards any deep-sea mining activity and the
international legal framework that is to govern it -
the Deep Sea Mining Code.

1. Stop Deep Sea Mining.

All efforts should be made by the international
community, in particular governments and corporations,
to prevent mining operations in the deep sea. The

depths of the ocean contain some of the most biodiverse,
undisturbed, and vulnerable ecosystems on the planet.
All scientific evidence gathered so far indicates that

the consequences will be devastating for the deep-sea
ecosystem, with immense risks for the health of the ocean
as a whole and the benefits it can provide for people.
Moreover, the climate emergency requires a critical
examination of the potential impacts of deep-sea mining
activities on the carbon cycle.

2. Scale up investment in deep-sea research with
aview to protect our ocean and climate.

Critical gaps in our understanding of the deep sea prevent
fully informed, science-based decision-making. The
international community should support and promote
scientific research on the deep-sea environment, with a
view to improving our understanding of its functioning,
its rich biodiversity and the ecosystem services it provides,
including its role in the carbon cycle.



3. Invest in and implement circular economy
solutions.

Both governments and industry must stop following

the “take, make, waste” economic model, and transition
urgently to a circular economy. This should include
promoting and implementing large-scale electronics
reuse and recycling programmes and the extension of
product life cycles, and investing in energy efficiency
and public shared transport systems to reduce the need
for resource-intensive energy infrastructure. Investment
should be upscaled into technological innovation, such
as the development of less resource-intensive batteries
to support the clean energy transition. The introduction
of mandatory obligations for battery recycling and
collection, end-of-life requirements, targets for the
recovery of metals and extended producer responsibility
will further reduce demand for virgin metals and align our
needs with planetary boundaries.

4. Reform of the International Seahed
Authority (ISA).

There is an urgent need to improve transparency and
accountability of decision-making at the ISA - including
through access to information and opportunities for
meaningful public participation in deliberations of the
Legal and Technical Commission (LTC) - and to address
potential conflicts of interest through an independent
periodic review process. In the absence of a Scientific

Committee and in light of the ISA's clear mandate to
protect the marine environment, the composition of the
LTC should be reformed to significantly increase expertise
in marine biology and conservation. While these reforms
can be implemented immediately and will help to address
major shortcomings in governance observed to date, there
is a need for a broader overhaul of ISA structures and
procedures, including the criteria for electing members

to the ISA Council and the procedure for approving
applications for exploration /exploitation. Until credible,
transparent and independent governance structures

for managing the deep-sea commons are in place, no
democratic legitimate decisions about deep-sea mining
can be made in the interests of all humankind.

9. Ensure the protection of deep-sea biodiversity.

In line with Target 3 of the Kunming-Montreal Global
Biodiversity Framework, governments must designate at
least 30% of the ocean - including national and coastal
waters and the high seas - as ecologically representative,
fully or highly protected marine areas (MPAs) by 2030,
and provide the resources necessary to ensure they are
monitored and fully enforced. Critical in achieving this,
is the need to rapidly establish a comprehensive system
of MPAs in areas beyond national jurisdiction with high
standards of protection for marine biodiversity and
ecosystems, in the framework of the recently agreed
High Seas Treaty.

Soft coral, squat lobster © The Schmidt Ocean Institute



1. Introduction

The deep sea - ocean areas below 200 metres - covers
two thirds of the Earth'’s surface and makes up more

than 95% of the Earth's biosphere.> It is one of the last
unknown frontiers of scientific knowledge on Earth and
still a mystery both in its biodiversity and its ecosystem
functioning.® It harbours an incredibly rich variety of
organisms, believed to be comparable to the eclectic
biodiversity of tropical rainforests,” but it remains almost
entirely unknown to science. It is estimated that less than
0.01% of the deep seafloor has been sampled and studied
in detail.® Scientists discover new species in almost every
dive to the ocean floor, the area which is home to around
98% of all marine organisms.°

As the deep sea holds vast amounts of valuable metals
and minerals like cobalt, copper and manganese which
are used in wind turbines and electric car batteries, it has
become of great interest to mineral extraction ventures.
Proponents of deep-sea mining, essentially a small
number of mining companies and governments with

vested interests in and connections to the deep-sea mining
industry, argue that mining is necessary to successfully
manage the energy transition to a low carbon economy.*

In July 2021, the Pacific Island nation of Nauru triggered
the ‘two-year rule’, which gave the International Seabed
Authority (ISA) two years to finalise rules and regulations
for deep-sea mining, potentially paving the way for
commercial mining applications to be approved as early
as mid-2023. This has prompted widespread global
concern about the risk of extensive and irreversible harm
to the deep-sea environment, with a growing number of
scientists, policy makers, industry and civil society actors
calling for a moratorium on deep-sea mining activities.

Against this background, this report aims to examine
the threat that deep-sea mining poses to our planet and
to the well-being of humanity as a whole, and makes an
urgent call to the international community to stop the
devastation before it even begins.

Bamboo Coral - Ivan Hurzeler and Deep Search 2019 - BOEM, USGS, NOAA, ROV Jason © Woods Hole Oceanographic Institution
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2. The deep sea

2.1. Deep-sea hiodiversity and its role in
oceanic food webs

Popular imagination has traditionally seen the deep sea
as a barren plain of sand and rock, hostile to life. But
the reality is quite different. The deep sea is teeming
with life, with a unique, incredibly diverse, and bizarre
fauna possessing highly evolved abilities. It is estimated
that between 500,000 and 10 million species coexist

in the deep sea, a diversity on par with that of tropical
rainforests.” Samples collected from the deep-sea nodule
fields have revealed dozens of previously unknown
species.”? In the Clarion-Clipperton Zone of the Pacific
Ocean, where mining is proposed to take place, it is
estimated that up to 70-90% of the species collected are
new to science.”

Because of the harsh conditions of their environment,
marine organisms in the deep sea have evolved to exhibit
unique traits. Some deep-sea species, for example, have
an exceptional longevity. The Greenland shark, the
world’s longest-lived known vertebrate, can live at least
270 years.* Scientists have discovered corals estimated to
be over 4,000 years old* and sponges up to 11,000 years
old - the oldest living animals ever observed on earth.*
In the absence of sunlight, many deep-sea animals have
developed the ability to emit biochemically produced
light. Bioluminescence in the deep ocean is essential for
communication, reproduction, defence against predators,
and prey capture,” and is believed to drive the emergence
of new species.”® In parallel, deep-sea fish have developed
highly sensitive vision, with the most complex eyes
observed in vertebrates.” In the freezing-cold depths of
the Southern Ocean, scientists have also discovered fish
with an antifreeze protein allowing them to survive in
temperatures below the freezing point.*

Itis estimated that between
500,000 and 10 million species

coexist in the deep sea, a
diversity on par with that of
tropical rainforests.

Dumbo Octopus © NOAA Office of Ocean Exploration and Research,
2019 Southeastern U.S. Deep-sea Exploration.

Far from being an isolated biome, the deep sea is an
important part of the oceanic food web. As photosynthesis
is impossible in the absence of sunlight, life in the deep
sea is supported almost exclusively by inputs of carbon
and energy from the surface waters. ‘Marine snow’,
organic detritus resulting from the breakdown of animal
carcasses and faeces, is the primary food source for many
deep-sea organisms. Large-scale day-night migrations

of plankton and fish between surface waters and deeper
parts of the ocean also transport organic matter to

the deep sea, sustaining local food webs.* Sponges in
particular play a key role in the deep-sea food chain: by
feeding on dissolved and suspended organic matter, and
being themselves an important food source for a range of
larger organisms, they provide an entry point for carbon,
nutrients, and energy into the food chain.

While photosynthesis cannot occur in the deep sea, the
primary production of organic matter can still take place
through a process known as chemosynthesis: some
bacteria have the ability to fix mineral carbon and convert
it into organic carbon, which can be used as a source

of energy by other organisms.? Tube worms, shrimp,
mussels and many other species found aggregated around
hydrothermal vents rely on chemosynthetic bacterial
symbionts as a food source.?* As these organisms are in
turn consumed by predators, chemosynthetic bacteria
support an entire food chain.®

Seamounts - where cobalt-rich crusts would be harvested
- harbour rich and diverse ecological communities,

with corals, sponges, feather stars and an abundance of
pelagic fish.?® They are important aggregation, breeding,
foraging and resting areas for emblematic species such as
whales, sharks, and turtles,”and are used as landmarks by
migrating species.?
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2.2. Deep-sea ecosystems are highly
vulnerable to disturbance

In the deepest parts of the ocean, life operates under
different rules. Deep-sea organisms live in a highly stable
environment, characterised by a very narrow temperature
range, constant darkness, low sediment deposition rates,
and minimal disturbance and change in environmental
conditions over the past tens of thousands of years.*

Organisms have evolved over time to adapt to this unique
environment, and brusque variations in local conditions,
such as sudden illumination or the stirring of sediments,
can have very severe consequences for lifeforms that are
unequipped to cope with such disturbances.*®

Many organisms that live attached to hard substrate, such
as corals and sponges, are also dependent on mineral
structures - including polymetallic nodules, sulphides
and cobalt-rich crusts - for habitat. In addition to
sustaining the local food chain, these organisms in turn
provide essential services for other species. For example,
the newly discovered deep-sea octopus known as ‘Casper’
lays its eggs on sponges that only grow on manganese
nodules.> Increasing evidence shows that nodules may
be an important driver of biodiversity, abundance, and
ecosystem functions in the deep sea.? Mineral deposits
found on the deep seabed have formed over millions

of years® and cannot be replaced if lost. Associated
ecosystems would struggle to recover from the destruction
or degradation of this unique habitat.>*

The ability of deep-sea fauna to recover from disturbances
is further limited by their atypical life history traits. Due
to the cold temperature, high pressure, and reduced

food availability prevalent in their environment, deep-
sea organisms tend to have slow growth rates and low
fertility,®> which limits their ability to recover from and
makes them acutely vulnerable to disturbances.3®

2.3. The role of the deep sea in the global
carbon cycle

The ocean, and the deep sea in particular, plays a vital role
in regulating the global carbon budget and mitigating

the effects of global heating.?” Since the beginning of

the industrial era, the ocean has absorbed around 26%

of all human-generated CO2 emissions.*®* While the vast
majority of that carbon remains in seawater in dissolved
form, a substantial fraction is buried in the seafloor
sediments,?* with deep-sea sediments accounting for 80%
of all the carbon stored in marine sediments.*°

The deep sea is therefore a crucial carbon sink. Carbon
reaches the bottom of the ocean through a mechanism
known as the biological carbon pump. Organic matter
produced at the ocean surface by phytoplankton is actively
transported through the food chain into the water column
by zooplankton, fish, and other organisms. Carbon-rich
detritus generated by dead organisms and faeces sinks

to deeper waters, and eventually settles on the seafloor
where it is consumed and decomposed by local fauna

and bacteria, and buried into the sediment.* A single
dead whale, for example, can contain up to 33 tonnes of
carbon,* which can end up stored in the deep sea.

As sediment on the deep seabed accumulates at a rate of
0.3-15mm every thousand years,* the deep sea contains
carbon accumulated over tens of thousands, potentially
millions of years,* and will lock it safely away for
generations to come if left undisturbed.

Despite a scientific consensus on the fundamental role
of the deep sea in the global carbon cycle,* many of

the mechanisms involved are in need of further study.
Testimony to that are the stunning discoveries that deep-
sea research continues to make, such as that of benthic
bacteria having the ability to consume CO2 and convert it
to biomass without energy input from sunlight.*®

Scientists discover new species in almost every dive to the ocean floor, the area which is home to around 98% of all marine organisms.

The deep-sea "Casper” octopus lays its eggs on
sponges that only grow on manganese nodules.
NOAA Office of Ocean Exploration and
Research, Hohonu Moana 2016. (CC BY-SA 2.0)
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3.Background to deep-sea mining
3.1. Types of deep-sea mining

The deep sea contains large quantities of mineral deposits
containing metals such as copper, cobalt, nickel, lithium,
silver and rare earth metals. One of the most sought

after areas in deep-sea mining exploration - an area of
the Pacific known as the Clarion-Clipperton Zone (CCZ)

- is estimated to hold six times more cobalt and three
times more nickel than all known terrestrial deposits, as
well as significant stores of other valuable metals such

as manganese and copper.#” The CCZ covers around 4.5
million square kilometres, roughly the size of the EU.#

To date, there are currently 31 mining exploration
contracts held by 22 state and private contractors which
are searching for three types of mineral resources:
polymetallic nodules, polymetallic sulphides and cobalt-
rich ferromanganese crusts (Figure 1).

To retrieve minerals from the deep sea, mining companies
plan to use heavy machinery remotely operated from a
surface support vessel. Different extraction methods have
been tested for the three main types of minerals.

Figure 1: Types of mineral deposit targeted by
deep-sea mining

Polymetallic nodules

Source of nickel, cobalt,
copper and manganese

Polymetallic sulfides

Copper, lead, zinc, gold
and silver

e Polymetallic nodules lying on the seabed are retrieved
by collector vehicles driven across the seafloor that use
a jet of water to stir up the top layer of sediment and
dislodge the nodules. The nodules and surrounding
sediments are then sucked up into the collector, where
the bulk of the sediment is separated from the nodules.
The excess sediment is discharged at the back of the
collector while the nodules and remaining sediment
are pumped up through a pipe to the surface ship where
they will be processed. On board the ship, nodules are
separated from the slurry, and the wastewater is then
released back into the water column.*

Polymetallic massive sulphides are cleaved from
mineral formations found near hydrothermal vents.
Large volumes of sediments are first removed from the
seabed to make space for a mining tool. The machine
equipped with a drum cutter carves out blocks of ore,
which are then disaggregated into smaller pieces

and pumped up to the surface vessel for processing.
Wastewater is also pumped back into the water column.*

Cobalt-rich ferromanganese crusts covering the
summit and slopes of seamounts are technically more
difficult to exploit. The extraction process is similar

to that used for polymetallic sulphides,>® with the
increased challenge that blocks of ore need to be carved
out directly from the seafloor in a rugged environment.

Cobalt-rich crust

Cobalt, vanadium, molybdenum,
platinum and tellurium

Credit: Ed Harrison / China Dialogue Ocean (CC BY NC ND). Source: Aldred, J. (2019), ‘The future of deep seabed mining’, China Dialogue Ocean.
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Of the three, polymetallic nodules are by far the most
sought after (see Section 3.2.3).5 They contain higher
quantities of metals such as copper, cobalt, nickel or
manganese than any known mineable source on land.>
Nodule mining is also technologically easier to conduct
than crust or sulphide mining, therefore economically
more viable.® Polymetallic nodules occur mostly in depths
below 4,000 metres, lay loosely on the seafloor and can
vary in size, ranging from millimetres to a few centimetres
in diameter.>® The CCZ is the main target for polymetallic
nodule mining, host to around 21.1 billion tonnes (dry
tonnage) of nodules, according to ISA estimates.>”

Out of the 31 exploration contracts, 19 have been issued for
polymetallic nodules. Over the past 20 years, 103 cruises
were conducted for exploration of polymetallic nodules,
compared to 34 cruises for polymetallic sulphides and 22
cruises for cobalt-rich ferromanganese crusts.*® In 2022,
contractors carried out the first ever commercial mining
test for polymetallic nodules, collecting 4,500 tonnes of
nodules over an 80 km stretch of the international seabed.*

While the majority of exploration contracts for
polymetallic nodules are in the CCZ, mining exploration
contracts focusing on polymetallic sulphides are located
in the Atlantic and Indian Oceans and those targeting
cobalt-rich ferromanganese crusts are in the South
Atlantic and Western Pacific Ocean® (see Figure 2).

3.2. Governance framework

3.2.1. The International Seabed Authority

The International Seabed Authority (ISA), established
under the 1982 United Nations Convention on the Law of
the Sea (UNCLOS) and the 1994 Agreement relating to the
implementation of Part XI of UNCLOS®! (Implementation
Agreement), is the intergovernmental body of 167 member
states and the EU which is responsible for regulating
deep-sea mining in the international seabed (the Area).
UNCLOS gives the ISA the exclusive mandate to manage
seabed minerals in the Area on behalf of “mankind as a
whole”®* (see Section 5.1) and the exclusive right to issue
exploration and exploitation contracts for minerals in the
Area. While the international legal regime is crafted with
an operational bias of exploiting resources in the Area,
the ISA is also required to ensure the effective protection
of the marine environment from harmful effects that may
arise from deep-seabed related activities.®

The ISA has three principal organs: the Assembly,

the Council and the Secretariat. The primary policy-
making organ of the ISA is the Assembly in which each
member state and the EU are represented® following

a one state, one vote structure.® The Assembly has the

Figure 2: Location of the three types of mineral deposits targeted by deep-sea mining

. Polymetallic nodules
Polymetallic sulphides / vents

Cobalt-rich crusts

Exclusive economic zones
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Source: Miller, K. A., Thompson, K. E, Johnston, P. & Santillo, D. (2018). An Overview of Seabed Mining Including the Current State of Development,
Environmental Impacts, and Knowledge Gaps. Frontiers in Marine Science, 4, 418, https://doi.org/10.3389/fmars.2017.00418.
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The deep sea is teeming with life, with a unique, incredibly diverse, and bizarre fauna possessing highly evolved abilities.
Coral and crabs © The Schmidt Ocean Institute

power to establish, in collaboration with the Council,
general policies on all matters within the competence

of the ISA.% However, in practice, the power dynamics
between the organs of the ISA are rather unusual. The
Assembly's ability to provide checks and balances as

the democratically legitimised body is limited and
undermined as it is effectively subordinate to the Council.
The Implementation Agreement significantly limited

the Assembly's powers by subjecting its decisions to

the decision recommended by the Council, where the
Council also has competence over the matter.5” The
Assembly is thus the forum where decisions are formally
adopted, but many of these decisions must have first been
recommended by the Council.®®

The Council is the executive body of the ISA made up of
36 member states that are elected by the Assembly.* The
Council enjoys more competencies?™ than the Assembly
and can therefore be regarded as the main decision-
making organ. However, in practice, it is the advisory
subsidiary organ set up by the Council, called the Legal
and Technical Commission (LTC),” that carries out

most of the technical, detailed work of the ISA, with the
Council subsequently adopting decisions based on the
recommendations of the LTC.

The LTC currently has 41 members’ and occupies a
powerful and central role in the ISA’s decision-making (see
Section 7.1). According to Article 165 UNCLOS, the LTC

is responsible for preparing the first drafts of the Mining
Code and assessing new applications for exploration

and exploitation contracts, two of the most important
functions of the ISA. The LTC therefore advises the Council
on whether to approve mining projects and is further
equipped with broad powers to make recommendations

to the Council on environmental protection.” If the LTC
makes a recommendation to the Council to approve an
application (termed ‘plan of work’) for exploration or
exploitation, the plan of work is effectively considered
approved after a certain period of time, unless a majority

11

of two thirds of the members of the Council present and
voting, including a majority in all four chambers, decide
the application should be rejected.”

The second subsidiary organ of the Council is the
Economic Planning Commission (EPC). The EPC is tasked
inter alia with supporting and advising the Council on

how to minimise adverse effects on the export earnings of
economies of developing countries that are key land-based
producers of metals, which are likely to be most seriously
affected by deep-sea mining in the Area. The EPC is not
currently operational. As required in the Implementation
Agreement, the LTC has performed the functions of the
EPC so far and will continue to do so until such time as the
Council decides otherwise, or until the approval of the first
plan of work for exploitation.”

Finally, UNCLOS also envisages the establishment of the
Enterprise” - an independent” body of the ISA empowered
to conduct its own mining activities in the Area.” As the
Enterprise is not yet operational, its functions are being
undertaken by the ISA Secretariat as required by the
Implementation Agreement.” Originally, the Enterprise
was foreseen as a body that would itself conduct deep-

sea mining on behalf of humankind (see Section 5.1),

as possibly the only means by which the vast majority

of developing countries would be able to participate in
activities in the Area.® However, the process to set up the
Enterprise has faced a number of challenges, as highlighted
by Jaeckel (2020):% “The Implementing Agreement
significantly undermined the idea of the Enterprise, not
least by eliminating obligatory technology transfers and
removing any obligation of States parties to provide funding,
leaving the idea of the Enterprise to potentially fail on the
basis of insufficient funds.®? Discussions about setting up
the Enterprise have been slow, and its initial functions that
were supposed to be performed by the ISA Secretariat have
been neglected for some time,®* causing developing States to
repeatedly express dismay at the lack of progress in setting
up the Enterprise.”



3.2.2. The Mining Code

The regulatory framework for commercial mining of the
international seabed is still under development. The ISA
has already adopted regulations governing prospecting
and exploration activities for each of the three types of
mineral deposit (the Exploration Regulations), as well as
recommendations and guidance for contractors which
are periodically updated. The regulations that would
govern the commercial scale extraction of minerals from
the international seabed - the Exploitation Regulations

- as well as associated standards and guidelines are
currently under development. The draft Exploitation
Regulations® have been prepared by the LTC and are
under consideration by the Council, which is required

to adopt the regulations before commercial mining can
begin. Together, the rules, regulations and procedures
issued by the ISA to regulate prospecting, exploration and
exploitation of marine minerals in the Area are referred
to as the Mining Code.*®

In June 2021, in an unprecedented step, Nauru - the
sponsoring state for an Exploration Contract held by
NOR]I, a subsidiary of Canadian corporation, The Metals
Company (TMC) (Box 4) - triggered a provision of the
Implementation Agreement, requesting the Council

to elaborate and adopt the necessary rules, regulations
and procedures to approve plans of work on deep-
seabed exploitation.®” Once this provision is triggered,
the Implementation Agreement states that the Council
“shall” complete the adoption of such rules, regulations
and procedures within two years of such a request® -
the implications of which are discussed in Box 1. The
triggering of the so-called “Two Year Rule’ has resulted
in a rush within the ISA to finalise the Exploitation
Regulations before the end of the period stipulated in
Nauru's submission: 9 July 2023.

The eradication of chemosynthetic bacteria near active hydrothermal vents would remove a unique source of biological carbon fixation in the deep ocean.

Hydrothermal vent in the waters of the Pescadero Basin,
in the Gulf of California. © The Schmidt Ocean Institute




Box 1: Implications of the Two-Year Rule

Should the Mining Code not have been “elaborated” within this two-year period and

“an application for approval of a plan of work for exploitation is pending”, the Implementation
Agreement requires the Council to “nonetheless consider and provisionally approve such plan of
work based on the provisions of the Convention and any rules, requlations and procedures that the
Council may have adopted provisionally, or on the basis of the norms contained in the Convention
and the terms and principles contained in this Annex as well as the principle of non-discrimination
among contractors”® (Section 1(15)(c) of the Annex to the Implementation Agreement).

While the ISA Assembly has thus far declined to formally address the implications of the two-
year rule,*° there are several factors that run contrary to an interpretation that would allow for
unregulated mining to automatically proceed after the expiration of a two-year period. These
are discussed in depth by Singh (2022) and summarised below:*

® Section 1(15)(c) specifically refers to “elaboration” rather than “adoption” of the rules,
regulations and procedures. Accordingly, it may be sufficient that such rules are elaborated
to consider the Council’s obligations under the two-year rule as having been fulfilled. This
would provide scope for the Council to agree on key standards and guidelines — which are
essential elements of the regulatory framework - prior to considering any application for a
plan of work.

® The use of the word “consider” in relation to a plan of work indicates that the ISA would
have to evaluate and assess the application based on UNCLOS, the Implementation
Agreement and any other applicable rules, regulations and procedures that exist.** The
phrase “consider and approve” is used elsewhere in UNCLOS to indicate the need for the
relevant ISA organ to exercise judgement when making decisions.®

® Ifthe intention of Section 1(15)(c) were to make approvals absolute in the event formalities
are met, it would have clarified this explicitly (as is done elsewhere in the Implementation
Agreement), which it clearly does not do.*

® Section 1(15)(c) allows only for the provisional approval of a plan of work which must not
be equated with an exploitation contract. To obtain an exploitation contract, the plan of
work would still need to be incorporated into a draft contract, which would then need to
be negotiated and concluded with the ISA Secretary-General.> In the case of the very first
exploration contracts, although plans of work for the exploration of polymetallic nodules
were considered and approved in 1997, the exploration contracts were not concluded until
after the Exploration Regulations were adopted in 2000. The use of the term “provisional”
also suggests that the approval can and will be revisited in future - for example, once the
Exploitation Regulations have been adopted.*®

As Singh (2022) concludes, even if an application were to be submitted before the regulatory
framework is adopted “...it appears to be entirely possible for the application to be disapproved

by the Council.” He further notes that if a plan of work is approved in the absence of
regulations and grounds exist that do not justify such approval, the ISA could be subjected to
compulsory dispute resolution by a member state.”” Such grounds could include, for example,
concerns relating to the protection of the marine environment from the harmful effects of
exploitation activities pursuant to the approved plan of work, or with respect to the adequacy
of environmental information and measures relating to the plan of work, such as impact
assessments or monitoring, as well as the need to apply the precautionary principle.*®
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3.2.3. Contracts

Three types of entities are allowed to apply for the right to
conduct exploration or exploitation activities in the Area:
State parties, State enterprises, or natural or juridical
persons which possess the nationality of States parties or
are effectively controlled by them.*® Any state enterprise
or any private actor who wants to conduct exploration or
exploitation requires a sponsoring state in order to apply
for a contract with the ISA.*°°

To date, 31 contracts have been granted to 22 contractors
(see Tables 1 to 3) - all of them being exploration
contracts, since regulations for exploitation are not

yet in place. These contracts cover an area of around

1.5 million square kilometres.’** The ISA issues an
exploration contract for an initial period of 15 years. After
this time, the Implementation Agreement stipulates that
the contracting party must apply for a plan of work for
exploitation. Alternatively, the contractor is allowed to
apply for an extension of the exploration contract for
another five years, provided that they have made efforts
to proceed to the exploitation stage, but could not start
for reasons beyond the contractor’s control, or if the
economic circumstances do not justify proceeding to

the exploitation stage.’? The key organ of the ISA at this
point is the LTC, which evaluates whether a contractor is
eligible for an extension and makes a recommendation to
the Council accordingly. Today, seven contracts have been
extended for a five-year period, six of them already for the
second time.**3

ROV KIELG000 2015-04-14 18:20:14 .

Applications are deposit-specific.'** The specific
exploration /exploitation area is defined by the applicants
themselves, which need to include geographical
coordinates of their desired area in the application. An
application must cover a total area that is sufficiently
large to allow for two mining operations, and divide
that area into two parts of equal estimated commercial
value.**s The applicant provides the LTC with verifiable
information to substantiate the estimated values of
each part. After the LTC evaluates and confirms this
information, it makes a recommendation to the Council
as to which part should be set aside as a so-called
Reserved Area, which is an area designated for mining
activities for the Enterprise (see Section 3.2.1) ora
developing state.’*®

Reserved Areas are a key mechanism for ensuring
developing states are able to access deep sea minerals.**’
In practice, however, the allocation of Reserved Areas
has raised questions around equity and compliance with
UNCLOS (see Section 5.3.1). In 2019, almost 1.2 million
square kilometres were designated as Reserved Areas, of
which 427,495 square kilometres have been allocated to
Tonga, Nauru, Kiribati, Singapore, the Cook Islands, and
the People’s Republic of China'*® for exploration activities
relating to polymetallic nodules (Table 1).

a‘:&n

s (e

A single deep-sea nodule mining operation is projected to effectively strip mine around 400 km2 of seabed every year, an area half the size of New York City.

ROV KIEL 6000, GEOMAR (CC BY 4.0)



Table 1: Approved exploration contracts for polymetallic nodules
(based on data from ISA (undated), ‘Minerals: Polymetallic Nodules’, accessed 27.01.2023)

In addition to the contractor that holds the contract, the overseas entity with a significant interest in or effective control of the
contractor/contract is also specified in the Table below. The overseas entity is often not specified in published information on
applications to the ISA for approval of plans of work, but has been identified based on publicly available data from, among others,
credit check websites, company websites and corporate filings, and corroborated with the findings of previous investigations.'°®

q q S Arrangement
Entity with a significant
q 5 between contractor q q Reserved
Type of | interest or effective control q " State entity or No. of Exploration
Contractor q q and entity with q area
entity (location of HQ/country of P . sponsoring state contracts | area (sqkm)
. A significant interest or (sq km)
registration) 5
effective control
1 Interoceanmetal Joint | State N/A N/A Bulgaria, Cuba, 1 75,000 -
Organization Czech Republic,
Poland, Russian
Federation, Slovakia
2 |JSC Yuzhmorgeologiya | State RosGeo (Russia)t N/A Russian Federation 1 Not public -
3 | Government of the State N/A N/A Korea 1 75,000 -
Republic of Korea
4 |China Ocean Mineral |State N/A N/A China 1 75,000 -
Resources Research
and Development
Association
5 |Deep Ocean Resources |State Japan Oil, Gas and Metals Majority shareholding |Japan 1 75,000 -
Development Co. Ltd. National Corporation (Japan)?
6 |Institut Francais State N/A N/A France 1 75,000 -
de Recherche pour
I'Exploitation de la Mer
7 | Government of India | State N/A N/A India 1 75,000 -
8 |Federal Institute for State N/A N/A Germany 1 77,230 -
Geosciences and
Natural Resources of
Germany
9 |Nauru Ocean Private |TMC (Canada)? Subsidiary Nauru 1 74,830 74,830
Resources Inc.
10 |Tonga Offshore Mining | Private |TMC (Canada)* Subsidiary Tonga 1 74,713 74,713
Limited
11 |Global Sea Mineral Private |DEME (Belgium) Subsidiary Belgium 1 74,990 -
Resources NV
12 | UK Seabed Resources |Private |Lockheed Martin (US)® Subsidiary (of United Kingdom of 2 133,539 -
Ltd. Lockheed Martin UK) |Great Britain and
Northern Ireland
13 |Marawa Research and |Private |TMC (Canada)’ Partnership Kiribati 1 74,990 74,990
Exploration Ltd.
14 |Ocean Mineral Private [Keppel Corporation Subsidiary Singapore 1 58,280 58,280
Singapore Pte Ltd. (Singapore)?
15 | CookIslands Private |DEME (Belgium)° Joint venture Cook Islands 1 73,177.64 71,937
Investment
Corporation
16 |China Minmetals State N/A N/A China 1 72,745 72,745
Corporation
17 |Beijing Pioneer Hi- State China Ocean Mineral Subsidiary China 1 74,052 -
Tech Development Resources Research and
Corporation Development Association
(China)®
18 |Blue Minerals Jamaica |Private |Allseas Group™ Subsidiary Jamaica 1 Not public
Ltd
Total 19 |1,238,546.64 | 427,495
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Notes to table:

'RosGeo (undated), ‘Transit area operations’, accessed
08.02.2023, https://rusgeology.ru/en /services/
geologorazvedka-uvs/morskaya-geologorazvedka/
seysmorazvedka-v-tranzitnoy-zone/.

2Deep Ocean Resources Development (undated),
‘Company Profile’, accessed 08.02.2023, https:/www.
dord.co.jp/english /about/index.html.

3 The Metal Company (undated), ‘NORI-D Project -
Nauru Ocean Resources Inc., https://metals.co/nori/;

5GSR (undated), ‘Harnessing ocean minerals’, accessed
07.02.2023, https://deme-gsr.com/.

¢ Lockheed Martin (undated), ‘UK Seabed Resources’,
accessed 08.02.2023, https://www.lockheedmartin.

9 CIIC Seabed Resources Limited, 20/21 Application for
a seabed minerals exploration licence, https://static1.
squarespace.com/static/5ccazofab2cf793ec6d94096/
t/6186fa13f5624d55b5d3182d /1636235798565/

com/en-gb /products/uk-seabed-resources.html;

CIICSR Public+summary+of+application.pdf. The

UK Seabed Resources Ltd. (2022). Annual Report and
Financial Statements for the year ended 31 December 2021.
4 October 2022. https://find-and-update.company-
information.service.gov.uk /company/08058443/

The Metal Company (2021). Prospectus filed with the US
Security and Exchange Commission pursuant to Rule 424(b)
(3). 22 October 2021. https://www.sec.gov/Archives/
edgar/data/1798562/000121390021054189 /f424b31021
tmcinc.htm; Sustainable Opportunities Acquisition
Corp (2021). Form S-4 filing with Securities and Exchange
Commission. 5 August 2021. https://www.sec.gov,

filing-history. The latter document identifies Lockheed
Martin as the “ultimate parent undertaking and
controlling party” of UKSR (at p.16).

7Sustainable Opportunities Acquisition Corp (2021).
Form S-4 filing with Securities and Exchange Commission.
5 August 2021. https://www.sec.gov/Archives /edgar/
data/1798562/000121390021040480/fs42021a5

document notes that CIIC Seabed Resources (CIIC-SR)
is a joint venture between Cook Islands Investment
Corporation (CIIC - a statutory Corporation of the
Cook Islands Government) and Global Sea Mineral
Resources Cook Islands (GSR-CI), owned by Global Sea
Mineral Resources NV (GSR), part of the DEMEGroup,
located in Belgium.

*°Shuidi (undated), ‘Beijing Pioneer High-Tech
Development Co. Ltd - company information’,
accessed 07.02.2023, ‘https://shuidi.cn/company-
177f74884e979e7d1f18c188e05383¢c7.html?from

Archives/edgar/data/1798562/000121390021040480/

sustainableopp.htm.

fs42021a5_sustainableopp.htm

4The Metal Company (2021). Prospectus filed with

the US Security and Exchange Commission pursuant to
Rule 424(b)(3). 22 October 2021. https://www.sec.gov/

8 Anon. (2015), ‘Keppel Corp unit signs seabed
exploration contract’, Reuters, 16 June 2015, accessed
07.02.2023, https://www.reuters.com /article /keppel-
corp-contract-seabed-idUKL3N0Z231L20150616. Ocean

Archives/edgar/data/1798562/000121390021054189/
f424b31021 tmcinc.htm; Sustainable Opportunities
Acquisition Corp (2021). Form S-4 filing with

Securities and Exchange Commission. 5 August

2021. https://www.sec.gov/Archives/edgar/
data/1798562/000121390021040480/fs42021a5

sustainableopp.htm.

Mineral Singapore Pte Ltd (OMS), Keppel's subsidiary
and holder of the contract, reportedly has a partnership
arrangement with UKSR/Lockheed Martin. UKSR
holds a19.9% share in a joint venture with OMS
according to UKSR’s Annual Report and Financial
Statements for the year ended 31 December 2021.

Table 2: Exploration contracts for polymetallic sulphides
(based on data from ISA (undated), ‘Minerals: Polymetallic Sulphides’, accessed 27.01.2023)

search=1&showlIntro1=1&tag=doc.

1Blue Minerals Jamaica Ltd (2022). Annual Return for
Companies with Shares for the period ending 12 December
2020, obtained by EJF from the Companies Office of
Jamaica; Federal Commercial Registry Office (ZEFIX)
(undated), ‘Blue Minerals Switzerland SA, accessed
31.01.2023, https://www.zefix.ch /en /search /entity/
list/firm /1438678. Blue Minerals Jamaica Ltd is a
subsidiary of Blue Minerals Switzerland SA, a holding
company connected to the Allseas Group and directed
by the same board of directors.

Contractor Type of entity Entity No.of | Exploration area
contracts (sq km)
1 | Government of the Republic of Korea State Korea 1 10,000
9 China Ocean Mlnera}l Resources Research and State China 1 10,000
Development Association
Institut Francais de Recherche pour
3 I'Exploitation de la Mer State France ! 10,000
4 | Government of India State India 1 10,000
5 Federal Institute for Geosciences and Natural State Germany 1 10,000
Resources of Germany
Government of the Russian Federation / Russian
6 | Ministry of Natural Resources and Environment | State . 1 Not public
. : Federation
of the Russian Federation
7 | Government of the Republic of Poland State Poland 1 10,000
Total 7 60,000
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https://deme-gsr.com/
https://www.lockheedmartin.com/en-gb/products/uk-seabed-resources.html
https://www.lockheedmartin.com/en-gb/products/uk-seabed-resources.html
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
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https://www.reuters.com/article/keppel-corp-contract-seabed-idUKL3N0Z23IL20150616
https://www.reuters.com/article/keppel-corp-contract-seabed-idUKL3N0Z23IL20150616
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://shuidi.cn/company-177f74884e979e7d1f18c188e05383c7.html?from_search=1&showIntro1=1&tag=doc
https://shuidi.cn/company-177f74884e979e7d1f18c188e05383c7.html?from_search=1&showIntro1=1&tag=doc
https://shuidi.cn/company-177f74884e979e7d1f18c188e05383c7.html?from_search=1&showIntro1=1&tag=doc
https://www.zefix.ch/en/search/entity/list/firm/1438678
https://www.zefix.ch/en/search/entity/list/firm/1438678

Table 3: Exploration contracts for cobalt-rich ferromanganese crusts
(based on data from ISA (undated), ‘Minerals: Cobalt-rich Ferromanganese Crusts’, accessed 27.01.2023)

Contractor Type of entity Entity No.of [Exploration area
contracts (sq km)
1 |Government of the Republic of Korea State Korea 1 3,000
5 China Ocean Mlnerql Resources Research and State China 1 3,000
Development Association
Government of the Russian Federation / Ministry Russian
3 |of Natural Resources and Environment of the State - 1 Not public
- . Federation
Russian Federation
Japan Oil, Gas and Metals National Corporation
4 (JOGMEC) State Japan 1 3,000
5 |Companhia De Pesquisa de Recursos Minerais State Brazil 1 3,000
Total 5 12,000

The deep sea contains carbon accumulated
over tens of thousands of years and will
lock it safely away for generations to come
if left undisturbed.

Sperm whales. Credit: Amanda Cotton / Ocean Image Bank
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4.Environmental impacts of
deep-sea mining

Despite efforts by the mining industry to present deep-
sea mining as a clean alternative to land-based mining
with minimal environmental footprint,*° independent
reviews of the available scientific evidence commissioned
by governments™ and conducted by civil society
organisations™? are in agreement that deep-sea mining
will cause potentially severe adverse impacts to the
marine environment, its biodiversity, and ecosystems.

“[Deep-sea mining] may be one of the more damaging
industrial impacts on the deep oceans, because of the
potential for the broad spatial scale of the impacts.
Impacts of nodule mining will be particularly extensive
(likely 100s km?per operation)....Long-term (>centuries)
and broad-scale (>1,000km?) impacts...are likely.”

UK Deep Sea Mining Evidence Review™

Deep-sea mining could erase the

oldest living organisms on the planet.

To be financially viable, a single deep-sea nodule mining
operation is projected to effectively strip mine around
400 km? of seabed every year,* an area half the size of
New York City, stirring up 10 million tonnes of seafloor
sediment™ and discharging an additional 180,000 tonnes
of processed sediment back into the sea.”® Suspended
sediments can travel hundreds of kilometres with ocean
currents,"” potentially affecting organisms across vast
swaths of the ocean. Impacts from noise pollution will
also be felt within a 500-km radius.”® If all exploration
concessions granted to date were exploited over a 20-year
period, the total environmental footprint could range
from 500,000" to several million square kilometres,*
equivalent to anywhere between 10 and 60% of the
Amazon rainforest.

Deep-sea mining will cause significant disturbances

to the marine environment, including direct damage

to the benthic fauna, habitat destruction, pollution
from sediment plumes and wastewater discharge, and
noise and light pollution across the water column.*
These disturbances will result in biodiversity loss,
disrupt marine ecosystem functions and food webs,
and potentially impact fisheries and disrupt the oceanic
carbon cycle.

o
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Hard substrate and structures formed by mineral deposits over millions of years provide critical habitat for marine life.

Brittle star on rock © The Schmidt Ocean Institute
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Figure 3: Deep-sea mining processes and impacts.
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4.1. Biodiversity loss

If mining is allowed to proceed in the deep sea,
biodiversity loss will be inevitable.’>® Deep-seabed
communities form isolated pockets of life, with a high
proportion of species found nowhere else on earth,*
and even species observed only on polymetallic
nodules.'® If these communities are decimated by
mining, unique species may become extinct, causing
irreparable biodiversity loss.’* This is all the more
concerning as proposals to offset biodiversity loss from
deep-sea mining are believed to be either impossible or
scientifically meaningless.”?’

"Loss of biodiversity in the deep sea is inevitable and may

be considered to be “forever” on human time scales.”

Niner et al. (2018)*®

4.1.1. Physical disturbance

Marine organisms that live on the seafloor of mined areas,
like sponges, corals, sea cucumbers, and sea lilies, will
suffer lethal damage. Organisms that live attached to
collected minerals or lie in the way of collector vehicles
will be crushed and torn out, while those in the vicinity or
in the wake of collectors will be buried under the stirred
sediments or smothered by resuspended particles.®
Many organisms are poorly adapted to cope with sudden
sediment redeposition in an environment where sediment
deposition rates are normally very low.’** Suspension
feeders, for example, will suffocate as suspended particles
clog their feeding and respiratory apparatus.’ Small fish
and free-floating organisms may also be caught by the
hydraulic suction system of collectors.’?

Scientists have discovered
corals estimated to be over
4000 years old and sponges
up to 11,000 years old -

the oldest living animals ever
observed on earth.

Bolosoma sp., glass sponge, NOAA Office of Ocean Exploration and Research, Deep-Sea Symphony: Exploring the Musicians Seamounts (CC BY-SA 2.0)
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4.1.2. Hahitat destruction

The immediate damage caused by mining extractors

will be compounded by the long-term effects of habitat
destruction. The hard substrate and structures formed by
mineral deposits over millions of years provide critical
habitat for marine life. Removing the substrate makes it
impossible for larvae of marine organisms to settle and
recolonise damaged sites.”** Experiments studying the
long-term impacts of deep-sea mining show that many
bottom-dwelling organisms are found at abnormally low
abundance in formerly mined sites. For example, seven
years after disturbance, organisms that live attached

to hard substrate had nearly disappeared from mined
areas,®> and after 26 years, suspension feeders were still
at 40% of pre-disturbance levels.*® Organisms that live
on or in the soft sediment also struggle to recover when
the sediment is disturbed, including deposit feeders such
as sea cucumbers,’?” smaller organisms like worms and
crustaceans,® and microbial communities, which play a
key role in sediment biogeochemistry.’s®

Disturbed seabed communities could take several
decades or centuries to recover, and some may never
recover at all.**° Population recovery is particularly
difficult for deep-sea species, which are often
characterised by slow growth rates and low fecundity.**
For instance, the Greenland shark, the world's longest-
lived vertebrate, reaches sexual maturity at around

150 years.*?If individuals are killed or their habitat is
destroyed, the species may never be able to recover.

4.1.3. Large-scale impact of sediment plumes
and toxic compounds

The impact of deep-sea mining will be felt way beyond
mined sites. Sediment plumes resulting from wastewater
discharge in the midst of the water column can drift with
ocean currents over vast distances, from 100 km for coarse
sediment to over 1,000 km for finer particles, potentially
affecting an area of several million square kilometres.'*

While the risk of burial and smothering decreases as
sediment dilution increases moving away from the
discharge point, the finest particles can remain in
suspension for years and still cause significant damage
to sensitive filter feeders like mussels.*> Moreover, toxic
heavy metals and other substances contained in the
plume can cause severe damage to marine fauna, even
at low concentration.*® For example, corals exposed to
sediment plumes can die from copper intoxication after
only 13 to 27 days.**” Sub-lethal doses of toxic metals can
also affect the behaviour of marine organisms.*

21

4.1.4. Noise and light pollution

Noise and light pollution from deep-sea mining will

affect the behaviour of many marine organisms, putting
additional pressure on already threatened wildlife. For
example, noise from underwater mechanical vibrations
will disrupt marine mammals’ ability to communicate
and locate prey and predators, disturbing endangered
migratory whales.”® Noise pollution may also disorientate
marine larvae, which rely on phonic cues for settlement.?°

Light is also a source of disturbance. In the permanent
darkness of the deep sea, where many organisms rely
on bioluminescence to attract prey, defend themselves
and communicate,” bright illumination will mask
bioluminescence, blinding animals and disrupting
essential behaviour.”? Light from the surface support
vessel will also attract fish, disrupting day-night
migration patterns, schooling and foraging behaviour,
as well as reproduction.’s?

Young male humpback whales, Moorea, French Polynesia.
Credit: Ron Watkins / Ocean Image Bank

Noise from underwater mechanical vibrations will disrupt marine mammals’ ability
to communicate and locate prey and predators.



4.2. Disruption of ecosystem functions

Deep-sea mining risks having a profound and long-lasting
impact on marine ecosystems, transforming ecological
communities, disrupting food webs, and ultimately
impairing critical functions performed by deep-sea
ecosystems for all marine life.

Experiments show that as the more vulnerable organisms
are eradicated from mined areas, the faunal composition
of deep-sea communities changes to exhibit lower species
richness and diversity.”* These changes risk triggering
substantial community shifts that can persist over
geological timescales.’

The removal of nodules is predicted to have knock-on
effects on the entire food chain, reducing species richness
by 20% and the number of connections in the food web by
up to 30%."° Losing species will cause general reductions in
ecosystem functions, with lower biomass production, lower
biomass consumption in the food chain, and lower nutrient,
oxygen, and water exchange.”’” For example, mining of
polymetallic sulphides near active hydrothermal vents risks
eradicating carbon-fixing bacteria that are the main source
of organic compounds for much of the local marine life,
promote the settlement of other organisms by attracting
larvae, and regulate local biochemical conditions,s®
triggering the collapse of an entire ecosystem as a result.

The disruption of ecosystem functions would in turn

have negative impacts on the services marine ecosystems
provide for people, with potential repercussions on the
populations and recovery potential of fisheries, and coastal
water quality.’s®

Yellowfin Tuna.
Credit: Ellen Cuylaerts / Ocean Image Bank

4.3. Impact on fisheries

The combined effects of food web disruption,
pollution from sediment plumes in the water column,
and light pollution caused by deep-sea mining

are predicted to impact fisheries, with a potential
reduction of fish populations.*¢°

The destruction of deep-sea habitats, in particular
seamounts which attract large aggregations of fish," risk
depleting prey populations for commercially relevant
fish species like tuna and snappers.**? Likewise, increased
turbidity in surface waters due to sediment plumes would
impact photosynthetic production by phytoplankton,
reducing the volume of biomass circulating in the food
chain and ultimately impacting fish populations. Toxic
compounds contained in sediment plumes can also

travel vertically to reach surface waters,'** where they risk
intoxicating fish larvae.’* The effect of toxic substances
in large predator fish are further compounded by
bioaccumulation,’*® as toxins accumulate through the food
chain.’” Finally, light pollution from collector vehicles
and surface vessels may disrupt fish day-night migration,
reproduction, and foraging patterns.*®

Negative impacts on fisheries would entail potentially
severe economic repercussions not only for small island
nations like Samoa and Kiribati, but also for large
maritime powers like France, which all derive between 10
and 40% of their catch from fisheries that overlap with
deep-sea mining areas.*®®

Deep-sea mining is predicted to
negatively impact fisheries, causing
potential declines in fish populations.




In the absence of a solid baseline, environmental impact assessments are unreliable and are likely to underestimate the extent and magnitude of
environmental impacts. A freshly sampled octocoral is processed in the lab onboard a research vessel. © The Schmidt Ocean Institute

4.4. Disruption of the carbon cycle

Deep-sea mining is projected to stir up millions of tonnes
of seafloor sediments every year,"”° effectively reinjecting
carbon that had been accumulating over millions of
years'” into the oceanic carbon cycle. An unknown
proportion of that carbon can be remineralised due
principally to microbial activity, increasing the amount
of CO2 dissolved in seawater.””? This in turn would
accelerate ocean acidification, with negative effects on
growth and reproduction for a wide range of marine
organisms.'” Should that CO2 reach surface waters and
be released into the atmosphere, it would also further
compound global heating.

The destruction of deep-sea habitats by mining will

also disrupt key carbon sequestration mechanisms. For
example, the eradication of chemosynthetic bacteria
near active hydrothermal vents will remove a unique
source of biological carbon fixation in the deep ocean."
Damage caused to seamounts for cobalt-rich crust
mining will also have an impact on the abundance of
fish, which play a key role in transporting carbon from
surface waters to the deeper ocean.'”

Disturbance to seafloor sediments by collector vehicles
will also have long-term impacts on carbon flows in
benthic communities. 26 years after mining, the amount
of carbon stored in marine fauna and the amount of
carbon going through the food chain remain just over half
the values observed in undisturbed areas.'”®
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The impacts of deep-sea mining on the
global carbon budget remain poorly
understood but could be severe, in

effect negating the effect of millions
of years of ecological and biochemical
processes in just a few years.

4.5 Critical knowledge gaps

While the available scientific evidence establishes a clear
risk of serious adverse environmental impacts, the extent
and magnitude of the damage deep-sea mining would
cause to the marine environment remain unknown.

The severity of the environmental impact of deep-sea
mining cannot be fully evaluated without a more robust
understanding of deep-sea ecosystems, their biodiversity,
and their ecological processes.””” Critical knowledge

gaps remain that prevent fully informed, science-

based decision-making (Figure 4). In the absence of a
solid baseline, environmental impact assessments are
unreliable’”® and are likely to underestimate the extent
and magnitude of environmental impacts.



Figure 4: Current level of scientific knowledge in relation to evidence-based environmental management of
deep-seabed mining in regions where exploration contracts have been granted by the ISA.°
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9. Implications for equity
and justice

The prospect of mining the international seabed has
potentially serious equity implications, both across
humanity today and for future generations. A key area
of doubt is whether mining activities would be of benefit
to humankind as a whole, as required under UNCLOS,
bearing in mind that UNCLOS does not allow any trade-
offs between the imperatives of environmental protection
and of furthering the common heritage of humankind
(Section 6). The potential benefits of mining have

not been reliably quantified, and there are also serious
concerns surrounding the equitable distribution of

costs and benefits of mining activities: who stands to
benefit beyond a few powerful corporations and their
shareholders, and who will shoulder the burden?

The issues at stake are of far-reaching global significance,
with implications for human well-being and, potentially,
survival. Yet, decisions are being taken behind closed
doors, by a group of individuals unfairly prejudiced in
favour of mining interests and unrepresentative of the
international community (Section 7), and without the
meaningful involvement of stakeholders that stand to lose
the most if mining activities are to proceed.

Taking fish to market. Solomon Islands.
Credit: Rob Maccoll / AusAID. (CC BY 2.0)
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9.1. The international seabed and its
resources - our common heritage

The international seabed (the “Area”) and its resources

are defined, under UNCLOS, as the “common heritage of
[hu]mankind”.’®° Activities in the Area are to be carried
out for the benefit of humankind as a whole, taking

into particular consideration the interests and needs of
developing states.’® The ISA is expressly obliged, under
UNCLOS, to act on behalf of humankind,*®? whilst UNCLOS
also calls for the equitable sharing of economic and other
financial benefits of mining on a non-discriminatory basis
through appropriate mechanisms.*®

The common heritage principle encompasses elements
including non-appropriation, the sharing of benefits
and preservation for future generations.’®* At its coreisa
notion of equity - ensuring no nation is left behind and
that developing states are able to share in the benefits
from activities relating to the ‘global commons’ of the
international seabed.

The common heritage principle is enshrined in the
Mining Code - in both the ISA Exploration Regulations
and the draft Exploitation Regulations currently

under development. The latter requires the ISA, when
determining whether or not to approve an application for
an exploitation contract, to have regard to: “the manner
in which the proposed Plan of Work contributes to
realizing benefits for mankind as a whole.””®* Thus, when
considering a contract for mining activities, the ISA is
effectively under an obligation to consider the value of the
individual mining operation to all humankind.'*

Activities in the Area are to be carried
out for the benefit of humankind
as a whole, taking into particular

consideration the interests and needs
of developing states.



https://www.flickr.com/photos/dfataustralianaid/10728135886/

9.2. Would deep-sea mining be of benefit
to humankind?

“We currently have neither the knowledge nor the data
required to assess whether humankind stands to lose
more than we could gain if the ISA opens the deep
ocean to industrial mining.”

Deep Sea Conservation Coalition®”

The common heritage principle requires that deep-sea
mining activities generate a benefit to humankind.
Being able to accurately quantify the actual

benefits from mining activities is therefore central

to implementing the common heritage principle,
requiring a consideration of costs and benefits, both
economic and ecological.®®

9.2.1. Compensation for loss of the common
heritage of humankind

There remains considerable uncertainty surrounding
the economic outcomes and viability of deep-sea mining
activities.’® Deep-sea mining is technically challenging,
taking place in extreme conditions (high pressure,

low temperatures and in darkness) at depths of up to
4000 metres and beyond. It is largely unproven at the
commercial scale and requires significant capital

and operational expenditure.” Revenue generation is
highly uncertain, dependent on market prices which are
tied to the demand for metals which is in itself highly
unpredictable (see Section 9.1). Deep-sea deposits of
some minerals are also huge compared to current market
size, potentially depressing prices should additional
supply enter the global market,*? with implications

for revenue generation. These factors, among others,
confound attempts to accurately forecast revenues from
deep-sea mining activities,** and the compensation
available for loss of the common heritage of humankind.

A proportion of the revenues generated by any future
deep-sea mining operations would be paid to the ISA,
which is responsible for sharing the benefits equitably
between the ISA member countries/entities,’** although
the details of such a payment system are still to be
determined.” To inform negotiations on this issue,
the ISA commissioned the Massachusetts Institute of
Technology (MIT) to produce a study analysing options
for a royalty regime for nodule mining activities.”?* The
study estimated the ISA’s share of mining benefits in
net present value at US$285-660 million over 30 years,
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dropping further once ISA's administrative costs are taken
into account.”” According to the Deep Sea Conservation
Coalition (DSCC), the royalties generated would equate

to around US$60,000-US$130,000 per year to each

ISA member country’® - insufficient compensation for
the loss of the common heritage of present and future
generations, while contributing very little to achieving
the “overall development of all countries”, a central aim
of deep-sea mining as set out in UNCLOS.

The DSCC raises further concerns:

“To reach the equivalent of US$1 per person per year over
the next 30 years, on the basis of the net present value used
by MIT, the ISA would have to hand out several hundred
mining contracts for nodules. A fraction of this number of
mining operations would impact hundreds of thousands to
millions of square kilometers of seabed, cause widespread
damage, potentially flood the market for at least some
of the metals found in the nodules (cobalt, copper, nickel,
manganese) and depress prices. This would result in even
lower royalty payments to the ISA, and bring negative
impacts on the countries currently dependent on land-
based mining. The sums do not add up to the “benefit to
[hu]mankind as a whole” called for by UNCLOS."%°

The African Group of ISA member countries reached a
similar conclusion, expressing their concerns regarding
the financial benefits of deep-sea mining activities for
humankind as a whole:

“In net present value terms the total compensation to
mankind with a 2% and then 6% royalty would be $490
million. This represents just $2.93 million for each of the
ISA’s 167 members (excluding the EU) over the 30-year
life of the exploitation contract. This means that each
of these ISA members would receive on average in net
present value terms, approximately $97.8 thousand per
year. The African Group does not consider that this is fair
compensation to mankind."”?°°

9.2.2. Damage to ecosystem services and
environmental costs

When damage to ecosystem services and environmental
costs are given due consideration, the case for deep-sea
mining - in terms of the benefit to humankind as a whole
- becomes increasingly untenable.

While the MIT study did not include environmental costs
in calculating the potential value of royalties from nodule
mining, the authors recognised the importance of such
an analysis which they hoped would be conducted in
future.?** The failure to consider environmental costs or
to value ecosystems and any damage to the services they



Fishing in Fiji. Credit: Tom Vierus / Ocean Image Bank
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Critically, the economic value of deep-
sea ecosystem services is yet to be

quantified, a prerequisite to estimating
the flow of benefits that intact
ecosystems provide to humankind and
the costs to humankind arising from their
destruction and degradation.

Fish is critical to food security across the Pacific, providing around 50-90% of animal protein consumed by coastal communities.

provide, among other aspects, has been highlighted as a
major omission by environmental groups.2°? In November
2022, at its 27th session, the ISA Council adopted a
long-awaited decision to conduct an economic study of
environmental costs of deep-sea mining - a critical step
towards making an informed assessment of the benefits
of mining activities to humankind.>

Any such analysis will, however, be extremely
challenging. There remains considerable uncertainty

as to the full scale and extent of environmental impacts
of mineral extraction - which is expected to cause
significant damage well beyond areas approved for
mining®°* - including the potential release of carbon from
deep-sea stores and its impact on ocean acidification, and
the implications of wastewater discharge and pollution
from sediment plumes for commercial fisheries (see
Section 4). The harm to deep-sea ecosystems and the
wider ocean will, however, be unavoidable, with scientists
now predicting the long-term and potentially irreversible
loss of some ecosystems and a certain loss of biodiversity
from deep-sea mining,?° exacerbating existing pressures
from pollution, overfishing and global heating.

Critically, the economic value of deep-sea ecosystem
services is yet to be quantified, a prerequisite to
estimating the flow of benefits that intact ecosystems
provide to humankind®® and the costs to humankind
arising from their destruction and degradation. This

is a significant unknown and one that may prove
impossible to calculate. At present, we have very limited
understanding of deep-sea ecosystems and the multitude
of services they provide, including their role in carbon
sequestration and global climate regulation. Beyond the
economics of the issue is the need to consider the intrinsic
value of deep-sea ecosystems that cannot be assigned a
monetary value,?*” as well as the spiritual and cultural ties
that remote island nations have with the sea.?*®

5.2.3. Alternative uses

The benefits of deep-sea mining to humankind are
therefore far from evident. As some commentators argue,
at present “there is little consensus on whether [seabed
mining] is likely to yield net benefits or costs”.2°° These
uncertainties are further compounded by the need to
consider the possible alternatives to deep-sea mining,
including non-use, and the benefits that would derive
from those uses to humankind.

“...there is little consensus on whether [seabed mining]
is likely to yield net benefits or costs”

Folkerson et al. (2019)#°

Mineral extraction, which involves non-renewable
resources, is only capable of generating one-off revenue,
while other more sustainable uses of seabed resources
may generate longer-term profit.* A possible example is
the case of marine genetic resources - due its extremely
high biodiversity, the deep sea may contain critical future
pharmacological discoveries®? and, indeed, deep-sea
organisms have been found to possess compounds with
antimicrobial activity that could be used to develop
treatments for cancer, infectious diseases and other
illnesses.?* While the use of marine genetic resources
must itself be carefully considered in line with marine
ecosystem protection and access and benefit-sharing
considerations, as Jaeckel (2020) points out, UNCLOS
was negotiated without knowledge of marine genetic
resources, and at a time of “false promises regarding the
economic potential of seabed mining”.»* It is critical that
such uses be duly factored into analyses of the benefits to
humankind, including their potential to contribute to the
Sustainable Development Goals (SDGs).



9.3. How will any potential benefits and
costs be distributed?

Not only are the benefits to humankind unclear and open to
question, there is a significant risk that allowing deep-sea
mining to proceed would exacerbate global inequalities, in
direct conflict with the key UNCLOS principles of equitable
benefit-sharing, of prioritising the needs of developing
states, and of promoting international cooperation for

the overall development of all countries.?s Benefits will
largely accrue to a handful of states and corporations

based in wealthy nations, with developing states bearing
the disproportionate burden of environmental risks and
harm. The accrual of these benefits to a highly selective,
narrow, overwhelmingly wealthy set of interests and the
impact of the true costs on the global population are a
profoundly important and wholly unacceptable illustration
of environmental injustice.

9.3.1. A minority of nations and corporate
interests stand to profit

An analysis of the exploration contracts concluded to date
highlights that political and economic interests in mineral
extraction are concentrated among a limited number of
state and non-state (private) entities.

5.3.1.1. Analysis of the key players

Currently 21 states are engaged in or linked to exploration
activities, either as state parties or as sponsoring states for
state-owned enterprises or private entities (see Table 4)
and potentially stand to benefit from mining activities
over and above the royalties shared between all 167 states
via the ISA (see Section 5.2.1.).

Table 4: Overview of sponsoring state interests in exploration contracts (all types of mineral deposit, both
private and state entities) (based on data from ISA (undated), ‘Exploration Contracts’, accessed 27.01.2023)

o % of total
State it:;:; t(:: Nu:)nfber % of total | Exploration ari?gi?::gﬁlg Resergsd reserved
contractor | contracts| SOntracts area to published area area

contracts) allocated

1 | China State 5 16.1 234,797 17.9 72,745 17.0
2 | Korea State 3 9.7 88,000 6.7 0.0

3 E:gii?ion State 3 9.7 | Not public
4 |France State 2 6.5 85,000 6.5 0.0
5 | Germany State 2 6.5 87,230 6.7 0.0
6 [India State 2 6.5 85,000 6.5 0.0
7 |Japan State 2 6.5 78,000 6.0 0.0
8 |UK Private 2 6.5 133,539 10.2 0.0
9 |Belgium Private 1 3.2 74,990 5.7 0.0
10 |Brazil State 1 3.2 3,000 0.2 0.0
11 | Cook Islands Private 1 3.2 73,177.64 5.6 71,937 16.8
12 |Jamaica Private 1 3.2 | Not public

13 | Kiribati Private 1 3.2 74,990 5.7 74,990 17.5
14 |Nauru Private 1 3.2 74,830 5.7 74,830 17.5
15 |[Poland State 1 3.2 10,000 0.8 0.0
16 | Singapore Private 1 3.2 58,280 4.4 58,280 13.6
17 | Tonga Private 1 3.2 74,713 5.7 74,713 17.5
18 | Consortium* State 1 3.2 75,000 5.7 0.0
Total 31 100.0 | 1,310,546.64 100.0 | 427,495 100.0

Notes:

*Interoceanmetal Joint Organization: Bulgaria, Cuba, Czech Republic, Poland, Russian Federation, Slovakia

**As at January 2019: ISA (2019). Current Status of the Reserved Areas with the International Seabed Authority. Policy Brief 01/2019.

https://www.isa.org.jm /files /files /documents/statusofreservedareas-01-2019-a.pdf
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China holds exploration rights to
the largest area overall, accounting

for 234,797 square kilometres of
the international seabed, or 18%

of the total area under exploration
contracts to date (hased on datain
published contracts).

Deep-seabed communities form isolated pockets of life, with a high proportion of species found nowhere else on earth, and even species observed only on

polymetallic nodules. © GEOMAR

Of the 31 exploration contracts concluded to date, 22 have
been awarded to governments or state-owned enterprises,
19 of which are held by only 7 countries (China, Russia,
South Korea, France, Germany, India and Japan). Of these,
considering only those contracts awarded to individual
governments and state-owned enterprises (i.e. excluding
consortia),?® China alone accounts for nearly one quarter
of contracts issued, followed by the Russian Federation and

Korea, which together account for around 28% of contracts.

China holds exploration rights to the largest area overall,
accounting for 234,797 square kilometres of the international
seabed, or 18% of the total area under exploration contracts
to date (based on data in published contracts). Of this, 72,745
square kilometres are reserved areas, equating to 17% of the
total allocated reserved areas as at January 2019 (Table 4).2”

Since 2011, when the ISA issued the first contracts to
non-state actors,?® the sector has become increasingly
dominated by private enterprises, who have emerged

as the lead proponents of deep sea mining.?® Currently,
almost a third of the 31 exploration contracts (9 in total)
are held by private (non-state) entities - exclusively for
nodule mining in the CCZ. Private entities hold half of the
contracts for nodule mining exploration (9 of 19 contracts),
representing 45.6% of the contracted exploration area
(Table 5). Private entities are now the dominant interest
in exploration activities in the CCZ in terms of number of
contracts (9 of 17 contracts).?°

Table 5: Exploration contracts for polymetallic nodules by type of contractor (state/private)*

Exploration % of total exploration Reserved area % of total reserved
Type of contractor e
area (sq km) area (sq km) area
State 674,027.00 54.4 72,745.00 17.0
Private 564,519.64 45.6 354,750.00 83.0
Notes:

*Based on information in published contracts on the ISA website: ISA (undated), ‘Polymetallic nodules’, accessed 16.02.2023,

https://www.isa.org.jm /exploration-contracts/polymetallic-nodules

**As at January 2019: ISA (2019). Current Status of the Reserved Areas with the International Seabed Authority. Policy Brief 01/2019.

https://www.isa.org.jm /files /files /documents/statusofreservedareas-01-2019-a.pdf
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Private sector exploration activities are dominated by
three corporations headquartered in developed nations:
(1) The Metals Company (TMC) (formerly DeepGreen),
headquartered in Canada; (2) UK Seabed Resources
(UKSR), a subsidiary of US-based Lockheed Martin; and
(3) Belgian corporation Dredging, Environmental and
Marine Engineering NV (DEME) (Table 6). Ocean Mineral
Singapore Pte. Ltd (OMS), a subsidiary of Singapore-
based Keppel Offshore and Marine, and Jamaican-
registered corporation, Blue Minerals Jamaica (BMJ), a
subsidiary®* of Swiss-registered group Allseas (Box 2),
also each hold an exploration contract for polymetallic
nodules. Allseas is also an operational partner in TMC’s
NORI project (Box 3 below).

“If those companies [with exploration contracts] are
permitted to mine the international seabed, the vast
majority of profits will flow to the high net-worth
individuals and multi-billion dollar investment
companies or corporate conglomerates who own the
companies’ shares”

Deep Sea Conservation Coalition?

Far from being equitably shared across humanity, the
potential profits from deep-sea mining activities are thus
set to flow to some of the world’s largest economies, and
to the shareholders and investors of a handful of private
sector mining companies, located overwhelmingly in

the Global North.?” Economic benefits to sponsoring
states are expected in the form of profits to state-owned
enterprises, and through the taxation of profits of private
mining companies?* - however, it is not evident in several
cases (as in the case of TMC - see Box 3) that the state
sponsoring the ISA contract is the same country in which
significant tax will be paid (see also Section 5.3.1.2
below).?? Thus while several developing states act as
sponsoring states for contracts held by private entities,
the extent to which these countries stand to benefit from
mineral extraction remains unclear. This is a critical issue
of both environmental and social justice, particularly in
light of the risks and liability these developing states will
assume as sponsors (Box 5).
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5.3.1.2. Compliance with the requirement for
‘effective control’

Contracts for mining activities may be held by ISA state
parties, or by state-owned enterprises or non-state actors
where sponsored by an ISA member state (see Section
3.2.3 above).?? UNCLOS requires that private entities
possess the nationality of their sponsoring state, or be
effectively controlled by the sponsoring state or their
nationals.?”” If the applicant is effectively controlled by
another state party or its nationals, that state party must
co-sponsor the applicant.??® In the case of applications
concerning reserved areas (see Section 5.3.1.3 and
Table 6), applicants must be sponsored AND effectively
controlled by a developing state.?

The ISA’s interpretation of effective control is highly
questionable. In practice, the ISA has interpreted the
requirement for ‘effective control’ based on the low
threshold of ‘regulatory control’,»° namely the registered
location/nationality of incorporation of the applicant,
rather than economic control.?®* By equating effective
control with the nationality of the sponsoring state, and
using the exact same evidence to determine whether
either requirement is satisfied, this interpretation
confounds two distinct conditions for a state to act as
sponsor (possessing the state’s nationality OR being
effectively controlled by the state/its national),??
rendering the requirement for effective control essentially
meaningless, possibly in direct violation of the letter
and spirit of UNCLOS.>3

By deferring to the discretion of the sponsoring state

to determine whether the applicant is eligible for
sponsorship, the ISA has also declined to ‘lift the
corporate veil’ to look at the controlling entity behind
an applicant to determine if a co-sponsor is required
for the application. This is a specific requirement of
UNCLOS** that does not appear to have been implemented
in practice. In many cases, there are strong indications
that effective control lies with much larger foreign
entities, including corporations headquartered in Canada
(TMC), Belgium (DEME) and Switzerland (Allseas) (see
Boxes 2-3 and Tables 1 and 6). Similar questions also
surround US giant Lockheed Martin’s operations through
its UK subsidiary, UKSR - the US is not a party to UNCLOS
and would therefore be unable to act as a (co-)sponsoring
state. In some instances applicants have declined to
disclose the identity of the parent or ultimate controlling
entity, hampering an assessment of effective control. This
is exemplified by the most recent ISA exploration contract
held by BMJ*5 in which the application referred to the
involvement of an unspecified multinational enterprise®®
- evidence now reveals this to be a Swiss-registered
corporation, Allseas (Box 2).27
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Besides raising questions of compliance
with UNCLOS, there are critical concerns

around who stands to benefit from
activities in these areas, which speaks

to the equitable sharing of benefits from
mining activities, an issue at the very heart
of the UNCLOS regime.

The ISA's reluctance to lift the corporate veil to
determine the nationality of effective control has crucial
implications for the allocation of reserved areas, which
are specifically set aside for exploitation by developing
states (see Section 5.3.1.3). In such circumstances,
‘effective control’ of a developing state is expressly
required®® - however, in practice, foreign entities based in
developed states appear to exert significant control over
contracts held by local entities in Pacific Island nations
(see Section 5.3.1.3 below and Table 6). Besides raising
questions of compliance with UNCLOS, there are critical
concerns around who stands to benefit from activities

in these areas, which speaks to the equitable sharing of
benefits from mining activities, an issue at the very heart
of the UNCLOS regime.

“Given the privileges awarded to developing states, it
should be scrutinized whether such partnerships do
not undermine the principle of the common heritage
of mankind and the objective to realize benefits for
mankind as a whole.”

Willaert and Singh (2021)%°

The reality, today, is an apparent disconnect or

absence of a ‘genuine link’ between sponsoring states
responsible for ensuring compliance with contractual
and environmental obligations (see Box 5 below), and
the entities that effectively manage the exploration (and
potential future mining) operations.?*® Commentators
warn of possible ‘forum shopping’ by private mining
companies for favourable jurisdictions for sponsorship,?*
and the potential emergence of ‘sponsoring states

of convenience’.?*? A similar phenomenon (‘flags of
convenience’) has seriously undermined enforcement
of international rules and standards in the global
fishing industry.2*
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Metalagorgia coral. © The Schmidt Ocean Institute

The 2011 Advisory Opinion of the ITLOS recognised

the need “to prevent commercial enterprises based in
developed States from setting up companies in developing
states, acquiring their nationality and obtaining their
sponsorship in the hope of being subjected to less
burdensome regulations and controls”.?** However, the
corporate arrangements behind exploration contracts
for the deep-seabed mining industry may display such
characteristics. The ITLOS opinion further warned

that “the spread of sponsoring states “of convenience”
would jeopardize uniform application of the highest
standards of protection of the marine environment, the
safe development of activities in the Area and protection
of the common heritage of mankind.”** Unfortunately,
based on developments over the past decade, it appears
the ISA has failed to heed these warnings.

5.3.1.3. Access to reserved areas

As discussed above, a significant concern from a
justice perspective is how companies based in the
Global North have secured access to areas reserved for
developing countries - using ostensibly local entities
in predominantly small island developing states,
which have in turn provided sponsorship for the ISA
exploration contracts (see Section 5.3.1.2, Table 1 and
Boxes 2-3). This runs contrary to an essential pillar of
the UNCLOS regime and the notion of reserved areas -
to ensure developing states have equitable access to the
resources of the international seabed.

Currently, private entities hold 83% of the total reserved
area allocated to ‘developing states’ (Table 5). Despite
access to reserved areas being restricted to applicants
that are ‘effectively controlled’ by a developing state, (see
Section 5.3.1.2)*¢ Canada-based TMC alone holds the
exploration rights to over half (52.5%) of the reserved
area allocated via local subsidiaries /partnerships (Table
6). DEME and Keppel Offshore and Marine hold the
remaining reserved areas allocated to private companies.



Table 6: Exploration contracts for polymetallic nodules held by private contractors (by controlling entity)

Overseas entity with a No. of | Exploration % of total
. . 5 : Country of HQ/ Reserved

significant interest in the registered location | contracts area area*** reserved area

contract or effective control* g ok (sq km)** allocated
The Metals Company (TMC)?* Canada 3 224,533 224,533 52.5
Dredging, Environmental and .
Marine Engineering NV (DEME)*® Belgium 2 148,167.64 71,937 16.8
Lockheed Martin®*® USA 2 133,539 - -
Keppel Offshore and Marine° Singapore 1 58,280 58,280 13.6
Allseas Group®* Switzerland 1 Not public | Not public Not public

Total 9 | 564,519.64 354,750 83.0

Notes:

*The overseas entity with a significant interest in or effective control of the contractor/contract has been identified based on publicly available data from,
among others, credit check websites, company websites and corporate filings, and corroborated with the findings of previous investigations.

**Data from ISA (undated), ‘Minerals: Polymetallic Nodules’, accessed 27.01.2023. ***As at January 2019: ISA (2019). Current Status of the Reserved Areas
with the International Seabed Authority. Policy Brief 01/2019. https://www.isa.org.jm /files/files /documents/statusofreservedareas-01-2019-a.pdf

The decision to grant reserved areas to Singapore-
sponsored OMS has attracted criticism. According to
Greenpeace, at the time it received its exploration contract
in 2015, Singapore was the third richest country in the
world based on GDP per capita.?? The fact that OMS

is a subsidiary of the multinational Singapore-based
corporation Keppel Offshore and Marine - a company with
a history of allegedly using bribery to secure contracts
worth millions of dollars - compounds these concerns.*?
OMS and its parent company Keppel are partnering with
UKSR/Lockheed Martin - UKSR reportedly holds a 19.9%
equity interest in a joint venture with OMS.>*

“...certain Council members expressed uncertainty over
the potential implications [of these arrangements], with
regard to the issue of ownership and effective control,
and the overall impact such an arrangement may have
on the...concept of the common heritage of mankind”

ISA Secretariat?s

“In the case of [Tonga Offshore Mining Ltd], Brazil said
the explanation provided was insufficient to clarify
the nationality of the entity for which effective control
appeared to reside in Canada.”

ISA Council (2011)%°

The Metals Company's exploration vessel, the Maersk Launcher (source: www.businesswire.com).
TMC is a lead proponent of deep-sea mining and one of the entities that stands to benefit most from
opening up the international seabed to mineral extraction.


https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.businesswire.com/news/home/20210928005705/en/The-Metals-Company-Advances-Deep-Sea-Research-Program-to-Unlock-World%E2%80%99s-Largest-Known-Source-Of-Battery-Metals

Box 2: Swiss-hased offshore contractor Allseas enters a deep-sea mining
contract through opaque arrangement with Jamaican subsidiary
Blue Minerals Jamaica Limited

The opaque arrangements behind the most recently approved exploration contract held
by Blue Minerals Jamaica Limited (BMJ) provide an insight into how corporations based in
the Global North - in this case the Allseas Group - access deep-seabed resources through
sponsorship by developing states. Like others before it, the contract raises questions of
compliance with the provisions of UNCLOS on sponsorship and the equitable sharing

of mining benefits, and highlights the increasing dominance of a handful of powerful
corporations in activities concerning the ‘common heritage of mankind'.

Very little has been reported about the ownership and management structure of BMJ - which
holds an exploration contract starting in April 2021 - other than that a Danish offshore
investment consultant, Peter Henrik Jantzen, is the company’s executive director.” Jamaican
and Swiss company accounts appear to show that the beneficial owner of BMJ is not Jantzen,
the sponsoring state of Jamaica or indeed any of its nationals, but a company connected to
the Swiss-headquartered multinational, the AllSeas Group® - a group specialised in offshore
pipelay and subsea construction, also a shareholder®° and operational partner of TMC.
Together, TMC and Allseas recently completed one of the first-ever pilot tests for nodule
mining in the CCZ.%°

Incorporated in Jamaica in December 2018, BM] initially listed a local Jamaican accountant
as its sole shareholder, but he was just a name on paper, and not the company’s real
beneficiary.?* Nearly two years later, on 28 October 2020, shares were transferred and issued
to BM]J directors Mr Jantzen, and Mr Romeo Spinelli, an Italian businessman, giving the
partners full ownership of BM] through a Swiss-registered company, Jantzen & Spinelli
Capital Power GMBH.**? But Jantzen and Spinelli’s shareholding of BMJ was short-lived with
all shares transferred to yet another Swiss company, Blue Minerals Switzerland S.A, for an
undisclosed sum in January 2021.2%3

Only a month earlier in December 2020, three directors had been appointed to BMJ's board,
Luke Gillon, Cornelis Kooger and Gaston Baudet.?** The new arrivals shared one thing in
common: they were all directors at the multinational offshore contractor, the AllSeas Group.

Company documents show that the trio are also directors of Blue Minerals Switzerland,
alongside the AllSeas founder and President, Heerema Edward Pieter, and Vanhoren
Christopher André, another AllSeas director.?®* Blue Minerals Switzerland appears to

be an AllSeas holding company, with Swiss corporate records stating that its purpose is

to acquire and manage companies globally in the field of deep sea mining and offshore
construction activities, on behalf of the AllSeas Group.** Despite BMJ being fully owned

by Blue Minerals Switzerland (a company which operates for the Allseas Group), the ISA
Council did not appear to seek to determine whether BM] was effectively controlled by a
Swiss national, as required under UNCLOS, and did not require BM]J to obtain a certificate of
sponsorship from Switzerland.
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Box 3: Concerns regarding The Metals
Company’s operations in the Pacific

TMC was established in 2011 and has its headquarters in
Canada. Originally operating under the name DeepGreen,
the company was founded by David Heydon, the founder
of Canadian mining company Nautilus Minerals. Nautilus
secured the first ever permit for deep seabed mining in
2011 in the territorial waters of Papua New Guinea; the
so-called Solwara I project subsequently failed amid

legal challenges and community opposition, leading to
Nautilus filing for bankruptcy in 2019 and leaving the
Government of Papua New Guinea (PNG) $120 million

in debt (see Box 4). TMC's current CEO, Gerard Barron,
was an early investor in Nautilus, reportedly turning a
$226,000 investment into $31 million after the company
went public, and successfully exiting his position after
just six years.?” TMC was formed in 2021 following the
merger of DeepGreen with a ‘blank check’ special purpose
acquisition company (SPAC),?°® Sustainable Opportunities
Acquisition Corp (SOAC).

TMC is a lead proponent of deep-sea mining and one of
the entities that stands to benefit most from opening up
the international seabed to mineral extraction.? It is
involved in three contracts sponsored by Pacific island
nations for exploration activities relating to polymetallic
nodules in the CCZ. These contracts involve three different
contractors: Nauru Offshore Resources Inc (NORI)
sponsored by Nauru; Tonga Offshore Mining Ltd (TOML)
sponsored by Tonga; and Marawa Research and Exploration
Ltd sponsored by Kiribati. NORI and TOML were originally
incorporated as wholly-owned subsidiaries of Nautilus
Minerals.?” Control of NORI passed to TMC in 2011, while
in 2020, TMC also acquired TOML and its ISA exploration
contract, following the demise of Nautilus Minerals.

The manner in which TMC has gained access to
exploration contracts in the Pacific raises significant
concerns. The company’s use of opaque corporate
arrangements casts doubts over the extent to which
Pacific island sponsoring states will truly benefit from
mineral extraction,?* given the risks they also assume as
sponsors. TMC's management has cultivated extremely
close ties with Pacific island governments and the ISA,
with evidence pointing to the alleged corporate capture
of the international regulator. A number of critical
concerns are elaborated further below.
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® Misleading statements on corporate ownership and
control in official ISA applications. An update to NORI's
2008 application to the ISA for approval of its plan
of work, submitted in 2011, claimed “NORI is no
longer affiliated with Nautilus or any other entity
or person outside of Nauru”. TMC’s wholly-owned
subsidiary NORI was described as “wholly-owned by
two Nauruan foundations”, “corporately controlled
by Nauruan nationals”, with 100% of its shares held
by Nauruan nationals.?”? TMC has subsequently
disclosed that it holds a 100% interest in each of the
two supposedly Nauruan foundations listed in NORI's
2011 ISA application.?” According to a Greenpeace
investigation, NORI has not undergone a change of
control since its inception.?”* Marawa’s application
for an ISA exploration contract sponsored by Kiribati
similarly made no mention of TMC (then DeepGreen),
despite TMC, through its wholly-owned subsidiary
DGE, entering into an agreement in 2013, “granting DGE
the exclusive right for 40 years to carry out exploration and
collection in the Marawa Contract Area as well as purchase
polymetallic nodules collected from the Marawa Contract
Area.””> The Marawa Exploration Contract was signed
on 19 January 2015.2”° According to the World Bank,
“DeepGreen prepared and funded Kiribati’s application
in return for an off-take agreement”.?”” Critics have
questioned the extent of involvement of Nauru, Tonga
and Kiribati as sponsoring states, and whether they
exercise ‘effective control’ over operations, as foreseen
by UNCLOS (see Section 5.3.1.2).27

® Access to areas for exploration activities reserved for
developing countries. Through these ostensibly local
entities in Nauru, Tonga and Kiribati, TMC has gained
effective access to 224,533 square kilometres of the CCZ
for polymetallic nodule exploration. These are areas
that had been previously reserved for developing states
under the ‘reserved areas’ mechanism of UNCLOS (see
Section 5.3.1.3).2”> TMC now holds the effective rights
to over half of the seabed area designated as reserved
for exploration by developing countries.?*° In a reversal
of the process envisaged under UNCLOS, TMC is
alleged to have obtained key data on the locations
most valuable for mining activities, then sought
sponsoring states to facilitate access. In the words of
an international maritime lawyer and former Belgian
delegate to the Seabed Authority, “They have chosen tiny
islands to gain access to the reserved areas. It is the exact
opposite of what the law of the sea intended”.?*

® Uncertainty over potential benefits to sponsoring Pacific
island states. TMC, via its local entities, has entered
into sponsorship agreements with the governments of
Nauru and Tonga, undertaking to pay a “seabed mineral
recovery payment based on the wet tonnes of polymetallic
nodules recovered from the tenement area”, once a
minimum level of nodule production is reached, as well
as an additional fee for administrative and other costs.??



However, the specific details of the payments

to be made under these arrangements remain
confidential,® despite calls for this information to

be made public.?** Greenpeace have suggested that
revenues to Tonga could be a few million dollars

per annum,?s in contrast to ISA financial models
predicting revenues in the region of hundreds of
millions of dollars to sponsoring states.?*¢ Meanwhile,
a community leader interviewed by the New York
Times alleged that TMC had agreed to pay Tonga $2 per
tonne as a ‘mining production fee’ - a figure that would
amount to less than 0.5% of the total production value
estimated by TMC.?” The sponsorship agreement with
Nauru appears to exclude the NORI Group (and thus
TMC) from the payment of taxes related to exploration
and exploitation, which would reduce total prospective
revenue flows to the country.?

Influence over government decision-making and the ISA
as regulator. Several incidents point to the extent of
TMC's alleged influence over the government of Nauru
and the ISA as regulator. Nauru is the smallest island
nation and third smallest country in the world, with a
population of around 12,500.2%° The country - which
has a colonial era mining history described as one

of the world’s worst environmental disasters®° - has
become an ardent supporter of deep-sea mining,
working with TMC to release a film explaining the
benefits of seabed mining to Pacific island nations
and, as alleged by the Deep Sea Mining Campaign,
using its influence as the 2019 chair of the Pacific
Islands Forum to encourage other nations to get on
board.** In June 2021, in an unprecedented move,
Nauru triggered the ‘two year rule’ provision of
UNCLOS, initiating a rush to finalise the Mining Code
by July 2023 (Box 1). This development - which may
be seen as an attempt to provide economic certainty to
investors®? - took place just a few months before TMC
began trading on the Nasdaq Global Select Market
(Nasdag: TMC) on 10 September 2021.

Despite private companies being excluded from
participating in ISA meetings, TMC's CEO, Gerard
Barron, was permitted to address the February

2019 plenary session from the seat of the Nauruan
delegation, from which he urged the Council to “finalize
the rules that will govern these resources in a commercially
and environmentally responsible manner”.?** A recent
investigation by the New York Times revealed how,
starting in 2007, the ISA allegedly gave TMC critical
information which enabled it to access some of the
most valuable areas of the seabed, giving the company
an advantage over its competitors.?** The ISA has come
under further criticism for a lack of transparency of key
decisions, including the recent approval for TMC and
its technical partner, Allseas, to conduct test mining
which came to light in a TMC press release,* surprising
observers (see Section 7.2).2°
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The Metals Company has come under
criticism for downplaying or failing to
disclose material environmental, social

and economic risks associated with
deep-sea mining.

“What is shocking is the way in which the ISA Secretary
General and the Nauru Government have allowed
DeepGreen to use their positions in an attempt to
influence international and Pacific regional law and
policymaking to serve the company’s interests.”

Deep Sea Mining Campaign”’

® Downplaying the environmental, social and economic
risks associated with deep-sea mining. TMC has come
under criticism for downplaying or failing to disclose
material environmental, social and economic risks
associated with deep-sea mining. In July 2021,
Greenpeace, the DSCC and Global Witness submitted
ajoint letter to the US Securities and Exchange
Commission (SEC) highlighting shortcomings in
TMC's prospectus filed as part of the process for
listing on the Nasdaq stock exchange, including
an alleged failure to credibly represent how it will
manage the risk of untested mining of the deep
sea floor.?® This followed allegations raised in a
Shareholder Advisory document published by the
Deep Sea Mining Campaign including: (i) that deep-
sea mining is inherently unsustainable; (ii) that TMC's
business proposal is speculative and experimental;
(iii) that liabilities due to environmental damage
are insufficiently disclosed; and (iv) the existence
of multiple political and internal governance risks,
including potential challenges to TMCs interpretation
of ‘effective control’ of its subsidiary by sponsoring
states (see Section 5.3.1.2).2° TMC is currently facing
two class action lawsuits mounted by investors who
allege that TMC made false and misleading statements,
including downplaying “the environmental risks of
deep-sea mining polymetallic nodules” and failing to
“adequately warn investors of the regulatory risks faced
by TMC's environmentally risky exploitation plans”.?°°



A Papua New Guinean fisherman.
Credit: ARC CoE for Coral Reef Studies
/ Michele Barnes. (CC BY-ND 2.0)

The failed Solwara 1 project resulted in a loss for Papua New Guinea of around US$120 million - equivalent to almost a third of the country's annual health budget.

Box 4: Deep-sea mining in national waters - Nautilus Minerals’ failed deep-sea
mining project in Papua New Guinea

In January 2011, Papua New Guinea granted Nautilus Minerals (see Box 3) a 20-year mining
lease to extract deep-sea mineral resources from the seabed within the country’s exclusive
economic zone (EEZ) - the world’s first ever licence for deep-sea mining. The licence was
granted for the commercial extraction of gold and copper from massive sulphide deposits
around hydrothermal vents in the Bismarck Sea, in areas of around 1,600 metres depth.3*

From the outset, the project, known as Solwara 1, came under heavy criticism from
environmental and local groups. A report from the Centre for Environmental Law and
Community Rights in Papua New Guinea and MiningWatch Canada detailed serious

flaws in the company’s Environmental Impact Statement, based on which the licence was
granted, and a failure by the government’s environmental approval process to protect the
health of the marine environment, the livelihoods and well-being of coastal communities,
and fisheries of national and regional importance.3°? In 2012, when the government of
Papua New Guinea tried to terminate an agreement to purchase a 30% stake in the project
alleging breach of contract, Nautilus Minerals initiated arbitration proceedings to compel
the government to adhere to its contractual obligations.>** In 2017, coastal communities
launched legal proceedings against the government of Papua New Guinea, in an attempt to
obtain key documents relating to the licensing and environmental, health and economic
impacts of the project.?*

In 2019, Nautilus Minerals collapsed into administration, after failing to obtain funding for
the project. In January 2020, the government of Papua New Guinea declared the Solwara

1 project a failure that would “not get off the ground”.>>> This resulted in a loss for the
government of around US$120 million - equivalent to almost a third of Papua New Guinea’s
annual health budget.*°¢ In 2019, the country’s then Prime Minister, Peter O'Neill, labelled
the Solwara 1 project as a wasted venture that should not have happened.*” Meanwhile, the
effects of the failed project are still being felt by local people, who claim exploratory work has
damaged marine life and disrupted cultural practices - including an ancient ‘shark calling’
tradition, which sees fishers rattle coconut shells in the water to attract sharks and capture
them by hand.3°®
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9.3.2. Developing states and vulnerable groups  previously observed “these liabilities or costs could, in
WI" hear the burden Uf riSkS and harm some circumstances, far exceed the financial capacities of
Nauru [...] the State may potentially face losing more than
it actually has.”** Concerns have been raised as to whether
It is highly doubtful that the considerable environmental, = sponsoring states such as Pacific island nations could

social and economic risks associated with mining be realistically expected to regulate the multinational
projects would be offset by the potential benefits.>*® The parent companies of their sponsored contractors,

failed deep-sea mining endeavour in the waters of Papua considering limits on technical, financial and human
New Guinea, which left the country US$120 million in resources and where they may lack effective control over
debt, underscores the significant risks associated with these operations (see Section 5.3.1.2 and Boxes 2-4).
such projects (Box 4). Sponsoring states are exposed to Numerous violations of the terms of ISA exploration
substantial liability and financial risk - potentially being contracts have already been reported? - failure by a
held liable for reparations in the event of environmental sponsoring state to ensure compliance could leave the
harm, should they fail to uphold their legal obligations state open to liability for any damage to the marine

as sponsoring states (see Box 5).° As Nauru has environment that may result (Box 5).3%3

Box 3: Responsibilities of sponsoring states

Sponsoring state responsibilities fall under two categories. The first category, direct obligations
under international law, include obligations to apply a precautionary approach, to apply

best environmental practices and to conduct environmental impact assessments (EIA).3* As
obligations imposed directly on sponsoring states by UNCLOS, states cannot avoid potential
liability by merely ensuring contractors comply with ISA rules, as these may be insufficient

to meet the standard required under international law.>s States may further be held liable

even where the ISA itself has failed to act to ensure compliance. The obligation to apply a
precautionary approach also implies a degree of proactive monitoring and action to prevent
environmental harm, in view of the extensive scientific uncertainties associated with deep-sea
mining. If a sponsoring State does not meet these EIA and monitoring obligations, it could be
held liable for harm caused by any resulting damage.

The second category is an indirect obligation to ensure contractors comply with the provisions
of UNCLOS, the ISA regulations and their contracts®¢ through, among other things, adoption
of regulatory and administrative measures that are reasonably appropriate for securing
compliance by persons under their jurisdiction.*” According to the Seabed Disputes Chamber,
this consists of a duty of due diligence in overseeing the activities of their sponsored entities
that requires states to “deploy adequate means, to exercise best possible efforts, [and] do the
utmost to ensure contractors comply with their obligations”.**® This a high standard that
potentially increases for more risky, untested activities such as deep-sea mining.>®

“Considering the wide range of potential impacts seabed mining could have on the marine
environment, on resources such as fisheries and minerals, and even on people and
property, the need for proactive monitoring of the mining activities of the contractor and
the high level of scientific uncertainty about the extent of harm that could occur there
is significant risk that sponsoring States could be held liable for substantial costs for
damage caused by the activities of their mining contractor.”

Duncan Currie, political and legal advisor to
the Deep Sea Conservation Coalition3*
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Deep-sea mining has the potential for significant
environmental harm that threatens to severely impact
vulnerable groups. Many of these impacts are poorly
understood, including major unknown implications

for the global carbon cycle (Section 4.4). Paradoxically,
given the purported climate agenda driving the race to
begin mining, disturbance to the seabed could impair

the ocean’s ability to sequester carbon and limit global
heating. This would have potentially devastating
consequences for communities on the frontlines of the
climate crisis - including the 10% of the global population
living in areas less than 10 metres above sea level ** many
of whom live in small island developing states’*? and in
coastal zones across the Global South.

Local and Indigenous communities, which rely heavily on
marine resources for their food security and livelihoods,
will likely shoulder the major burden of deep-sea mining
activities (see Box 4). Deep-sea mining is predicted to
negatively impact fisheries, causing potential declines

in fish populations (Section 4.3).3% In the Pacific, tuna

In the Pacific, tuna fisheries are a
critical source of revenue generation for
Pacific island nations, accounting for an
average of 37% of government revenue,
or up to 84% in some cases.

Credit: Moss (CC BY-NC 2.0)

fisheries are a critical source of revenue generation for
Pacific island nations,** accounting for an average of 37%
of government revenue, or up to 84% in some cases.’*

A recent study published in Marine Policy found that
developing island nations such as Samoa and the Cook
Islands, which take as much as 20% of their high seas tuna
catches within areas subject to mining exploration, could
be potentially disadvantaged by deep-sea mining impacts
on tuna fisheries.?*

While the exact spatial extent of mining impacts is
currently unknown, recent modelling of pollution
discharged by operations in the Tonga-sponsored contract
area (see Box 3) observed it would take only three months
to reach the waters of Hawaii and Kiribati.?”” Scientists
also warn of the potential for bioaccumulation of toxins in
food webs, with possible risks for human consumption.?*
This is a significant concern, with fish critical to food
security across the Pacific, providing 50-90% of animal
protein consumed by coastal communities across a broad
spectrum of Pacific island countries /territories, where

per capita fish consumption exceeds the global average

by more than 3-4 times.?** Mining operations further

risk disrupting local cultural traditions and deep-rooted
spiritual connections to the ocean, as highlighted by the
impacts of exploration on the local shark calling tradition
in Papua New Guinea (Box 4).33°


https://flickr.com/photos/md9/

6. Legal considerations -
the need for precaution

6.1. The ISA has a legal obligation to protect
and conserve the marine environment

The ISA has a clear mandate under UNCLOS to protect
and conserve the marine environment, its biodiversity,
and ecosystems. Article 145 of UNCLOS provides that
“necessary measures shall be taken [...] to ensure effective
protection for the marine environment from harmful
effects which may arise from [activities in the Area]".

This obligation applies both to states parties and the
ISA»** which is specifically required to adopt appropriate
rules and regulations to prevent “hazards [and] harmful
interference with the ecological balance of the marine
environment” and “damage to the flora and fauna”.»*?In
particular, such rules and regulations must be adequate to:

“secure effective protection of the marine environment from
harmful effects directly resulting from activities in the
Area or from shipboard processing immediately above a
mine site of minerals derived from that mine site, taking
into account the extent to which such harmful effects may
directly result from drilling, dredging, coring and excavation
and from disposal, dumping and discharge into the marine
environment of sediment, wastes or other effluents”.33

The ISA is responsible for ensuring that plans of work
for the exploration and exploitation of deep-sea mineral
resources comply with the provisions of UNCLOS and
with applicable environmental regulations.*** In cases
where “substantial evidence indicates the risk of serious
harm to the marine environment”, the ISA Council has
both the authority and the obligation to “disapprove areas
for exploitation by contractors”.?*> The ISA regulations
for the exploration of deep-sea mineral resources further
provide that “prospecting shall not be undertaken if
substantial evidence indicates the risk of serious harm to
the marine environment”.3%

The concept of “serious harm to the marine
environment” is defined in the ISA regulations as

“any effect from activities in the Area on the marine
environment which represents a significant adverse
change in the marine environment determined
according to the rules, regulations and procedures
adopted by the Authority on the basis of internationally
recognized standards and practices”.’
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The Council is also empowered to issue emergency orders
for the “suspension” of operations in the Area “to prevent
serious harm to the marine environment”.33®

The ISA's mandate to protect our ocean is essential to
safeguarding the ecosystem services the deep sea provides
for the benefit of humankind (Section 5).

6.2. The need for precaution

To fulfil its mandate, the ISA must draw on the best
available science®° to assess the potential impacts of
deep-sea mining, and take informed decisions based on
sound scientific evidence to ensure that mining does not
cause serious harm to the marine environment. When
exercising its powers under UNCLOS, the ISA is under an
obligation to apply a precautionary approach.3+

While the precautionary principle is not explicitly
mentioned in UNCLOS, treaty provisions have to be
interpreted in their context.>* Context for the purpose of
treaty interpretation includes “any subsequent agreement
between the parties regarding the interpretation of the
treaty or the application of its provisions”, as well as

“any relevant rules of international law applicable in the
relations between the parties”.?*? This applies in particular
to principles of international environmental law, which
must be taken into account when interpreting treaties
concluded before the development of that body of law.3*

The precautionary principle, which is widely recognised
and implemented by states and is often considered to
have become part of customary international law,3*
constitutes a relevant rule of international environmental
law applicable in the relations between the parties. While
there is no consistent definition of the precautionary
principle, guidance can be found in several international
treaties that define the precautionary principle, and
constitute “subsequent agreements regarding the
interpretation or application” of UNCLOS. Under the
Agreement for the Implementation of the Provisions of
UNCLOS relating to the Conservation and Management of
Straddling Fish Stocks and Highly Migratory Fish Stocks,
“the absence of adequate scientific information shall

not be used as a reason for postponing or failing to take
conservation and management measures.”?* Under the
Convention for the Protection of the Marine Environment
of the North-East Atlantic, the precautionary approach

is defined as requiring preventive measures “when there



are reasonable grounds for concern that substances

or energy introduced, directly or indirectly, into the
marine environment may [...] harm living resources and
marine ecosystems |[...], even when there is no conclusive
evidence of a causal relationship between the inputs and
the effects”.3#

It follows that, consistent with a precautionary approach,
the ISA is under an obligation to take preventive measures
to safeguard the marine environment where there are
“plausible indications of potential risks”, even if the
evidence is insufficient to fully predict the extent and
magnitude of the potential negative impacts.3¥

6.3. Substantial scientific evidence establishes
a risk of serious environmental harm

Substantial and concordant scientific evidence clearly
establishes the existence of a risk of significant adverse
changes in the marine environment occurring as a result
of deep-sea mining. As scientific knowledge of the deep
sea accumulates to reveal the richness, diversity, and
value of deep-sea ecosystems (Section 2.1), as well as
their vulnerability to disturbance (Section 2.2), the

risk of serious and irreparable harm to this invaluable
environment and to the biosphere as a whole has
become evident (Section 4). Based on available scientific
evidence, it is clear that, at a minimum, deep-sea mining
is “highly likely to cause inevitable and permanent
biodiversity loss”.3* The evidence is therefore more than
sufficient to establish “plausible indications of potential
risks”, and requires the ISA to take preventive measures
to protect the marine environment, consistent with a
precautionary approach.

6.4. The ISA Council must apply a
precautionary approach and not allow deep-
sea mining to proceed

Although substantial scientific evidence already
establishes a clear risk of serious harm to the marine
environment, the precise extent and magnitude of

the damage likely to be caused, potentially on a global
scale, by deep-sea mining remain unknown. In view

of the uncertainty surrounding the environmental
repercussions of deep-sea mining, it is impossible to
ensure that deep-sea mining will not cause serious harm
to the marine environment.
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It is furthermore impossible to ensure that deep-sea
mining will generate a benefit for humankind as a whole,
as required by UNCLOS.3>* As a matter of fact, the projected
economic benefits of deep-sea mining expected to be
redistributed to states parties are insignificant®° and pale
in comparison to the cost that an environmental disaster
would generate for generations to come (Section 5).

As a matter of law, under UNCLOS the ISA's obligation to
ensure that activities in the Area are carried out for the
benefit of humankind as a whole cannot justify derogating
from its equally important obligation to protect the
marine environment. On the contrary, the imperative of
environmental protection is integral to the ISA's mandate
to safeguard the common heritage of humankind.

The ISA must take stock of the risks posed by deep-sea
mining and fulfil its mandate by taking appropriate
measures to protect and preserve the marine environment
under Article 145 of UNCLOS. The nature of such measures
depends on the likelihood and seriousness of the risk.

In certain cases, a total ban is the sole possible response

to a given risk.>* Alternatively, when the scientific
evidence cannot be assessed conclusively, potentially
harmful activities may be temporarily prohibited.3s

For instance, the International Tribunal for the Law of

the Sea relied on the lack of scientific certainty to order
states to refrain from conducting an experimental fishing
programme involving the fishing of southern bluefin tuna
in the Pacific.>® At the very least, caution dictates that
potentially harmful activities be not permitted to proceed
when the available evidence establishes a clear risk of
environmental harm, even if it is insufficient to assess the
full extent and severity of the harm.

Based on mounting scientific evidence highlighting the
risks of deep-sea mining (see Section 4), an increasing
number of states have called for a precautionary approach
to either permanently ban deep-sea mining (France),>*

or temporarily defer, halt or prohibit mining operations
until sufficient scientific evidence is available to allow

for informed decision-making (Chile,?*s Costa Rica,*
Ecuador,*’ Federated States of Micronesia,**® Fiji,>°
Germany,**° New Zealand,*** Palau,?*? Panama,**® Samoa,3*
Spain,**s and Tuvalu®*°) (see Section 8). Such views calling
for a moratorium or “precautionary pause” are reflected
in the Biodiversity Strategy adopted by the European
Commission in the framework of the UN Convention on
Biological Diversity:

“marine minerals in the international seabed area cannot
be exploited before the effects of deep-sea mining on the
marine environment, biodiversity and human activities
have been sufficiently researched, the risks are understood
and the technologies and operational practices are able to
demonstrate no serious harm to the environment, in line
with the precautionary principle”.3%



In view of the significant gaps in current scientific
knowledge, the ISA is not in a position to make fully
informed decisions to regulate the modalities of

In view of the significant gaps in current
scientific knowledge, the ISAis notina

mining operations and must therefore refrain from pOSitiOﬂ to make fU"y informed decisions
allowing deep-sea mining to proceed. Several measures to regulate the modalities of mining

can immediately be adopted by the ISA, either . )
independently or in combination, to ensure that no Operatlons and must therefore refrain from
harm is caused to the marine environment as a result of a||0Wing deep-sea mining to pI’OCBEd.

deep-sea mining (Box 6). Such measures would be fully
compatible with the letter and spirit of UNCLOS.

Box 6: Recommendations to the ISA based on the application of the
precautionary principle

In view of the substantial scientific evidence establishing a clear risk of serious and irreversible
harm to precious ecosystems and biodiversity, the ISA must fulfil its general obligation to take
measures to protect and conserve the marine environment for the benefit of all of humankind
under Articles 145 and 140(1) of UNCLOS. In particular, the ISA Council must, consistent with a
precautionary approach:

(i) pursuant to Article 162(2)(x), disapprove areas for exploitation;

(ii) pursuantto Articles162(1) and 163(9), establish a specific policy directing the Legal and
Technical Commission to defer issuing recommendations regarding applications for
approval of a plan of work for exploration or exploitation;

(iii) refrain from approving plans of work for exploration or exploitation; and

(iv) ensure that any regulations provisionally adopted by the Council are adequate to
effectively protect and conserve the marine environment, notably by requiring evidence
that a proposed plan of work would not cause any biodiversity loss or damage to marine
ecosystems.

In parallel, and pursuant to Article 143(2) of UNCLOS, the ISA should support and promote
scientific research in the Area, with a view to:

(i) improving scientific knowledge of the biodiversity and functioning of deep-sea
ecosystems and of the services they provide for humankind; and

(ii) assessing the full extent and magnitude of the disturbance and damage likely to be
suffered by marine ecosystems and wildlife as a result of deep-sea mining, as well
as impacts on fisheries, the oceanic carbon cycle, and climate regulation, with due
consideration for cumulative impacts.
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1. The need for reform of
the ISA

It is increasingly clear that the ISA is unfit as a regulator
to achieve its dual mandate of protecting the marine
environment (discussed in Section 4) and ensuring
activities in the Area are carried out for the benefit of
all of humankind (discussed in Section 5). This section
highlights some of the key concerns raised to date,
which support the urgent need for reform of the ISA's
institutional structures and decision-making processes.

Under UNCLOS, the ISA is obliged to conduct an
institutional review every five years. In light of this review,
the ISA Assembly may take, or recommend that other
organs take, measures that would lead to the improvement
of the governance regime for the international seabed.>**
The last review was conducted in 2017, but has not yet
been carried out for 2022. This periodic review process
provides a critical opportunity to address the issues
outlined below, and those raised elsewhere 3% in view

of intensifying global concerns regarding the risks and
potential impacts of deep-sea mining on fragile marine
ecosystems and the global carbon cycle. Until transparent
and accountable structures for managing the deep-sea
commons are in place, the credible governance needed to
regulate the international seabed as the common heritage
of humankind cannot be ensured.

1.1. Structural issues and potential conflicts
of interest

Currently the ISA is financed through member state
contributions, however, in the long-term it will be funded
by revenues from the deep-sea mining contracts it
issues.?” It is therefore in the ISA's interest for commercial
mining operations to commence as soon as possible,

as this is central to its future funding. Accordingto a

2019 report of the UK Parliament’s House of Commons
Environmental Audit Committee, the fact that “the ISA, the
licensing body for seabed exploration, also stands to benefit
from revenues...is a clear conflict of interest.”3™

The composition of the ISA Council is also skewed
towards deep-sea mining interests. Eight of the Council’s
36 member states are elected based on criteria with a
pro-mining bias, namely from state parties which are
major importers of minerals of the categories derived
from the Area (Group A: four members), or have made
large investments in the conduct of mining activities

in the Area (Group B: four members). These two groups
each form one of the Council’s four chambers for
decision-making purposes. The criteria for electing the
representatives of “special interests” of developing states

Until transparent and accountable
structures for managing the deep-sea
commons are in place, the credible
governance needed to regulate the
international seabed as the common
heritage of humankind cannot be ensured.

W

Galaxy siphonophore. Although a siphonophore appears to be
a single organism, each specimen is actually a colony composed
of many individual animals. © The Schmidt Ocean Institute



(Group D: six members) also includes states which are
major importers of minerals derived from the Area, and
states that are potential producers of such minerals,
potentially skewing the Council’'s composition further
towards pro-mining interests. Only half of the Council’s
members are elected according to the principle of
ensuring an equitable geographical distribution of seats
in the Council.?”2 The DSCC raises a further concern that
states which are themselves contractors (i.e. that hold
exploration contracts through government research
agencies or state-owned enterprises) are also members of
the Council “allowing them to effectively negotiate rules
for themselves”.3

These structural issues have crucial implications when it
comes to decisions to approve or reject applications (plans
of work) for exploration or exploitation. As discussed in
Section 3.2.1 above, if the LTC makes a recommendation
to the Council to approve a plan of work, the plan of work
is effectively considered approved after a certain period

of time, unless a majority of two thirds of the members

of the Council present and voting, including a majority of
members present and voting in all four chambers, decide the
application should be rejected.?* Given that two of the four
chambers are elected on the basis of pro-mining criteria -
with one chamber specifically composed of states with a
direct interest in deep-sea mining activities - it is difficult
to see how decisions about an application could be made
impartially, which raises doubts as to whether the majority
required to reject an application could ever be reached.
Indeed, the Council is yet to reject a plan of work for
exploration that the LTC has recommended for approval.

As aresult of these constraints, the 41 members of

the LTC - who are elected by the ISA Council?”> which

is itself biassed towards mining interests - possess
(near) de facto power to make decisions on mining
contracts. It is incomprehensible that decisions of
such critical importance for the future of the ‘common
heritage of humankind, lie in the hands of the LTC - a
non-democratically elected body, unrepresentative of
humanity as a whole and whose opaque decision-making
procedures provide little to no opportunity for effective
oversight or participation (Section 7.2).

There are further concerns regarding the independence of
ISA officials, including ISA Secretary-General,?”® Michael
Lodge. Internal documents obtained and published by the
New York Times, indicate a close relationship between
Lodge and TMC's CEO Gerard Barron,?” while Lodge

has also appeared in TMC's promotional videos.?”® The
New York Times investigation also revealed how the ISA
allegedly handed over classified data to TMC executives,
providing the company with key information about the
most lucrative sites in Reserved Areas®® (see Sections
3.2.3 and 5.3.1.3), before they had a contract to partner
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Itis difficult to see how decisions
about a [exploration or exploitation]
application could be made impartially,

which raises doubts as to whether
the majority required to reject an
application could ever be reached.

with a developing nation.?*° Business representatives
have also been permitted to “roam freely” among
international delegates during delicate negotiations,**
while private contractors have even spoken on behalf of
their sponsoring state delegations at ISA meetings - for
example, representatives from TMC and DEME who
addressed the February 2019 session of the ISA Council
from the official seats of Nauru and Belgium, respectively
(see Box 4).3%

“The [ISA] provided data identifying some of the most
valuable seabed tracts, and then set aside the prized
sites for the company’s future use.”

Eric Lipton, New York Times3®

1.2. Procedural lack of transparency and
accountability

Despite the ISA's mandate to act for the “benefit of [hu]
mankind as a whole”, the authority has been criticised for
a concerning lack of transparency which has restricted
access to information and participation of key groups.**

“Because current ISA practices do not generally reflect
international best practices in transparency, ensuring
accountability from either the institution or its
contractual parties engaged in mining will be difficult.”

Ardron et al. (2018)3%

As discussed in Section 3.2.1 above, the LTC plays a

critical role in ISA decision-making, and particularly in
the approval of plans of work submitted by contractors.
If the LTC recommends that a plan of work be approved,



the Council must adopt it, unless rejected by a two-third
majority of Council members, including a majority in all
four chambers. Yet, despite making recommendations
with critical implications for the future of the global
commons, the LTC's decisions and procedures are highly
opaque. Recommendations on mining applications

are made based primarily on confidential information
which is shared with neither the ISA Council®*® nor the
public. While contractors submit annual reports on their
activities to the LTC and ISA Secretariat, these are also not
made publicly available.?®” Key meetings of the LTC are
conducted behind closed doors,**® and detailed meeting
minutes are not published, but summarised in the chair’s
report to the Council, with crucial details anonymised.
This has precluded informed discussions in the Council
and Assembly on key issues: Council members have, for
example, complained that the heavily redacted nature

of reports hinders their ability to assess compliance by
contractors and whether non-compliance is persistent.*
Such lack of transparency characterises not only decisions
with commercial implications, but also environmental
and regulatory discussions — matters which in principle do
not require secrecy.

A striking example of this lack of transparency is the ISA's
recent approval of a deep-sea mining test in the Clarion-
Clipperton Zone, which permitted TMC's subsidiary,
NOR]I, to carry out pilot nodule collection trials. The
decision was made by a small sub-group within the

LTC through use of the online ‘silence procedure® (a
procedure introduced during the COVID-19 pandemic

for use in “exceptional cases” and intended only for
time-sensitive matters of a procedural nature3*), without
prior consultation of the Council and despite the LTC

and stakeholders having expressed extensive concerns
regarding NORI's Environmental Impact Statement (EIS)
submitted in July 2022.3%2 To the surprise of ISA member
states, on 7 September 2022, TMC announced that NORI
had been granted authorisation for the mining testin a
press release.*”* When the ISA's press release followed a
week later, neither the LTC's recommendation nor the
additional information submitted by NORI on its EIS were
made available to the ISA state parties or to the public.3**
The move was heavily criticised by Belgium, which
demanded clarification in the Council meeting as to why
and when the authorisation had been approved by the ISA
and whether it violated procedural requirements.?? Costa
Rica also raised concerns about the contents of NORI's EIS,
the submission and publication process, and the process
of stakeholder consultation,** a concern echoed by other
states including Germany and New Zealand.>*”

To date, the approval of exploration contracts, and the
most recent decision to authorise test mining, have been
made without the open and transparent consultation of
state parties to the ISA or relevant stakeholders. Despite
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the absence of a Scientific Committee (identified as a
structural deficiency of the ISA in view of its explicit
environmental protection mandate)**® and only around
a fifth of the current LTC members having a relevant
background in the field of environmental protection3*°
(for example, ecology, marine biology or conservation)°®
decisions have been taken without the consultation

of civil society on the possible environmental impacts
of mining activities** or, indeed, the meaningful
participation of potentially impacted groups. This is
especially concerning given the limited channels for
reviewing ISA decisions once adopted.**

Controversial procedural incidents have also occurred
during ISA negotiations to develop the Draft Exploitation
Regulations,** which will form part of the Mining Code.
Access to the ISA Assembly meeting in August 2022

was highly restricted, with only a limited number of

civil society actors permitted to attend and a number

of journalists excluded from the meeting.*** Observers,
including NGOs and scientists, were reportedly “relegated
to a windowless basement room for the duration of the
meetings”, which restricted their ability to participate,**s
and were limited to just a few minutes for their
interventions.*°® During the meeting, the live web stream
was disconnected at the start of crucial negotiations,

only to be turned back on after fierce debate among
countries.*’The ISA's decision not to renew its contract
with the Earth Negotiations Bulletin - which since 2017
had been providing daily summaries of ISA sessions - has
been heavily criticised,*® removing a key public record of
ISA meetings.**°

“Rather than acting on behalf of all of humankind, the
ISA continues to demonstrate a deep-rooted industry
driven agenda. Silencing voices that question the path
to extraction, including NGOs and scientists, during
negotiations illustrates the Authority’s clear and
inherent conflict of interest.”

Emma Wilson, representing OceanCare
throughout negotiations*°

“On the whole, ISA practices appear to operate below
expected UN standards, and there remains a need for
clearer, more predictable and more advanced procedures
for open and inclusive public participation, in line
with human rights norms. In effect, the ISA should
arguably set higher public participation standards
than other international organizations because of its
unique powers (regulatory and monitoring), its mandate
to benefit humankind, and its lack of accountability
within the UN system.”

Morgera and Lily (2022)™



8. Opposition is building

A growing number of governments, parliamentarians,
scientists, NGOs and businesses are calling for a halt to
deep-sea mining in areas beyond national jurisdiction, as
aresult of serious concerns over the impacts on marine
biodiversity and highly vulnerable ecosystems. Critically,
an increasing number of private companies have voiced
concerns about deep-sea mining and publicly committed
not to purchase minerals from the deep seabed,”? throwing

doubt on the business case for commercial mining.

With such widespread opposition,

the question is: how can deep-sea
mining be justified as in the interests

of all humankind?

Opposition to DSM - Groups that have voiced opposition or concern over deep-sea mining

@ & @

GOVERNMENTS AND
PARLIAMENTARIANS

e Pacific and Oceania:
Palau, Fiji, Samoa,
Federated States of
Micronesia (“Moratorium
Alliance”), New Zealand

e Europe:

France, Germany, Spain

e Latin America:

Costa Rica, Chile,
Panama, Ecuador

 European Commission and
the European Parliament

250 parliamentarians from
over 50 countries

¢ |UCN World Conservation
Congress”

COMPANIES

* BMW Group

* Google
 Patagonia

* Philips

e Renault Group
* Rivian

o Samsung SDI
* Scania

* Volkswagen
Group

* Volvo Group
* Microsoft

FINANCIAL
INSTITUTIONS

* ABN AMRO
* BBVA
* Cooperative Bank

* Lloyds Banking Group
 NatWest (previously

Royal Bank of
Scotland)

e Standard Chartered

Bank
e Triodos Bank

e The European
Investment Bank

e Storebrand
e Credit Suisse

FISHING SECTOR

e African Confederation of
Professional Artisanal
Fishing Organisations
(CAOPA)

 EU’s Long Distance,
North-western Waters and
Pelagic Advisory Councils
(LDAC, NWWAC and PELAC)

e International Pole and Line
Foundation

» Norwegian Fisheries
Association

o SATA (South Africa Tuna
Assaciation)

 SAHLLA (South
African Hake Long Line
Association)

SCIENTISTS AND
CIVIL SOCIETY ACTORS

704 marine science and
policy experts from
over 44 countries have
signed a statement calling
for a pause to deep-sea
mining.

e Qver 400 civil society
organisations from across
the world have joined a
DSCC initiative calling
for a moratorium on deep-
sea mining.

* 81 governments and government agencies from 37 countries voted in favour of the motion calling for a moratorium. 577 NGOs and civil society
organisations also voted in favour.




To date, groups that have voiced opposition or
concern over deep-sea mining activities include:

Political entities

® In September 2021, a motion calling for a moratorium
on deep-sea mining was adopted with almost
unanimous support by the IUCN World Conservation
Congress. Altogether 81 governments and government
agencies from 37 states voted in favour of the motion.*?

® InJune 2022, at the United Nations Ocean Conference,
the President of Palau launched an alliance calling for
a moratorium on deep-sea mining. Fiji, Samoa and
the Federated States of Micronesia have since joined
the alliance.

® New Zealand, Germany, Costa Rica, Chile, Spain,
Panama and Ecuador have called for a moratorium
or precautionary pause on deep-sea mining in
international waters.

® In his opening speech at COP27, President Emmanuel
Macron announced that “France calls for a ban on all
exploitation of the deep seabeds.”#*

® The European Commission has called for deep-sea
mining to be prohibited until “scientific gaps are
properly filled, no harmful effects arise from mining
and the marine environment is effectively protected”.+s
The European Parliament has also called on EU member
states and the Commission to support a moratorium on
deep-sea mining “until the effects of deep-sea mining
on the marine environment, biodiversity and human
activities at sea have been studied and researched
sufficiently and deep seabed mining can be managed
to ensure no marine biodiversity loss nor degradation
of marine ecosystems”.#¢ The Council of the EU has
meanwhile expressed support for efforts done by EU
Member States "to establish a sound regulatory regime
on potential future deep-sea mining that is based on
the precautionary principle as well as on the highest
environmental standards and sufficient scientific
knowledge, in order to ensure that such activity would
not cause harmful effects to the marine environment in
the Area.”*”

® 250 parliamentarians from over 50 different countries

have signed a global parliamentary declaration calling
for a moratorium.*®
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Businesses and financial institutions

® Major companies have signed a business statement

supporting a moratorium on deep-seabed mining
including car manufacturers BMW, Volkswagen
and Volvo, global electronics corporations Samsung
and Philips, and technology giant Google and

have committed not to use metals produced from
deep-sea mining until the environmental risks are
“comprehensively understood”.*®

Banks and financial institutions have joined calls for a
deep-sea mining moratorium, including ABN AMRO,
Lloyds Banking Group, Natwest, BBVA Bank, Standard
Chartered and The European Investment Bank.**

The United Nations Environment Programme Finance
Initiative, in a briefing to its members, has stated that:
“there is no foreseeable way in which the financing

of deep-sea mining activities can be viewed as
consistent with the Sustainable Blue Economy Finance
Principles”.**

Microsoft has established a moratorium on using
minerals sourced through deep-seabed mining
until the proper research and scientific studies have
been completed.**

In December 2022, Norway's largest private asset
manager Storebrand announced it would no longer
invest in companies involved in deep-sea mining and
that TMC would be excluded from investment with
immediate effect.**

Credit Suisse is also among the financial service
providers that have excluded financing for the
exploration or extraction of seabed minerals.**

Other companies such as Ford, General Motors,
Daimler, and Tiffany & Co. are members of the
Initiative for Responsible Mining Assurance (IRMA),
and will only source metals from IRMA-certified mines.
IRMA does not allow its system of certification to be
used by deep-sea mining companies.**

Fishing sector associations and bodies are also calling
for a moratorium, including the African Confederation
of Professional Artisanal Fishing Organisations
(CAOPA), the EU’s Long Distance, North-western
Waters and Pelagic Advisory Councils (LDAC, NWWAC
and PELAC)***, and the International Pole and Line
Foundation (INPLF).



Scientists and civil society actors

® To date, more than 700 marine science and policy
experts from over 44 countries have signed a
statement recommending the “transition to the
exploitation of mineral resources be paused until
sufficient and robust scientific information has
been obtained to make informed decisions.”**

® Over 400 civil society organisations from across
the world have joined a DSCC initiative calling for
a moratorium.*®

“We believe it is not worth the risk. We ask all of
you to support that deep-sea mining increases the
vulnerability of the seabed and marine life. How can
we in our right minds say let’s go mining without
knowing what the risks are?”

Surangel Whipps, Jr. President of the Republic of Palau**®

9. ls deep-sea mining needed?

Proponents often cite the need for deep-sea mining

to meet the increasing demand for minerals such as
copper, cobalt, nickel, lithium, silver and rare earth
metals in the context of the clean energy transition and
global emissions reduction commitments. These metals
are used in renewable energy technologies, including
rechargeable batteries for electric vehicles, solar
photovoltaic generators and wind power plants.

9.1. Projected future demand for minerals

According to the International Energy Agency, global
efforts to reach the goals of the Paris Agreement would
mean a quadrupling of mineral requirements for clean
energy technologies by 2040.4° A study conducted by
the University of Leiden predicts that to successfully
implement the goals of the Paris Agreement by 2050,
global production of relevant metals needs to grow
twelvefold.** Meanwhile, the World Bank estimated

in 2017 that electric storage batteries would increase
mineral demand in that sector by 1000% to achieve 2°C
global temperature warming scenarios.*?



https://www.flickr.com/photos/10816734@N03/4841550483

Such projections are, however, highly uncertain. They

are unable to take into account innovations in battery
technologies, which are developing rapidly and will
significantly impact the mix of metals and materials that
will be used, and thus levels of demand, in the coming
years.*”® As a World Bank study notes, with battery
technology rapidly evolving, it is almost impossible to
forecast which technologies will be most used up to 2050.%*
An analysis by RMI concludes that the rapid evolution of
battery technologies has set in motion “a seismic shift in
how we will organize energy systems as early as 2030" -
new battery chemistries are expected to compete with the
prevailing lithium-ion (Li-ion) technology,** such as solid-
state technologies which can be lighter and provide more
range at lower cost.**¢ Battery technologies that require
neither nickel nor cobalt (two of the key targets of deep-sea
mining), such as lithium-iron-phosphate (LFP) batteries,
have seen their market share rise to 18.5% in January 2021
compared to just 1% in January 2020.%” In April 2021,
Chinese electric vehicle giant BYD announced that it
planned to remove cobalt, nickel and manganese from its
vehicle batteries entirely through a shift to LFP.43®

“Solid-state technology, in particular, is poised to
massively disrupt the storage industry by unlocking
new opportunities for cheap, safe, and high performing
batteries, including non-lithium-based chemistries.”

Rocky Mountain Institute*®

Figure 5: Overview of Li-ion battery raw materials

“Uncertainties are particularly high for cobalt: while
today 57% of the global cobalt production is used for
Li-ion batteries...these batteries come in a number
of different sub-types, which have different cobalt
contents with some requiring no cobalt at all. Shifts in
sub-type preferences and chemistries already led to a
declining cobalt demand per battery storage capacity
and it is expected that this trend will continue.”

Manhart and McLennan (2023)4°

According to a recent study commissioned by Greenpeace,
claims made by deep-sea mining proponents that
polymetallic nodules are needed to secure the supply of
raw materials for future lithium-ion battery production
are misleading. Not only do nodules not provide lithium
or graphite, which are the two most supply-critical battery
raw materials, the main raw materials targeted by nodule
mining (cobalt and nickel) are substitutable for less
supply-critical materials (Figure 5). Furthermore, copper
and manganese, the other key targets of nodule mining,
are mainly used in other applications - an increased
demand for Li-ion batteries would have a negligible
impact on global demand for these minerals and would
not require a significant expansion of mining activities,
the study concludes.**
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Source: Manhart, A. & McLennan, A. (2023). The rush for metals in the deep sea. Considerations on deep-sea mining. Study for Greenpeace e.V., Freiburg. February 2023.



Box 7: Impact of price fluctuations on metal use and substitution

Increases in mineral prices can incentivise companies to innovate in the search for
alternatives. A striking example is the case of neodymium magnets which are used in wind
turbines.*? Neodymium is a rare earth mineral which can also be found in manganese
nodules and is another target in the deep-sea mining industry.** It was generally assumed that
neodymium magnets were very difficult to substitute, but after a price peak of neodymium
in 2010, producers found ways to substitute 20-50% of neodymium magnets with other
technologies.*4 Similar experiences have been documented in the electric vehicle industry.
Originally, Tesla used Nickel Cobalt Aluminium Oxide (NCA) cells in its cars. To increase its
profit margins, it introduced the cheaper lithium-iron-phosphate (LEP) battery cell free of
nickel and cobalt. When prices for raw materials soared in early 2022, Tesla responded by
increasing the number of cars manufactured with LFP batteries.*

observed today).”

“It is plausible that increasing cobalt prices will lead to substitution effects towards
other metals such as nickel, manganese, iron and phosphate (which are partly already

Projections often assume continuity of the current linear
model of production and give insufficient consideration
to the role of recycling and recovery of metals when
modelling future demand (see also Section 9.2 below).
Recycling can play a major role in reducing primary
demand for battery metals used in electric vehicles,*”
which can be improved and expanded to metals not
currently recovered, or recovered only at low rates.**
Current recycling rates of high-demand metals such as
silver, lithium, neodymium and dysprosium are less than
1% - an increase in recycling would improve production
rates and reduce incentives to mine new sources of
supply.** Primary demand for metals for solar panels
can also be reduced through improved efficiency of
material use, given the long lifespan of these products.*°
According to the World Bank study cited above, end of life
recycling would reduce the amount of primary copper,
nickel and cobalt used by 2050.4* In November 2021,
Swedish battery manufacturer Northvolt announced that
its recycling program, Revolt, had produced its first ever
lithium-ion battery cell featuring a nickel-manganese-
cobalt cathode produced from metals recovered through
the recycling of battery waste.*?

Manhart and McLennan (2023)4¢

“Between 25-55% of projected demand for [electric
vehicle] batteries over the next two decades could be
offset by optimizing battery metal recovery...[R]ecovery
rates of above 90% are technologically feasible for all
four metals [copper, lithium, nickel and cobalt.].”

Institute for Sustainable Futures?*3

“...insufficient collection and recycling [of mobile
phones] cause annual losses of more than 16,000 tons
of cobalt. This is roughly equivalent to 10% of the
world’s annual cobalt production and more than the
planned full-scale production of [TMC] after 2030.”

Manhart and McLennan (2023)%#



Other studies contradict the assertion - made largely

in isolation by the mining industry itself - that deep-

sea mining is required to meet future demand for
minerals. A report published in 2016 by the Institute of
Sustainable Futures found that, even under the most
ambitious scenario - a transition to a 100% renewable
energy economy on a global basis by 2050 - demand

for the metals required can be met without mining the
deep-sea, but from known terrestrial resources as well as
improved recycling of metals.** According to the report,
cumulative demand for silver and lithium is estimated to
be less than 35% of known terrestrial resources, whilst the
demand for all other metals considered - copper, cobalt,
nickel - represents less than 5% of existing resources. The
authors further note the possibility that new terrestrial
resource discoveries could occur before 2050.#° Indeed,
over the past 25 years, the number of known lithium
reserves increased by a factor of ten, while cobalt, nickel
and copper reserves have more than doubled.*” A study
commissioned by the International Seabed Authority
similarly found that the terrestrial supply of key deep-sea
metals is around 60 years of resources for nickel, 100
years for cobalt and more than 100 years for copper, and
that deep-sea mining could actually increase a metal
surplus for copper and cobalt.*s®

“A transition towards a 100% renewable energy supply
can take place without deep-sea mining. Metal demand
associated with the dominant renewable technologies
evaluated in this report, even assuming very aggressive
growth rates under the most ambitious future energy
scenarios, do not require deep-sea mining activity.”

Institute for Sustainable Futures**

9.2. The way forward - a circular economy

“Deep-sea mining to extract raw materials would
promote the continued exploitation of Earth’s resources,
substantially expand humankind’s “footprint” on the
planet, and potentially undermine efforts to transform
economies by perpetuating unsustainable, single-use
consumption.”

Deep-sea Conservation Coalition*®®

There is an acute risk that deep-sea mining will create a
self-fulfilling prophecy, increasing in intensity in response
to demand and sidelining investment into sustainable
solutions. In countries such as the UK and Germany,

this linear “take, make, waste” economic model, built on
ever-increasing resource extraction to meet our endless
consumption, means we currently require around three
planet Earths to satisfy our resource needs.**

Instead, we must reduce demand for virgin metals and
build a circular economy - extending product life cycles,
introducing the right to repair, and scaling up systems
for reuse and recycling. The circular economy is a model
of production and consumption which seeks to ensure
our economies are designed, our products made, and our
consumption aligned within planetary boundaries. A key
goal is to use extracted materials for as long as possible
and, once a product’s lifetime is over, to recover minerals
and loop them back into new products.*

There is an acute risk that deep-sea mining will create a self-fulfilling prophecy, increasing in
intensity in response to demand and sidelining investment into sustainable solutions.

The Electronics Recycling Centre, -
Edmonton, Canada. Credit: David Dodge, "

The Pembina. (CC BY-NC-SA 2.0) s
-
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A study commissioned by WWF found that the cumulative
demand of lithium, cobalt, nickel, manganese, rare earth
elements, platinum and copper can be reduced by 58%
compared to the scenario laid out by the International
Energy Agency to achieve net-zero emissions by 20504

- if the right decisions towards a circular economy, and in
recycling and technology are made.*%

Increasing recycling rates for minerals will require
improvements in recovery rates of certain elements such
as lithium (currently around 1%), cobalt (32-74%), nickel
(57%) and manganese (53%). For lithium, a recovery rate
of 80% is possible based on best available technology,
while for cobalt, nickel and manganese, potential
recovery rates are 90-95%.°* Investments in recycling
infrastructure are also required to increase the amount of
materials collected (currently only 5% of batteries and 5%
of fuel cells are being sent for recycling).**°

Regulation can set mandatory targets for battery
recycling, the recovery of materials and extended
producer responsibility, and establish end-of-life
requirements, including collection targets and
obligations. An example is the provisional agreement
on the EU Battery Regulation, which aims to promote

a circular economy by regulating batteries throughout
their lifecycle.*” The agreement, amongst other things:
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A study commissioned by WWF found that
the cumulative demand of lithium, cobalt,
nickel, manganese, rare earth elements,
platinum and copper can be reduced by

58 % compared to the scenario laid out
by the International Energy Agency to
achieve net-zero emissions by 2050 -

if the right decisions towards a circular
economy, and in recycling and technology
are made.

Circular Economy. Credit: RecondOil (CC BY 2.0)

® Sets out targets for producers to collect waste portable
batteries (63% by the end of 2027 and 73% by the
end of 2030) and waste batteries for light means of
transport (51% by the end of 2028 and 61% by the end
of 2031)

® Sets the target for lithium recovery from waste
batteries to 50% by 2027 and 80% in 2031

® Provides for mandatory minimum levels of recycled
content for industrial, SLI batteries*®® and EV batteries.
These are initially set at 16% for cobalt, 85% for lead,
6% for lithium and 6% for nickel.*®®

Urban mining and landfill mining can make a critical
contribution to a circular economy. Urban mining
describes the process of recovering materials from
products, buildings, waste and other infrastructure,
while landfill mining involves the recovery of materials
from active and inactive landfills, of which an estimated
500,000 exist only within the EU.#° The German
Environment Agency has pointed out the potential of
urban mining, highlighting the enormous stocks of
minerals contained in existing items and structures that
can easily exceed a country’s available natural deposits.**
Recovering metals from e-waste - one of the fastest
growing global waste streams (see Box 8) - has significant
potential to reduce demand for virgin-mined metals, and
may be more profitable than virgin mining.+>


https://recondoil.com/knowledge-hub

Box 8: Electronic waste - a precious resource

e e AN

Electronic waste at Agbogbloshie, Ghana.
Credit: Muntaka Chasant (CC BY-SA 4.0)

Extending product life cycles can further reduce the use
of raw materials. This may be achieved through providing
consumers with the information they require to repair
their devices, or by incentivising corporations to renounce
planned obsolescence and to offer ‘lease’ or ‘pay-per-use’
options.** Investing in lifestyle change and public shared
infrastructure, such as public transport systems and
cycling infrastructure, can further reduce the need for
individual consumption of products such as electric cars
that require minerals to power them.*?
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® In 2012, more than 60% of fully functioning television sets were replaced by German
citizens for a newer device.*

® Today, 83 million mobile phones in the United Kingdom are shelved, another 45 million
in Spain.**

® There are currently around 128 million tonnes of electronic equipment in the EU, Norway
and Switzerland, or in other words, 244 kg per person;*> and an additional 20 kg per capita
are put on the market each year.*”*

® According to the European Environment Agency, “slightly less than half of waste electrical
and electronic equipment enters official treatment,”#” and an EU-funded consortium found
that almost no critical raw materials are recovered in the EU, because it is not deemed as
commercially viable.*®

® In 2019, the raw materials contained in the EU’s e-waste were worth US$ 12.9 billion.”

[}

The United Nations estimates that by 2030, global e-waste will reach a record high of
74.7 million tonnes*°.

“Rather than investing substantial public and private
funding on technologies to extract metals from the
deep ocean, we should be investing in developing
sharing and circular economies and lifestyle change -
innovating technology and systems that reduce the use
of raw materials.”

Deep-sea Conservation Coalition*3


https://commons.wikimedia.org/w/index.php?curid=75834080

Cold-water corals off Ireland in 750
metres of water. © MARUM - Center
for Marine Environmental Sciences,
University of Bremen (CC-BY 4.0)

Governments must take steps to facilitate adoption of
the circular economy ethos by countering greenwashing,
ensuring reliable consumer information and promoting
the ‘right to repair’. Crucially, governments must take
the lead to urgently establish pre-competitive, whole-of-
government legislative frameworks that transform the
carbon-based economies of today into circular models.

While the focus should be on transitioning from linear
modes of production to a circular economy, we will still be
dependent to some extent on primary extraction to enable
the clean energy transition - especially in the interim,
before recycled metals become readily available.*
Priority, however, should be given to improving the yield
of existing mining operations: the metal ore mining
industry, for instance, discards 82% of exploited material
as tailings and process slag, which still contains ore and
other ‘by-products’ such as copper and nickel.*s

Deep-sea mining proponents have repeatedly pointed
out the social advantages over terrestrial mining:
“[d]eep-ocean marine operations will not impact
indigenous or native human populations, an increasing
concern with land-based mine sites”.**¢ Terrestrial mining
indeed has negative environmental and social impacts

- including pollution, heavy metal contamination of
water and soils, adverse health effects for workers and
neighbouring communities*” - while being implicated in
human rights abuses such as child labour.**

However, expanding mining activities into deep-

sea areas of unparalleled fragility, vulnerability

and biodiversity, where risks are high and impacts
likely irreversible, simply cannot not be the solution.
Rather, the emphasis should be placed on promoting
energy efficiency and circular models of production and
consumption, and any expansion or intensification of
terrestrial mining must be carefully considered and take
place within significantly improved and fully enforced
environmental, social and governance (ESG) frameworks.
These must ensure human rights are respected throughout
the lifetime of the mining operation, that waste is
responsibly managed and that impacts on biodiversity
and the environment are limited.*® Emphasis must

also be placed on responsible sourcing through verified
certification schemes*° and legal requirements for robust
supply chain due diligence,** and the wider use of low-
impact methods promoted.
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10. Conclusions and
‘ recommendations

,

The intact natural environment - the ocean especially -
is our greatest ally in the fight against biodiversity loss
and the climate crisis. Yet just as the world stands on
the edge of climate breakdown, humanity is on the
threshold of introducing a new destructive industry:
deep-sea mining. With the potential to become the
largest mining operation in history, this disruptive
practice threatens thousands of square kilometres of the
last pristine wilderness on earth.

Little do we know about the deep sea, but all scientific
observations gathered so far indicate that it is crucial for
the health of our planet. The deep sea hosts a myriad of
living organisms essential to maintaining our global food
supply, supporting rich biodiversity, and locking away CO2
for millennia.

Mining this vital part of our ocean could be
catastrophic, with potentially global and irreversible
implications. Deep-sea mining risks disrupting the global
carbon cycle, threatens fisheries and food security, and
would lead to extensive and irreparable biodiversity loss
with devastating consequences for both people and planet.
The promise of exploitation for the benefit of humankind
will not be fulfilled. Instead, similar to the fossil fuel sector,
profits will be shared among a handful of powerful actors,
with the heaviest burdens falling on developing states,
vulnerable communities and future generations.

Critical gaps in our understanding of the deep sea
prevent fully informed, science-based decision-
making. Against this background, an ever-
increasing number of scientists, non-governmental
organisations, businesses, policymakers, states and
state-like entities stand up and strongly oppose deep-
sea mining.

Despite calls for precaution, the rush to develop a
Mining Code with a view to allowing deep-sea mining
continues, negotiated within a deeply flawed institution.
The International Seabed Authority (ISA) has shown
itself unfit for purpose, with troubling displays of
conflict of interest and a significant lack of transparency
and democratic decision-making, centred around just

41 ‘experts’ whose recommendations can overrule the
votes of democratically elected governments.


https://www.marum.de/en/Discover/Deep-Sea.html

To make matters worse, the triggering of the Two-Year Only national negotiators can save the deep ocean

Rule has placed additional pressure on the ISA and now. The world’s message to them is clear - listen to
international community to complete a Mining Code the growing tide of voices calling for a stop to deep-
within just 24 months. sea mining before it begins.

In order to achieve zero carbon emissions, we need to
scale up efforts towards the green energy transition.

But to open up the deep sea to excessive and devastating
commercial mining cannot be the solution; nor can

it be presented as the only viable way forward. On the
contrary, deep-sea mining threatens to accelerate the
catastrophe we are facing today and serves only to line
the pockets of mining companies.

“This is a golden opportunity to stop the
devastation before it even begins - one
we cannot afford to miss.”

Steve Trent, CEO and Founder of EJF

Octocorallia: Alcyonacea, mushroom coral. Submarine Ring of Fire 2002, NOAA/OER (CC BY-SA 2.0).
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https://www.flickr.com/photos/oceanexplorergov/

EJF urges the international community to stop the rush towards any deep-sea mining activity
and the international legal framework that is to govern it - the Deep Sea Mining Code.

. Stop Deep Sea Mining.

All efforts should be made by the international
community, in particular governments and
corporations, to prevent mining operations in the deep
sea. The depths of the ocean contain some of the most
biodiverse, undisturbed, and vulnerable ecosystems
on the planet. All scientific evidence gathered so far
indicates that the consequences will be devastating for
the deep-sea ecosystem, with immense risks for the
health of the ocean as a whole and the benefits it can
provide for people. Moreover, the climate emergency
requires a critical examination of the potential impacts
of deep-sea mining activities on the carbon cycle.

. Scale up investment in deep-sea research with
a view to protecting our ocean and climate.

Critical gaps in our understanding of the deep sea
prevent fully informed, science-based decision-
making. The international community should
support and promote scientific research on the
deep-sea environment, with a view to improving our
understanding of its functioning, its rich biodiversity
and the ecosystem services it provides, including its
role in the carbon cycle.

. Invest in and implement circular economy
solutions.

Both governments and industry must stop following
the “take, make, waste” economic model, and
transition urgently to a circular economy. This should
include promoting and implementing large-scale
electronics reuse and recycling programmes and

the extension of product life cycles, and investing in
energy efficiency and public shared transport systems
to reduce the need for resource-intensive energy
infrastructure. Investment should be upscaled into
technological innovation, such as the development of
less resource-intensive batteries to support the clean
energy transition. The introduction of mandatory
obligations for battery recycling and collection, end-
of-life requirements, targets for the recovery of metals
and extended producer responsibility will further
reduce demand for virgin metals and align our needs
with planetary boundaries.
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4. Reform of the International Seabed

Authority (ISA).

There is an urgent need to improve transparency

and accountability of decision-making at the ISA

- including through access to information and
opportunities for meaningful public participation in
deliberations of the Legal and Technical Commission
(LTC) - and to address potential conflicts of interest
through an independent periodic review process. In
the absence of a Scientific Committee and in light

of the ISA’s clear mandate to protect the marine
environment, the composition of the LTC should be
reformed to significantly increase expertise in marine
biology and conservation. While these reforms can
be implemented immediately and will help to address
major shortcomings in governance observed to date,
there is a need for a broader overhaul of ISA structures
and procedures, including the criteria for electing
members to the ISA Council and the procedure for
approving applications for exploration/exploitation.
Until credible, transparent and independent
governance structures for managing the deep-sea
commons are in place, no democratic legitimate
decisions about deep-sea mining can be made in the
interests of all humankind.

. Ensure the protection of deep-sea biodiversity.

In line with Target 3 of the Kunming-Montreal
Global Biodiversity Framework, governments must
designate at least 30% of the ocean - including
national and coastal waters and the high seas - as
ecologically representative, fully or highly protected
marine areas (MPAs) by 2030, and provide the
resources necessary to ensure they are monitored
and fully enforced. Critical in achieving this, is the
need to rapidly establish a comprehensive system of
MPAs in areas beyond national jurisdiction with high
standards of protection for marine biodiversity and
ecosystems, in the framework of the recently agreed
High Seas Treaty.




References

1 Danovaro, R., Company, J. B., Corinaldesi, C., D'Onghia,

G., Galil, B., Gambi, C., Gooday, A. J., Lampadariou, N., Luna,

G. M., Morigi, C., Olu, K., Polymenakou, P., Ramirez-Llodra,

E., Sabbatini, A., Sard4, E, Sibuet, M., & Tselepides, A. (2010).
Deep-Sea Biodiversity in the Mediterranean Sea: The Known,
the Unknown, and the Unknowable. PLOS ONE, 5(8), e11832.
https://doi.org/10.1371/JOURNAL.PONE.0011832

2 Snelgrove, P. V.R. & Smith, C. R. (2002). A Riot of Species in
an Environmental Calm: The Paradox of the Species-Rich Deep-
Sea Floor. In: Gibson, R. N. et al. (eds.). Oceanography and Marine
Biology: An Annual Review, vol. 40, Taylor & Francis, London, pp.
311-342.

3 Hylton, W. S. (2020). ‘History's Largest Mining Operation

Is About to Begin: It's Underwater — and the Consequences
Are Unimaginable’, The Atlantic, https://www.theatlantic.
com/magazine/archive/2020/01/20000-feet-under-the-
sea/603040/

4 Amon,D.]., Gollner, S., Morato, T., Smith, C. R., Chen,

C., Christiansen, S. et al. (2022). Assessment of Scientific

Gaps Related to the Effective Environmental Management of
Deep-Seabed Mining. Marine Policy, 138, 105006, https://doi.
0rg/10.1016 /j.marpol.2022.105006.

5 Danovaro, R., Company, J. B., Corinaldesi, C., D'Onghia,

G., Galil, B., Gambi, C. et al. (2010). Deep-Sea Biodiversity in
the Mediterranean Sea: The Known, the Unknown, and the
Unknowable. PLOS One, 5, e11832, https://doi.org/10.1371/
journal.pone.0011832.

6 Sinniger, F, Pawlowski, ., Harii, S., Gooday, A. J., Yamamoto,
H., Chevaldonné, P. et al. (2016). Worldwide Analysis of
Sedimentary DNA Reveals Major Gaps in Taxonomic Knowledge
of Deep-Sea Benthos. Frontiers in Marine Science, 3, 92, https://
doi.org/10.3389/fmars.2016.00092.

7 IUCN (2004). Gianni, M., High Seas Bottom Trawl Fisheries
and their Impacts on the Biodiversity of Vulnerable Deep-Sea
Ecosystems: Options for International Action, https://portals.iucn.
org/library/node/8532.

8 Ramirez-Llodra, E., Brandt, A., Danovaro, R., De Mol, B.,
Escobar, E., German, C. R. et al. (2010). Deep, Diverse and
Definitely Different: Unique Attributes of the World's Largest
Ecosystem. Biogeosciences, 7, 2851-2899, https://doi.org/10.5194/
bg-7-2851-2010.

9 Deep Sea Conservation Coalition (undated). ‘About the Deep
Sea, accessed 21.11.2022, https://www.savethehighseas.org/
about-the-deep-sea/.

10 Deep Sea Mining Alliance (undated). ‘Technology
development and knowledge transfer for a secure supply of raw
materials’, accessed 21.11.2022, https://www.deepsea-mining-
alliance.com/en-gb/home; The Metals Company, (undated),
‘Can’t we just reduce our consumption and simply recycle,
instead of mining more metal?’, accessed 05.12.2022, https://
metals.co/frequently-asked-questions/;

11 Snelgrove, P. V. R. & Smith, C. R. (2002). A Riot of Species
in an Environmental Calm: The Paradox of the Species-Rich
Deep-Sea Floor. In: Gibson, R. N., Barnes, M. & Atkinson, R. J.
A. (eds.). Oceanography and Marine Biology: An Annual Review,
Taylor & Francis, London311-342.

12 Blazewicz, M., J6zwiak, P, Menot, L. & Pabis, K. (2019).
High Species Richness and Unique Composition of the
Tanaidacean Communities Associated with Five Areas in the
Pacific Polymetallic Nodule Fields. Progress in Oceanography,
176, 102141, https://doi.org/10.1016 /j.pocean.2019.102141;
Washburn, T. W,, Menot, L., Bonifacio, P, Pape, E., Blazewicz,
M., Bribiesca-Contreras, G. et al. (2021). Patterns of Macrofaunal
Biodiversity across the Clarion-Clipperton Zone: An Area
Targeted for Seabed Mining. Frontiers in Marine Science, 8,
626571, https://doi.org/10.3389/fmars.2021.626571; Amon, D. J.,
Ziegler, A. E, Dahlgren, T. G., Glover, A. G., Goineau, A., Gooday,
A.]J. etal. (2016). Insights into the Abundance and Diversity

of Abyssal Megafauna in a Polymetallic-Nodule Region in the
Eastern Clarion-Clipperton Zone. Scientific Reports, 6, 30492,
https://doi.org/10.1038/srep30492.

13 Amon, D.]., Gollner, S., Morato, T., Smith, C. R., Chen,

C., Christiansen, S. et al. (2022). Assessment of Scientific

Gaps Related to the Effective Environmental Management of
Deep-Seabed Mining. Marine Policy, 138, 105006, https://doi.
0rg/10.1016 /j.marpol.2022.105006.

14 Nielsen, J., Hedeholm, R. B., Heinemeier, J., Bushnell, P. G.,
Christiansen, J. S., Olsen, J. et al. (2016). Eye Lens Radiocarbon
Reveals Centuries of Longevity in the Greenland Shark
(Somniosus microcephalus). Science, 353, 702-704, https://doi.
org/10.1126 /science.aaf1703.

15 Roark, E. B., Guilderson, T. P., Dunbar, R. B., Fallon, S. J. &
Mucciarone, D. A. (2009). Extreme Longevity in Proteinaceous
Deep-Sea Corals. Proceedings of the National Academy of Sciences,
106, 5204-5208, https://doi.org/10.1073/pnas.0810875106.

16 Jochum, K. P, Wang, X., Vennemann, T. W,, Sinha, B. &
Miiller, W. E. G. (2012) Siliceous Deep-Sea Sponge Monorhaphis
chuni: A Potential Paleoclimate Archive in Ancient Animals.
Chemical Geology, 300-301, 143-151, https://doi.org/10.1016 /j.
chemgeo0.2012.01.009.

17 Haddock, S. H. D., Moline, M. A. & Case, J. E. (2009).
Bioluminescence in the Sea. Annual Review of Marine

Science, 2, 443-493, https://doi.org/10.1146 /annurev-
marine-120308-081028.

18 Davis, M. P, Holcroft, N. L., Wiley, E. O., Sparks, J. S. & Leo
Smith, W. (2014). Species-Specific Bioluminescence Facilitates
Speciation in the Deep Sea. Marine Biology, 161, 1139-1148,
https://doi.org/10.1007/s00227-014-2406-X.

19 Musilova, Z., Cortesi, F.,, Matschiner, M., Davies, W.1. L.,
Patel, J. S., Stieb, S. M. et al. (2019). Vision Using Multiple
Distinct Rod Opsins in Deep-Sea Fishes. Science, 364, 588-592,
https://doi.org/10.1126 /science.aav4632.

20 Kim, B.-M., Amores, A.,Kang, S., Ahn, D.-H., Kim, J.-H.,
Kim, L-C. et al. (2019). Antarctic Blackfin Icefish Genome

Reveals Adaptations to Extreme Environments. Nature Ecology &
Evolution, 3, 469-478, https://doi.org/10.1038 /s41559-019-0812-7.
21 Gage, J. D. (2003). Food Inputs, Utilization, Carbon Flow and
Energetics. In: Tyler, P. A. (ed.). Ecosystems of the Deep Oceans,
Elsevier, Amsterdam, 313-380.

22 Hanz, U, Riekenberg, P, de Kluijver, A., van der Meer, M.,
Middelburg, J. J., de Goeij, J. M. et al. (2022). The Important
Role of Sponges in Carbon and Nitrogen Cycling in a Deep-Sea
Biological Hotspot. Functional Ecology, 36, 2188-2199, https://
doi.org/10.1111/1365-2435.14117.

23 Jannasch, H. W. (1985). Review Lecture - The
Chemosynthetic Support of Life and the Microbial Diversity at
Deep-Sea Hydrothermal Vents. Proceedings of the Royal Society
B: Biological Sciences, 225, 277-297, https://doi.org/10.1098/
1spb.1985.0062; Dubilier, N., Bergin, C., & Lott, C. (2008).
Symbiotic Diversity in Marine Animals: The Art of Harnessing
Chemosynthesis. Nature Reviews Microbiology, 6, 725-740,
https://doi.org/10.1038 /nrmicro1992.

24 Dubilier, N., Bergin, C., & Lott, C. (2008). Symbiotic
Diversity in Marine Animals: The Art of Harnessing
Chemosynthesis. Nature Reviews Microbiology, 6, 725-740,
https://doi.org/10.1038 /nrmicro1992.

25 Orcutt, B. N., Bradley, J. A., Brazelton, W. ., Estes, E. R.,
Goordial, J. M., Huber, J. A. et al. (2020). Impacts of Deep-Sea
Mining on Microbial Ecosystem Services. Limnology and
Oceanography, 65, 1489-1510, https://doi.org/10.1002/In0.11403.
26 Morato, T., Hoyle, S. D., Allain, V. & Nicol, S. ]. (2010).
Seamounts Are Hotspots of Pelagic Biodiversity in the Open
Ocean. Proceedings of the National Academy of Sciences, 107,
9707-9711, https://doi.org/10.1073/pnas.0910290107; Clark,
M. R., Rowden, A. A., Schlacher, T., Williams, A., Consalvey,

M., Stocks, K. I et al. (2009). The Ecology of Seamounts:
Structure, Function, and Human Impacts. Annual Review of
Marine Science, 2, 253-278, https://doi.org/10.1146 /annurev-
marine-120308-081109.

27 See generally Pitcher, T. J., Morato, T., Hart, P. J. B., Clark, M.
R.,Haggan, N. & Santos, R. S. (eds.) (2007). Seamounts: Ecology,
Fisheries & Conservation, Blackwell, Oxford, at 202-206 and
230-251.

28 Garrigue, C., Clapham, P. ], Geyer, Y., Kennedy, A. S. &
Zerbini, A. N. (2015). Satellite Tracking Reveals Novel Migratory
Patterns and the Importance of Seamounts for Endangered
South Pacific Humpback Whales. Royal Society Open Science, 2,
150489, https://doi.org/10.1098 /rs0s.150489.

29 Thistle, D. (2003). The Deep-Sea Floor: An Overview.

In: Tyler, P. A. (ed.). Ecosystems of the Deep Oceans, Elsevier,
Amsterdam, 5-37.

30 Shirayama, Y. (1998). Biodiversity and Biological Impact

of Ocean Disposal of Carbon Dioxide. Waste Management, 17,
381-384, https://doi.org/10.1016/S0956-053X(97)10040-X.

31 Purser, A., Marcon, Y., Hoving, H.-J. T., Vecchione, M.,
Piatkowski, U., Eason, D. et al. (2016). Association of Deep-Sea
Incirrate Octopods with Manganese Crusts and Nodule Fields
in the Pacific Ocean. Current Biology, 26, R1268-R1269, https://
doi.org/10.1016/j.cub.2016.10.052; GEOMAR (undated).
‘Manganese nodules as breeding ground for deep-sea
octopuses’, accessed 08.02.2023, https://www.geomar.de/en/
news/article/manganese-nodules-as-breeding-ground-for-
deep-sea-octopuses.

32 Amon,D.]., Gollner, S., Morato, T., Smith, C. R., Chen,

C., Christiansen, S. et al. (2022). Assessment of Scientific

Gaps Related to the Effective Environmental Management of
Deep-Seabed Mining. Marine Policy, 138, 105006, https://doi.
0rg/10.1016 /j.marpol.2022.105006.

33 Hein, J. R. & Koschinsky, A. (2014). Deep-Ocean
Ferromanganese Crusts and Nodules. In: Holland, H. D. &
Turekian, K. K. (eds.). Geochemistry of Mineral Deposits, Elsevier,
Amsterdam, 273-291. https://doi.org/10.1016/B978-0-08-
095975-7.01111-6.

34 Thiel, H. (1992). Deep-Sea Environmental Disturbance

and Recovery Potential. Internationale Revue der gesamten
Hydrobiologie und Hydrographie, 77, 331339, https://doi.
0rg/10.1002/iroh.19920770213; Levin, L. A., Mengerink, K.,
Gjerde, K. M., Rowden, A. A., Van Dover, C. L., Clark, M. R. et al.
(2016). Defining “Serious Harm” to the Marine Environment in
the Context of Deep-Seabed Mining. Marine Policy, 74, 245-259,
https://doi.org/10.1016 /j.marpol.2016.09.032; Kaiser, S., Smith,
C.R. & Arbizu, P. M. (2017). Editorial: Biodiversity of the Clarion
Clipperton Fracture Zone. Marine Biodiversity, 47, 259-264,
https://doi.org/10.1007/512526-017-0733-0.

35 Young, C. M. (2003). Reproduction, Development and Life-
History Traits. In: Tyler, P. A. (ed.). Ecosystems of the Deep Oceans,
Elsevier, Amsterdam, 381-426; Drazen, J. C. & Haedrich, R. L.
(2012). A Continuum of Life Histories in Deep-Sea Demersal
Fishes. Deep Sea Research Part I: Oceanographic Research Papers,
61, 34-42, https://doi.org/10.1016 /j.dsr.2011.11.002.

36 Clark, M. R., Althaus, F, Schlacher, T. A., Williams, A.,
Bowden, D. A. & Rowden, A. A. (2016). The Impacts of Deep-Sea
Fisheries on Benthic Communities: A Review. ICES Journal of
Marine Science, 73, i51-169, https://doi.org/10.1093 /icesjms /fsv123
37 IPCC (2021). Masson-Delmotte, V., Zhai, P, Pirani, A.,
Connors, S. L., Péan, C., Berger, S. et al. (eds.), Climate Change
2021: The Physical Science Basis, Contribution of Working Group I
to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change, Cambridge University Press, Cambridge, https://
www.ipcc.ch/report/ar6 /wg1/, at 700.

38 Calculated from Friedlingstein, P., O'Sullivan, M., Jones,

M. W,, Andrew, R. M., Gregor, L., Hauck, . et al. (2022). Global
Carbon Budget 2022. Earth System Science Data, 14, 4811-4900,
https://doi.org/10.5194 /essd-14-4811-2022.

39 Friedlingstein, P., O'Sullivan, M., Jones, M. W,, Andrew, R.
M., Gregor, L., Hauck, J. et al. (2022). Global Carbon Budget
2022. Earth System Science Data, 14, 4811-4900, https://doi.
0rg/10.5194 /essd-14-4811-2022.

56

40 Atwood, T. B., Witt, A., Mayorga, J., Hammill, E. & Sala, E.
(2020). Global Patterns in Marine Sediment Carbon Stocks.
Frontiers in Marine Science, 7,165, https://doi.org/10.3389/
fmars.2020.00165.

41 DeVries, T. (2022). The Ocean Carbon Cycle. Annual Review of
Environment and Resources, 47, 317-341, https://doi.org/10.1146/
annurev-environ-120920-111307.

42 Chami, R., Cosimano, T., Fullenkamp, C. & Oztosunet,

S. (2019). Nature's Solution to Climate Change: A Strategy

to Protect Whales Can Limit Greenhouse Gases and Global
Warming. Finance and Development, 56, 34-38; using data

from Pershing, A., Christensen, L., Record, N., Sherwood, G. &
Stetson, P. (2010). The Impact of Whaling on the Ocean Carbon
Cycle: Why Bigger Was Better. PLOS One, 5,1-9.

43 Jeong, K., Kang, J. & Chough, S. (1994). Sedimentary
Processes and Manganese Nodule Formation in the Korea Deep
Ocean Study (KODOS) Area, Western Part of Clarion-Clipperton
Fracture Zones, Northeast Equatorial Pacific. Marine Geology,
122, 125-150, https://doi.org/10.1016 /0025-3227(94)90208-9.
44 Estes, E. R., Pockalny, R., D'Hondt, S., Inagaki, F., Morono,
Y., Murray, R. W. et al. (2019). Persistent Organic Matter in Oxic
Subseafloor Sediment. Nature Geoscience, 12,126-131, https://
doi.org/10.1038/s41561-018-0291-5.

45 IPCC (2021). Masson-Delmotte, V., Zhai, P,, Pirani, A.,
Connors, S. L., Péan, C., Berger, S. et al. (eds.), Climate Change
2021: The Physical Science Basis, Contribution of Working Group I
to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change, Cambridge University Press, Cambridge, https://
www.ipcc.ch/report/aré /wgi/, at 700.

46 Sweetman, A. K., Smith, C. R., Shulse, C. N., Maillot, B.,
Lindh, M., Church, M. J. et al. (2019). Key Role of Bacteria in the
Short-Term Cycling of Carbon at the Abyssal Seafloor in a Low
Particulate Organic Carbon Flux Region of the Eastern Pacific
Ocean. Limnology and Oceanography, 64, 694-713, https://doi.
0rg/10.1002/In0.11069.

47 Stark, A. (2019). ‘Researchers Examine Impact of Deep Sea
Mining', Lab Worldwide, accessed 03.01.2023, https://www.
lab-worldwide.com/researchers-examine-impact-of-deep-sea-
mining-a-891694/.

48 Pew Trusts (2017). ‘The Clarion-Clipperton Zone: Valuable
minerals and many unusual species can be found on the eastern
Pacific Ocean seafloor’, accessed 18.03.2021, https://www.
pewtrusts.org/en/research-and-analysis/fact-sheets/2017/12/
the-clarion-clipperton-zone.

49 ISA (undated). ‘Exploration Contracts’, accessed 21.11.2022,
https://www.isa.org.jm /exploration-contracts/polymetallic-
nodules.

50 Nauru Ocean Resources Inc. (2021). Collector Test Study,
Environmental Impact Assessment: Testing of polymetallic nodule
collector system components in the NORI-D contract area, Clarion-
Clipperton Zone, Pacific Ocean, https://static1.squarespace.
com/static/611bf5e1fae42046801656¢0/t/6152820¢295¢1543
£f79796¢/1632797221691/NORI-D+COLLECTOR+TEST+EIS_
FINAL_ABBREVIATED_RE.pdf, at 3-10-3-14; The Metals
Company (undated). Promotion video on the company’s website
homepage, accessed 13.01.2023, https://metals.co/.

51 Coffey Natural Systems (2008). Nautilus Minerals Niugini
Limited, Solwara 1 Project Environmental Impact Statement
(executive summary), doc. CR 7008_9_v4, https://dsmobserver.
com/wp-content/uploads/2017/05/Environmental-Impact-
Statement-Executive-Summary-English-1.pdf, at 6-9.

52 Japan Oil, Gas & Metals National Corporation (2020).
‘JOGMEC Conducts World's First Successful Excavation

of Cobalt-Rich Seabed in the Deep Ocean’, accessed

08.02.2023, https://www.jogmec.go.jp /english/news /release/
news_o1l_000033.html.

53 GEOMAR (undated). ‘Manganese Nodules - Rich Mineral
Fields on the Seabed, accessed 21.11.2022,
https://www.geomar.de/en/discover/marine-resources/
manganese-nodules.

54 GEOMAR (undated). ‘Factsheet Manganese Nodules. Rich
Mineral Fields on the Seabed’, accessed 21.11.2022, https://www.
geomar.de/fileadmin/content/entdecken/rohstoffe_ozean/
manganknollen/factsheet_manganknollen_en.pdf.

55 Hein, J. R., Mizell, K., Koschinsky, A. & Conrad, T. A. (2013).
Deep-Ocean Mineral Deposits as a Source of Critical Metals for
High- and Green-Technology Applications: Comparison with
Land-Based Resources. Ore Geology Reviews, 51, 1-14, https://doi.
0rg/10.1016 /j.oregeorev.2012.12.001.

56 Orcutt, B. N., Bradley, J. A., Brazelton, W. J., Estes, E.R.,
Goordial, . M., Huber, J. A. etal. (2020). Impacts of Deep-Sea
Mining on Microbial Ecosystem Services. Limnology and
Oceanography, 65,1489-1510, https://doi.org/10.1002/Ino.11403.
57 ISA (2010). ‘A Geological Module of Polymetallic Nodule
Deposits in the Clarion Clipperton Fracture Zone', accessed
05.12.2022, https://isa.org.jm /files /files /[documents/tstudy6.pdf.
58 ISA Secretary-General (2022). Annual Report 2022: Ensuring
the sustainable management and stewardship of the deep seabed
and its resources for the benefit of humankind, https://www.isa.org.
jm/secretary-general-annual-report-2022, at 75.

59 https://allseas.com/news/trial-run-concludes-with-record-
haul/.

60 Amon, D. J., Gollner, S., Morato, T., Smith, C. R., Chen,

C., Christiansen, S. et al. (2022). Assessment of Scientific

Gaps Related to the Effective Environmental Management of
Deep-Seabed Mining. Marine Policy, 138, 105006, https://doi.
0rg/10.1016 /j.marpol.2022.105006.

61 Agreement relating to the implementation of Part XI of

the United Nations Convention on the Law of the Sea of 10
December 1982 (Implementation Agreement), 28 July 1994,
entered into force 28 July 1996, 1836 UNTS 41.

62 United Nations Convention on the Law of the Sea (UNCLOS),
10 December 1982, entered into force 16 November 1994, 1833
UNTS 396, Article 150(i).


https://doi.org/10.1371/JOURNAL.PONE.0011832
https://www.theatlantic.com/magazine/archive/2020/01/20000-feet-under-the-sea/603040/
https://www.theatlantic.com/magazine/archive/2020/01/20000-feet-under-the-sea/603040/
https://www.theatlantic.com/magazine/archive/2020/01/20000-feet-under-the-sea/603040/
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1371/journal.pone.0011832
https://doi.org/10.1371/journal.pone.0011832
https://doi.org/10.3389/fmars.2016.00092
https://doi.org/10.3389/fmars.2016.00092
https://portals.iucn.org/library/node/8532
https://portals.iucn.org/library/node/8532
https://doi.org/10.5194/bg-7-2851-2010
https://doi.org/10.5194/bg-7-2851-2010
https://www.savethehighseas.org/about-the-deep-sea/
https://www.savethehighseas.org/about-the-deep-sea/
https://www.deepsea-mining-alliance.com/en-gb/home
https://www.deepsea-mining-alliance.com/en-gb/home
https://metals.co/frequently-asked-questions/
https://metals.co/frequently-asked-questions/
https://doi.org/10.1016/j.pocean.2019.102141
https://doi.org/10.3389/fmars.2021.626571
https://doi.org/10.1038/srep30492
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1126/science.aaf1703
https://doi.org/10.1126/science.aaf1703
https://doi.org/10.1073/pnas.0810875106
https://doi.org/10.1016/j.chemgeo.2012.01.009
https://doi.org/10.1016/j.chemgeo.2012.01.009
https://doi.org/10.1146/annurev-marine-120308-081028
https://doi.org/10.1146/annurev-marine-120308-081028
https://doi.org/10.1007/s00227-014-2406-x
https://doi.org/10.1126/science.aav4632
https://doi.org/10.1038/s41559-019-0812-7
https://doi.org/10.1111/1365-2435.14117
https://doi.org/10.1111/1365-2435.14117
https://doi.org/10.1098/rspb.1985.0062
https://doi.org/10.1098/rspb.1985.0062
https://doi.org/10.1038/nrmicro1992
https://doi.org/10.1038/nrmicro1992
https://doi.org/10.1002/lno.11403
https://doi.org/10.1073/pnas.0910290107
https://doi.org/10.1146/annurev-marine-120308-081109
https://doi.org/10.1146/annurev-marine-120308-081109
https://doi.org/10.1098/rsos.150489
https://doi.org/10.1016/S0956-053X(97)10040-X
https://doi.org/10.1016/j.cub.2016.10.052
https://doi.org/10.1016/j.cub.2016.10.052
https://www.geomar.de/en/news/article/manganese-nodules-as-breeding-ground-for-deep-sea-octopuses
https://www.geomar.de/en/news/article/manganese-nodules-as-breeding-ground-for-deep-sea-octopuses
https://www.geomar.de/en/news/article/manganese-nodules-as-breeding-ground-for-deep-sea-octopuses
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1016/B978-0-08-095975-7.01111-6
https://doi.org/10.1016/B978-0-08-095975-7.01111-6
https://doi.org/10.1002/iroh.19920770213
https://doi.org/10.1002/iroh.19920770213
https://doi.org/10.1016/j.marpol.2016.09.032
https://doi.org/10.1007/s12526-017-0733-0
https://doi.org/10.1016/j.dsr.2011.11.002
https://doi.org/10.1093/icesjms/fsv123
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://doi.org/10.5194/essd-12-3269-2020
https://doi.org/10.5194/essd-12-3269-2020
https://doi.org/10.5194/essd-12-3269-2020
https://doi.org/10.3389/fmars.2020.00165
https://doi.org/10.3389/fmars.2020.00165
https://doi.org/10.1146/annurev-environ-120920-111307
https://doi.org/10.1146/annurev-environ-120920-111307
https://doi.org/10.1016/0025-3227(94)90208-9
https://doi.org/10.1038/s41561-018-0291-5
https://doi.org/10.1038/s41561-018-0291-5
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://doi.org/10.1002/lno.11069
https://doi.org/10.1002/lno.11069
https://www.lab-worldwide.com/researchers-examine-impact-of-deep-sea-mining-a-891694/
https://www.lab-worldwide.com/researchers-examine-impact-of-deep-sea-mining-a-891694/
https://www.lab-worldwide.com/researchers-examine-impact-of-deep-sea-mining-a-891694/
https://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2017/12/the-clarion-clipperton-zone
https://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2017/12/the-clarion-clipperton-zone
https://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2017/12/the-clarion-clipperton-zone
https://www.isa.org.jm/exploration-contracts/polymetallic-nodules
https://www.isa.org.jm/exploration-contracts/polymetallic-nodules
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/6152820c295c1543ff79796c/1632797221691/NORI-D+COLLECTOR+TEST+EIS_FINAL_ABBREVIATED_RE.pdf,a
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/6152820c295c1543ff79796c/1632797221691/NORI-D+COLLECTOR+TEST+EIS_FINAL_ABBREVIATED_RE.pdf,a
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/6152820c295c1543ff79796c/1632797221691/NORI-D+COLLECTOR+TEST+EIS_FINAL_ABBREVIATED_RE.pdf,a
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/6152820c295c1543ff79796c/1632797221691/NORI-D+COLLECTOR+TEST+EIS_FINAL_ABBREVIATED_RE.pdf,a
https://metals.co/
https://dsmobserver.com/wp-content/uploads/2017/05/Environmental-Impact-Statement-Executive-Summary-English-1.pdf
https://dsmobserver.com/wp-content/uploads/2017/05/Environmental-Impact-Statement-Executive-Summary-English-1.pdf
https://dsmobserver.com/wp-content/uploads/2017/05/Environmental-Impact-Statement-Executive-Summary-English-1.pdf
https://www.jogmec.go.jp/english/news/release/news_01_000033.html
https://www.jogmec.go.jp/english/news/release/news_01_000033.html
https://www.geomar.de/en/discover/marine-resources/manganese-nodules
https://www.geomar.de/en/discover/marine-resources/manganese-nodules
https://www.geomar.de/fileadmin/content/entdecken/rohstoffe_ozean/manganknollen/factsheet_manganknollen_en.pdf
https://www.geomar.de/fileadmin/content/entdecken/rohstoffe_ozean/manganknollen/factsheet_manganknollen_en.pdf
https://www.geomar.de/fileadmin/content/entdecken/rohstoffe_ozean/manganknollen/factsheet_manganknollen_en.pdf
https://doi.org/10.1016/j.oregeorev.2012.12.001
https://doi.org/10.1016/j.oregeorev.2012.12.001
https://doi.org/10.1002/lno.11403
https://isa.org.jm/files/files/documents/tstudy6.pdf
https://www.isa.org.jm/secretary-general-annual-report-2022
https://www.isa.org.jm/secretary-general-annual-report-2022
https://allseas.com/news/trial-run-concludes-with-record-haul/
https://allseas.com/news/trial-run-concludes-with-record-haul/
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1016/j.marpol.2022.105006

63 Ibid., Article 145.

64 Ibid., Article 159(1).

65 Ibid., Article 159(6).

66 Ibid., Article 160 (1); Implementation Agreement, Annex,
Section 3(1); Rules of Procedure of the Assembly of the
International Seabed Authority, Rule 60.

67 Implementation Agreement, Annex, Section 3(4).

68 UNCLOS, Article 160(2); Implementation Agreement,
Annex, Section 3(4).

69 Elections are held every two years.

70 Article 162 UNCLOS and the Annex to the Implementation
Agreement set out the Council’s powers and functions in detail:
the ISA Council can exercise law-making, policy-making, and
supervisory competencies, including the power to establish
specific policies on any matter within the competencies of

the ISA (UNCLOS, Article 162). In particular, the Council
decides over the approval of plans of work (Implementation
Agreement, Annex, Section 3(11)), elaborates and adopts the
Mining Code (UNCLOS, Article 162(2)(0); Implementation
Agreement, Annex, Section 1(15) and (16)), and ‘exercises
control over the activities in the Area.’ (UNCLOS, Articles

153(4) and 162(2)(1)). UNCLOS also confers competencies on

the Council to ensure environmental protection, including the
power to issue emergency orders (Article 162(2)(w)) on the basis
of recommendations received from the Legal and Technical
Commission (Article 162(2)(k)).

71 Established under Article 163(1)(b) of UNCLOS, https://www.
isa.org.jm/authority/legal-and-technical-commission.

72 Members of the LTC are elected by the Council from

among the candidates nominated by the State Parties. They
shall have appropriate qualifications such as those relevant

to the exploration for, exploitation and processing of mineral
resources, oceanology, protection of marine environment, or
economic or legal matters relating to ocean mining and related
fields of expertise. States Parties shall nominate candidates

of the highest standards of competence and integrity with
qualifications in relevant fields so as to ensure the effective
exercise of the functions of the Commission. The Council shall
endeavour to ensure that the membership of the LTC reflects
all appropriate qualifications. In the election of members of the
LTC, due consideration shall be taken of the need for equitable
geographical distribution and the representation of special
interests. Members of the LTC shall hold office for a term of five
years. They shall be eligible for re-election for a further term.
In the event of death, incapacity or resignation of a member of
the LTC prior to the expiration of the term of office, the Council
shall elect for the remainder of the term, a member from the
same geographical region or area of interest.

73 UNCLOS, Article 165(2)(e) and (h).

74 Implementation Agreement, Annex, Section 3(11)(a).

75 ISA, Report of the Secretary-General concerning the
Operationalization of the Economic Planning Commission,

6 May 2022, Doc. ISBA/27/C/25, https://isa.org.jm/files /files/
documents/ISBA_27 C_25-2206849E.pdf.

76 UNCLOS, Article 170.

77 Ibid., Annex IV, Article 2(2).

78 Ibid., Annex IV, Article 1(1).

79 Implementation Agreement, Annex, Section 2(1).

80 Willaert, K. (2021). The Enterprise: State of Affairs,
Challenges and Way Forward. Marine Policy, 131, 104590, https://
doi.org/10.1016/J.MARPOL.2021.104590.

81 Jaeckel, A. (2020). Benefitting from the Common Heritage
of Humankind: From Expectation to Reality. International
Journal of Marine and Coastal Law, 35, 660-681, https://doi.
0rg/10.1163/15718085-BJA10032.

82 Implementation Agreement, Annex, Sections 2(3) and 5(1)(b).
83 Final report on the periodic review of the International
Seabed Authority pursuant to article 154 of the United Nations
Convention on the Law of the Sea, annexed to ISA Assembly
Doc. ISBA/23/A/3, 8 February 2017, https://www.isa.org.jm/
document/isba23a3, para. 21; Implementation Agreement,
Annex, Section 2(1).

84 African Group, ‘Request for Consideration by the Council of
the African Group’s Proposal for the Operationalization of the
“Enterprise”, 6 July 2018, https://www.isa.org.jm/files/files/
documents/alg-oboag-entp.pdf, para. 12; IISD (2018). ISA-24 Part
2 Highlights: Friday 20 July 2018. Earth Negotiation Bulletin, 25,
no. 164.

85 Draft Regulations on Exploitation of Mineral Resources in
the Area, 22 March 2019, Doc. ISBA/25/C/WPa1, https://www.isa.
org.jm/node/19311.

86 ISA (undated). ‘The Mining Code’, accessed 08.02.2023,
https://isa.org.jm/node/20314.

87 Implementation Agreement, Annex, Section 1(15)(a).

88 Ibid., Section 1(15)(b).

89 Ibid., Section 1(15)(c): If the Council has not completed the
elaboration of the rules, regulations and procedures relating to
exploitation within the prescribed time and an application for
approval of a plan of work for exploitation is pending, it shall
nonetheless consider and provisionally approve such plan of work
based on the provisions of the Convention and any rules, requlations
and procedures that the Council may have adopted provisionally, or
on the basis of the norms contained in the Convention and the terms
and principles contained in this Annex as well as the principle of
non-discrimination among contractors.

90 IISD (2022). Summary of the 27" Session of the Assembly
of the International Seabed Authority: 1-4 August 2017. Earth
Negotiations Bulletin, 25, no. 230.

91 Singh, P. A. (2022). The Invocation of the ‘Two-Year Rule’ at
the International Seabed Authority: Legal Consequences and
Implications. International Journal of Marine and Coastal Law, 37,
375-412, https://doi.org/10.1163/15718085-bja10098.

92 Ibid.

93 See, for example, Articles 160(f)(i), (ii) and (h), 172, and 314(1)

of UNCLOS, cited in Singh, P. A. (2022). The Invocation of the
‘Two-Year Rule’ at the International Seabed Authority: Legal
Consequences and Implications. International Journal of Marine
and Coastal Law, 37, 375-412, https://doi.org/10.1163/15718085-
bja10098.

94 Singh, P. A. (2022). The Invocation of the ‘Two-Year Rule’ at
the International Seabed Authority: Legal Consequences and
Implications. International Journal of Marine and Coastal Law, 37,
375-412, https://doi.org/10.1163/15718085-bja10098.

95 Ibid.

96 Ibid.

97 UNCLOS, Article 187(b); Singh, P. A. (2022). The Invocation
of the ‘Two-Year Rule’ at the International Seabed Authority:
Legal Consequences and Implications. International

Journal of Marine and Coastal Law, 37, 375-412, https://doi.
0rg/10.1163/15718085-bja10098, citing International Tribunal
for the Law of the Sea, Responsibilities and obligations of States
with respect to activities in the Area, Advisory Opinion, 1 February
2011, ITLOS Rep. 2011, at p. 10.

98 Singh, P. A. (2022). The Invocation of the ‘“Two-Year Rule’ at
the International Seabed Authority: Legal Consequences and
Implications. International Journal of Marine and Coastal Law,
37, 375-412, https://doi.org/10.1163/15718085-bja10098, citing
International Tribunal for the Law of the Sea, Responsibilities and
obligations of States with respect to activities in the Area, Advisory
Opinion, 1 February 2011, ITLOS Rep. 2011, at p. 10.

99 UNCLOS, Article 153(2)(b) and Annex III, Article 3(1).

100 Ibid., Article 153(2)(b) and Annex III, Article 4(3).

101 DSCC (2022). ‘Deep-sea mining: Is the International
Seabed Authority fit for purpose?’, https://savethehighseas.
org/wp-content/uploads/2022/03/DSCC_FactSheet7 DSM_
ISA_4pp_28Feb22.pdf

102 Implementation Agreement, Annex, Section1(9).

103 ISA Secretary-General (2022). Annual Report 2022: Ensuring
the sustainable management and stewardship of the deep seabed
and its resources for the benefit of humankind, https://www.isa.org.
jm/secretary-general-annual-report-2022, at 75.

104 Jaeckel, A., Gjerde, K. M., & Ardron, J. A. (2017). Conserving
the Common Heritage of Humankind - Options for the Deep-
Seabed Mining Regime. Marine Policy, 78, 150-157, https://doi.
0rg/10.1016 /j.marpol.2017.01.019.

105 UNCLOS, Annex III, Article 8.

106 Applicants for Polymetallic Sulphides and Cobalt-Rich
Ferromanganese Crusts have the option to offer an equity
interest in a joint venture arrangement with the Enterprise
instead. This system was implemented because of the
difficulties to collect enough data to estimate the commercial
value of these minerals (Regulation 16 of Part I in the Annex to
Decision of the Assembly of the International Seabed Authority
relating to the regulations on prospecting and exploration for
polymetallic sulphides in the Area), see: ISA (2019). Current
Status of the Reserved Areas with the International Seabed
Authority, Policy brief 01/2019, https://www.isa.org.jm/files/
files/documents/statusofreservedareas-01-2019-a.pdf.

107 ISA (undated). ‘Reserved Areas’, accessed 12.01.2023,
https://www.isa.org.jm/minerals /reserved-areas.

108 ISA (2019). Current Status of the Reserved Areas with the
International Seabed Authority, Policy brief 01/2019, https://
www.isa.org.jm/files/files/documents/statusofreservedareas-
01-2019-a.pdf.

109 For example: Greenpeace International (2020). Deep
Trouble: The murky world of the deep sea mining industry. https://
www.greenpeace.org/international /publication /45835/deep-
sea-mining-exploitation/; Deep Sea Mining Campaign, London
Mining Network, MiningWatch Canada (2019). Why the Rush?
Seabed Mining in the Pacific Ocean. https://miningwatch.ca/sites/
default/files/why the_rush.pdf; Deep Sea Mining Campaign
(2020). DeepGreen'’s Corporate Relations. Briefing Paper. http://
www.deepseaminingoutofourdepth.org/wp-content/uploads/
Briefing-Paper-DeepGreen-Oct-2020.pdf.

110 Paulikas, D., Katona, S., llves, E., Stone, G. & O’Sullivan,

A. (2020). Where Should Metals for the Green Transition

Come From? Comparing Environmental, Social, and Economic
Impacts of Supplying Base Metals from Land Ores and Seafloor
Polymetallic Nodules, https://metals.co/research/ (study funded
by DeepGreen Metals Inc.).

111 Lusty, P. A. ], Jones, D. O. B., Diz, D., Durden, J. M., Grant, H.
L.J. & Josso, P. (2021). Deep Sea Mining Evidence Review. British
Geological Survey Commissioned Report CR/21/119, 463pp.
Report produced by the British Geological Survey, National
Oceanography Centre and Heriot-Watt University under
contract to FCDO. https://www.bgs.ac.uk/download/deep-sea-
mining-evidence-review/; Dyment, J., Lallier, E, Le Bris, N.,
Rouxel, O., Sarradin, P-M., Lamare, S., Coumert, C., Morineaux,
M., Tourolle, J. (coord.) (2014). Les impacts environnementaux

de l'exploitation des ressources minérales marines profondes.
Expertise scientifique collective. Rapport, CNRS - Ifremer, 930pp.
https://www.inee.cnrs.fr/fr/impacts-environnementaux-de-
lexploitation-des-ressources-minerales-marines-profondes.
112 Deep Sea Mining Campaign & MiningWatch Canada
(2020). Chin, A & Hari, K., Predicting the Impacts of Mining Deep
Sea Polymetallic Nodules in the Pacific Ocean: A Review of Scientific
Literature, https://miningwatch.ca/sites/default/files/nodule_
mining_ in_the_pacific_ocean.pdf; DSCC (2022). Deep-sea
mining: the science and potential impacts, https://savethehighseas.
org/resources/publications/deep-sea-mining-factsheets/.

113 British Geological Survey, National Oceanography Centre,
Heriot Watt University (2021). Lusty, P. A. J., Jones, D. O. B., Diz,
D., Durden, J. M., Grant, H. L. ]. & Josso, P., Deep Sea Mining
Evidence Review, Commissioned Report CR/21/119, https://www.
bgs.ac.uk/download/deep-sea-mining-evidence-review/.

114 Sharma, R. (2017). Assessment of Distribution
Characteristics of Polymetallic Nodules and Their Implications
on Deep-Sea Mining. In: Sharma, R. (ed.). Deep-Sea Mining:

57

Resource Potential, Technical and Environmental Considerations,
Springer, Berlin, 229, at 245.

115 Calculated from Rolinski, S., Segschneider, J. &
Siindermann, J. (2001). Long-Term Propagation of Tailings

from Deep-Sea Mining under Variable Conditions by Means of
Numerical Simulations. Deep Sea Research Part II: Topical Studies
in Oceanography, 48, 3469-3485, https://doi.org/10.1016/S0967-
0645(01)00053-4 (assuming 200 days of operation per year).
116 Muiioz-Royo, C., Peacock, T., Alford, M. H., Smith, J. A, Le
Boyer, A., Kulkarni, C. S. et al. (2021). Extent of Impact of Deep-
Sea Nodule Mining Midwater Plumes Is Influenced by Sediment
Loading, Turbulence and Thresholds, Communications Earth &
Environment, 2,148, https://doi.org/10.1038/s43247-021-00213-8.
117 Rolinski, S., Segschneider, J. & Siindermann, J. (2001).
Long-Term Propagation of Tailings from Deep-Sea Mining
under Variable Conditions by Means of Numerical Simulations.
Deep Sea Research Part II: Topical Studies in Oceanography, 48,
3469-3485, https://doi.org/10.1016/S0967-0645(01)00053-4;
Muiioz-Royo, C., Peacock, T., Alford, M. H., Smith, J. A., Le Boyer,
A.,Kulkarni, C. S. etal. (2021). Extent of Impact of Deep-Sea
Nodule Mining Midwater Plumes Is Influenced by Sediment
Loading, Turbulence and Thresholds. Communications Earth &
Environment, 2,148, https://doi.org/10.1038 /s43247-021-00213-8.
118 Williams, R., Erbe, C., Duncan, A., Nielsen, K., Washburn,
T. & Smith, C. (2022). Noise from Deep-Sea Mining May Span
Vast Ocean Areas. Science, 377, 157-158, https://doi.org/10.1126/
science.abo2804.

119 Smith, C. R., Tunnicliffe, V., Colago, A., Drazen, J. C.,
Gollner, S., Levin, L. A. et al. (2020). Deep-Sea Misconceptions
Cause Underestimation of Seabed-Mining Impacts. Trends

in Ecology & Evolution, 35, 853-857, https://doi.org/10.1016/j.
tree.2020.07.002.

120 Muiloz-Royo, C., Peacock, T., Alford, M. H., Smith, J. A, Le
Boyer, A., Kulkarni, C. S. et al. (2021). Extent of Impact of Deep-
Sea Nodule Mining Midwater Plumes Is Influenced by Sediment
Loading, Turbulence and Thresholds. Communications Earth &
Environment, 2,148, https://doi.org/10.1038/s43247-021-00213-8.
121 Weaver, P. P. E., Billett, D. S. M. & van Dover, C. L. (2018).
Environmental Risks of Deep-sea Mining. In: Salomon, M. &
Markus, T. (eds.). Handbook on Marine Environment Protection:
Science, Impacts and Sustainable Management, vol. 1, Springer,
Berlin, 215-246; Jones, D. O. B., Amon, D. J. & Chapman, A. S.

A. (2018). Mining Deep-Ocean Mineral Deposits: What Are the
Ecological Risks?. Elements, 14, 325-330, https://doi.org/10.2138/
gselements.14.5.325.

122 Drazen, J. C., Smith, C. R., Gjerde, K. M., Haddock, S. H. D.,
Carter, G. S., Choy, C. A. et al. (2020). Midwater Ecosystems Must
Be Considered When Evaluating Environmental Risks of Deep-
Sea Mining. Proceedings of the National Academy of Sciences, 117,
17455-17460, https://doi.org/10.1073 /pnas.2011914117.

123 Niner, H. J., Ardron, J. A., Escobar, E. G., Gianni, M., Jaeckel,
A., Jones, D. O. B. et al. (2018). Deep-Sea Mining with No Net
Loss of Biodiversity—An Impossible Aim. Frontiers in Marine
Science, 5, 53, https://doi.org/10.3389/fmars.2018.00053; Van
Dover, C. L., Ardron, J. A., Escobar, E., Gianni, M., Gjerde, K.

M., Jaeckel, A. et al. (2017). Biodiversity Loss from Deep-Sea
Mining. Nature Geoscience, 10, 464-465, https://doi.org/10.1038/
ngeo2983.

124 Wolff, T. (2005). Composition and Endemism of the
Deep-Sea Hydrothermal Vent Fauna. Cahiers de biologie

marine, 46, 97-104; Amon, D. J., Ziegler, A. E,, Dahlgren, T. G.,
Glover, A. G., Goineau, A., Gooday, A. J. et al. (2016). Insights
into the Abundance and Diversity of Abyssal Megafauna in a
Polymetallic-Nodule Region in the Eastern Clarion-Clipperton
Zone. Scientific Reports, 6, 30492, https://doi.org/10.1038/
srep30492.

125 Amon, D.J., Ziegler, A. F, Dahlgren, T. G., Glover, A.

G., Goineau, A., Gooday, A. J. et al. (2016). Insights into

the Abundance and Diversity of Abyssal Megafauna in a
Polymetallic-Nodule Region in the Eastern Clarion-Clipperton
Zone. Scientific Reports, 6, 30492, https://doi.org/10.1038/
srep30492.

126 Vanreusel, A., Hilario, A., Ribeiro, P. A., Menot, L. & Arbizu,
P. M. (2016). Threatened by Mining, Polymetallic Nodules Are
Required to Preserve Abyssal Epifauna. Scientific Reports, 6,
26808, https://doi.org/10.1038 /srep26808; Niner, H. J., Ardron,
J. A., Escobar, E. G., Gianni, M., Jaeckel, A., Jones, D. O. B. et al.
(2018). Deep-Sea Mining with No Net Loss of Biodiversity—An
Impossible Aim. Frontiers in Marine Science, 5, 53, https://doi.
org/10.3389/fmars.2018.00053.

127 Van Dover, C. L., Ardron, J. A., Escobar, E., Gianni, M.,
Gjerde, K. M., Jaeckel, A. et al. (2017). Biodiversity Loss from
Deep-Sea Mining. Nature Geoscience, 10, 464-465, https://doi.
0rg/10.1038/nge02983.

128 Niner, H. J., Ardron, J. A., Escobar, E. G., Gianni, M., Jaeckel,
A., Jones, D. O. B. et al. (2018). Deep-Sea Mining with No Net
Loss of Biodiversity—An Impossible Aim. Frontiers in Marine
Science, 5, 53, https://doi.org/10.3389/fmars.2018.00053; Van
Dover, C. L., Ardron, J. A., Escobar, E., Gianni, M., Gjerde, K.

M., Jaeckel, A. et al. (2017). Biodiversity Loss from Deep-Sea
Mining. Nature Geoscience, 10, 464-465, https://doi.org/10.1038/
ngeo2983.

129 Jones, D. O.B., Amon, D. J. & Chapman, A. S. A. (2018).
Mining Deep-Ocean Mineral Deposits: What Are the Ecological
Risks?. Elements, 14, 325-330, https://doi.org/10.2138/
gselements.14.5.325; Morgan, C. L., Odunton, N. A. & Jones, A.
T. (1999). Synthesis of Environmental Impacts of Deep Seabed
Mining. Marine Georesources & Geotechnology, 17, 307-356,
https://doi.org/10.1080/106411999273666.

130 Levin, L. A., Mengerink, K., Gjerde, K. M., Rowden,

A.A., VanDover, C. L., Clark, M. R. et al. (2016). Defining
“Serious Harm" to the Marine Environment in the Context of
Deep-Seabed Mining. Marine Policy, 74, 245-259, https://doi.
0rg/10.1016 /j.marpol.2016.09.032.


https://www.isa.org.jm/authority/legal-and-technical-commission
https://www.isa.org.jm/authority/legal-and-technical-commission
https://isa.org.jm/files/files/documents/ISBA_27_C_25-2206849E.pdf
https://isa.org.jm/files/files/documents/ISBA_27_C_25-2206849E.pdf
https://doi.org/10.1016/J.MARPOL.2021.104590
https://doi.org/10.1016/J.MARPOL.2021.104590
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://www.isa.org.jm/document/isba23a3
https://www.isa.org.jm/document/isba23a3
https://www.isa.org.jm/files/files/documents/alg-oboag-entp.pdf
https://www.isa.org.jm/files/files/documents/alg-oboag-entp.pdf
https://www.isa.org.jm/node/19311
https://www.isa.org.jm/node/19311
https://isa.org.jm/node/20314
https://doi.org/10.1163/15718085-bja10098
https://doi.org/10.1163/15718085-bja10098
https://doi.org/10.1163/15718085-bja10098
https://doi.org/10.1163/15718085-bja10098
https://doi.org/10.1163/15718085-bja10098
https://doi.org/10.1163/15718085-bja10098
https://doi.org/10.1163/15718085-bja10098
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://www.isa.org.jm/secretary-general-annual-report-2022
https://www.isa.org.jm/secretary-general-annual-report-2022
https://doi.org/10.1016/j.marpol.2017.01.019
https://doi.org/10.1016/j.marpol.2017.01.019
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/minerals/reserved-areas
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://miningwatch.ca/sites/default/files/why_the_rush.pdf
https://miningwatch.ca/sites/default/files/why_the_rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Briefing-Paper-DeepGreen-Oct-2020.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Briefing-Paper-DeepGreen-Oct-2020.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Briefing-Paper-DeepGreen-Oct-2020.pdf
https://metals.co/research/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.inee.cnrs.fr/fr/impacts-environnementaux-de-lexploitation-des-ressources-minerales-marines-profondes
https://www.inee.cnrs.fr/fr/impacts-environnementaux-de-lexploitation-des-ressources-minerales-marines-profondes
https://miningwatch.ca/sites/default/files/nodule_mining_in_the_pacific_ocean.pdf
https://miningwatch.ca/sites/default/files/nodule_mining_in_the_pacific_ocean.pdf
https://savethehighseas.org/resources/publications/deep-sea-mining-factsheets/
https://savethehighseas.org/resources/publications/deep-sea-mining-factsheets/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://doi.org/10.1016/S0967-0645(01)00053-4
https://doi.org/10.1016/S0967-0645(01)00053-4
https://doi.org/10.1038/s43247-021-00213-8
https://doi.org/10.1016/S0967-0645(01)00053-4
https://doi.org/10.1038/s43247-021-00213-8
https://doi.org/10.1126/science.abo2804
https://doi.org/10.1126/science.abo2804
https://doi.org/10.1016/j.tree.2020.07.002
https://doi.org/10.1016/j.tree.2020.07.002
https://doi.org/10.1038/s43247-021-00213-8
https://doi.org/10.2138/gselements.14.5.325
https://doi.org/10.2138/gselements.14.5.325
https://doi.org/10.1073/pnas.2011914117
https://doi.org/10.3389/fmars.2018.00053
https://doi.org/10.1038/ngeo2983
https://doi.org/10.1038/ngeo2983
https://doi.org/10.1038/srep30492
https://doi.org/10.1038/srep30492
https://doi.org/10.1038/srep30492
https://doi.org/10.1038/srep30492
https://doi.org/10.1038/srep26808
https://doi.org/10.3389/fmars.2018.00053
https://doi.org/10.3389/fmars.2018.00053
https://doi.org/10.1038/ngeo2983
https://doi.org/10.1038/ngeo2983
https://doi.org/10.3389/fmars.2018.00053
https://doi.org/10.1038/ngeo2983
https://doi.org/10.1038/ngeo2983
https://doi.org/10.2138/gselements.14.5.325
https://doi.org/10.2138/gselements.14.5.325
https://doi.org/10.1080/106411999273666
https://doi.org/10.1016/j.marpol.2016.09.032
https://doi.org/10.1016/j.marpol.2016.09.032

131 Topgu, N. E., Turgay, E., Yardimey, R. E., Topaloglu, B.,
Yiiksek, A., Steinum, T. M. et al. (2019). Impact of Excessive
Sedimentation Caused by Anthropogenic Activities on Benthic
Suspension Feeders in the Sea of Marmara. Journal of the Marine
Biological Association of the United Kingdom, 99, 1075-1086,
https://doi.org/10.1017/S0025315418001066.

132 Christiansen, B., Denda, A. & Christiansen, S. (2020).
Potential Effects of Deep Seabed Mining on Pelagic and
Benthopelagic biota. Marine Policy, 114, 103442, https://doi.
0rg/10.1016 /j.marpol.2019.02.014.

133 Hein, J. R. & Koschinsky, A. (2014). Deep-Ocean
Ferromanganese Crusts and Nodules. In: Holland, H. D. &
Turekian, K. K. (eds.). Geochemistry of Mineral Deposits, Elsevier,
Amsterdam, 273-291. https://doi.org/10.1016 /B978-0-08-
095975-7.01111-6.

134 Morgan, C. L., Odunton, N. A. & Jones, A. T. (1999).
Synthesis of Environmental Impacts of Deep Seabed Mining.
Marine Georesources & Geotechnology, 17, 307-356, https://doi.
01g/10.1080/106411999273666.

135 Bluhm, H. (2001.) Re-establishment of an Abyssal
Megabenthic Community after Experimental Physical
Disturbance of the Seafloor. Deep Sea Research Part II: Topical
Studies in Oceanography, 48, 3841-3868, https://doi.org/10.1016/
S0967-0645(01)00070-4.

136 Simon-Lledd, E., Bett, B. J., Huvenne, V. A. I, Késer, K.,
Schoening, T., Greinert, J. et al. (2019). Biological Effects 26 Years
after Simulated Deep-Sea Mining. Scientific Reports, 9, 8040,
https://doi.org/10.1038/541598-019-44492-W.

137 Fukushima, T., Shirayama, Y. & Kuboki, E. (2000). The
Characteristics of Deep-Sea Epifaunal Megabenthos Community
Two Years after an Artificial Rapid Deposition Event.
Publications of the Seto Marine Biological Laboratory, 39, 17-27.
138 Morgan, C. L., Odunton, N. A. & Jones, A. T. (1999).
Synthesis of Environmental Impacts of Deep Seabed Mining.
Marine Georesources & Geotechnology, 17, 307-356, https://doi.
0rg/10.1080/106411999273666.

139 Vonnahme, T. R., Molari, M., Janssen, E, Wenzhéfer, E,
Haeckel, M., Titschack, J. et al. (2020). Effects of a Deep-Sea
Mining Experiment on Seafloor Microbial Communities and
Functions after 26 Years. Science Advances, 6, eaaz5922, https://
doi.org/10.1126 /sciadv.aaz5922.

140 Thiel, H. (1992). Deep-Sea Environmental Disturbance

and Recovery Potential. Internationale Revue der gesamten
Hydrobiologie und Hydrographie, 77, 331-339, https://doi.
0rg/10.1002/iroh.19920770213; Levin, L. A., Mengerink, K.,
Gjerde, K. M., Rowden, A. A., Van Dover, C. L., Clark, M. R. et al.
(2016). Defining “Serious Harm” to the Marine Environment in
the Context of Deep-Seabed Mining. Marine Policy, 74, 245-259,
https://doi.org/10.1016 /j.marpol.2016.09.032.

141 Clark, M. R., Althaus, E, Schlacher, T. A., Williams, A.,
Bowden, D. A. & Rowden, A. A. (2016). The Impacts of Deep-Sea
Fisheries on Benthic Communities: A Review. ICES Journal of
Marine Science, 73, 51169, https://doi.org/10.1093 /icesjms/
fsvi23.

142 Nielsen, J., Hedeholm, R. B., Heinemeier, J., Bushnell, P. G.,
Christiansen, J. S., Olsen, J. et al. (2016). Eye Lens Radiocarbon
Reveals Centuries of Longevity in the Greenland Shark
(Somniosus microcephalus). Science, 353, 702-704, https://doi.
org/10.1126 /science.aaf1703.

143 Rolinski, S., Segschneider, J. & Siindermann, J. (2001).
Long-Term Propagation of Tailings from Deep-Sea Mining
under Variable Conditions by Means of Numerical Simulations.
Deep Sea Research Part II: Topical Studies in Oceanography, 48,
3469-3485, https://doi.org/10.1016/S0967-0645(01)00053-4;
Muiioz-Royo, C., Peacock, T., Alford, M. H., Smith, J. A., Le Boyer,
A.,Kulkarni, C. S. et al. (2021). Extent of Impact of Deep-Sea
Nodule Mining Midwater Plumes Is Influenced by Sediment
Loading, Turbulence and Thresholds. Communications Earth &
Environment, 2, 148, https://doi.org/10.1038 /s43247-021-00213-8.
144 Muiioz-Royo, C., Peacock, T., Alford, M. H., Smith, J. A., Le
Boyer, A., Kulkarni, C. S. et al. (2021). Extent of Impact of Deep-
Sea Nodule Mining Midwater Plumes Is Influenced by Sediment
Loading, Turbulence and Thresholds. Communications Earth &
Environment, 2, 148, https://doi.org/10.1038 /s43247-021-00213-8.
145 Pinheiro, M., Oliveira, A., Barros, S., Alves, N., Raimundo,
J., Caetano, M. et al. (2021). Functional, Biochemical and
Molecular Impact of Sediment Plumes from Deep-Sea Mining
on Mytilus galloprovincialis under Hyperbaric Conditions.
Environmental Research, 195, 110753, https://doi.org/10.1016 /j.
envres.2021.110753.

146 Hauton, C., Brown, A., Thatje, S., Mestre, N. C., Bebianno,
M. J., Martins, I et al. (2017). Identifying Toxic Impacts of Metals
Potentially Released during Deep-Sea Mining—A Synthesis of
the Challenges to Quantifying Risk. Frontiers in Marine Science,
4,368, https://doi.org/10.3389/fmars.2017.00368.

147 Carreiro-Silva, M., Martins, I., Riou, V., Raimundo, J.,
Caetano, M., Bettencourt, R. et al. (2022). Mechanical and
Toxicological Effects of Deep-Sea Mining Sediment Plumes on
a Habitat-Forming Cold-Water Octocoral. Frontiers in Marine
Science, 9, 915650, https://doi.org/10.3389/fmars.2022.915650.
148 Hauton, C., Brown, A., Thatje, S., Mestre, N. C., Bebianno,
M. J., Martins, L. et al. (2017). Identifying Toxic Impacts of Metals
Potentially Released during Deep-Sea Mining—A Synthesis of
the Challenges to Quantifying Risk. Frontiers in Marine Science,
4,368, https://doi.org/10.3389/fmars.2017.00368.

149 Williams, R., Erbe, C., Duncan, A., Nielsen, K., Washburn,
T. & Smith, C. (2022). Noise from Deep-Sea Mining May

Span Vast Ocean Areas. Science, 377, 157-158, https://doi.
org/10.1126 /science.abo2804; Thompson, K. E, Miller, K. A.,
Wacker, J., Derville, S., Laing, C., Santillo, D. et al. (2023). Urgent
Assessment Needed to Evaluate Potential Impacts on Cetaceans
from Deep Seabed Mining, Frontiers in Marine Science, 10,
1095930, https://doi.org/10.3389/fmars.2023.1095930.

150 Lin, T.-H., Chen, C., Watanabe, H. K., Kawagucci, S.,

Yamamoto, H. & Akamatsu, T. (2019). Using Soundscapes

to Assess Deep-Sea Benthic Ecosystems. Trends in Ecology

& Evolution, 34,1066-1069, https://doi.org/10.1016/j.
tree.2019.09.006.

151 Haddock, S. H. D., Moline, M. A. & Case, J. E (2009).
Bioluminescence in the Sea. Annual Review of Marine

Science, 2, 443-493, https://doi.org/10.1146 /annurev-
marine-120308-081028.

152 Christiansen, B., Denda, A. & Christiansen, S. (2020).
Potential Effects of Deep Seabed Mining on Pelagic and
Benthopelagic Biota. Marine Policy, 114, 103442, https://doi.
0rg/10.1016 /j.marpol.2019.02.014.

153 Nightingale, B., Longcore, T. & Simenstad, C. A. (2005).
Artificial Night Lighting and Fishes. In: Rich, C. & Longcore, T.
(eds.). Ecological Consequences of Artificial Night Lighting, Island
Press, Washington, 257-276.

154 Jones, D. O. B., Kaiser, S., Sweetman, A. K., Smith, C.

R., Menot, L., Vink, A. et al. (2017). Biological Responses to
Disturbance from Simulated Deep-Sea Polymetallic Nodule
Mining. PLOS One, 12, e0171750, https://doi.org/10.1371/journal.
pone.0171750; Simon-Lled, E., Bett, B. ., Huvenne, V. A. L.,
Koéser, K., Schoening, T., Greinert, J. et al. (2019). Biological
Effects 26 Years after Simulated Deep-Sea Mining. Scientific
Reports, 9, 8040, https://doi.org/10.1038/541598-019-44492-W.
155 Gollner, S., Kaiser, S., Menzel, L., Jones, D. O. B., Brown, A.,
Mestre, N. C. et al. (2017). Resilience of Benthic Deep-Sea Fauna
to Mining Activities. Marine Environmental Research, 129, 76-101,
https://doi.org/10.1016 /j. marenvres.2017.04.010.

156 Stratmann, T., Soetaert, K., Kersken, D. & van Oevelen,

D. (2021). Polymetallic Nodules Are Essential for Food-Web
Integrity of a Prospective Deep-Seabed Mining Area in

Pacific Abyssal Plains. Scientific Reports, 11, 12238, https://doi.
0rg/10.1038/541598-021-91703-4.

157 Gamfeldt, L., Lefcheck, J. S., Byrnes, J. E. K., Cardinale, B.
J., Duffy, J. E. & Griffin, J. N. (2015). Marine Biodiversity and
Ecosystem Functioning: What's Known and What's Next?. Oikos,
124, 252-265, https://doi.org/10.1111/0ik.01549.

158 Orcutt, B. N., Bradley, J. A., Brazelton, W. J., Estes, E. R.,
Goordial, J. M., Huber, J. A. et al. (2020). Impacts of Deep-Sea
Mining on Microbial Ecosystem Services. Limnology and
Oceanography, 65,1489-1510, https://doi.org/10.1002/In0.11403.
159 Worm, B., Barbier, E. B., Beaumont, N., Duffy, J. E., Folke,
C., Halpern, B. S. et al. (2006). Impacts of Biodiversity Loss on
Ocean Ecosystem Services. Science, 314, 787-790, https://doi.
org/10.1126 /science.1132294.

160 Clark, M. (2013). Oceanic and Deep-Sea Fishery Resources
of the Pacific: The Potential Impacts of Deep Sea Mining.

In: Secretariat of the Pacific Community & Secretariat of
Pacific Regional Environment Programme, 4" Environmental
Perspectives of Deep Sea Mineral Activities, Proceedings report,
Nadj, Fiji, 18, https://dsm.gsd.spc.int/public/files /2014 /athWork
shopProceedingsReport.pdf.

161 Clark, M. R., Rowden, A. A., Schlacher, T., Williams,

A., Consalvey, M., Stocks, K. I. et al. (2009). The Ecology of
Seamounts: Structure, Function, and Human Impacts. Annual
Review of Marine Science, 2, 253-278, https://doi.org/10.1146/
annurev-marine-120308-081109.

162 Clark, M. (2013). Oceanic and Deep-Sea Fishery Resources
of the Pacific: The Potential Impacts of Deep Sea Mining.

In: Secretariat of the Pacific Community & Secretariat of
Pacific Regional Environment Programme, 4" Environmental
Perspectives of Deep Sea Mineral Activities, Proceedings report,
Nadji, Fiji, 18, https://dsm.gsd.spc.int/public/files /2014 /athWork
shopProceedingsReport.pdf.

163 Weaver, P. P E., Billett, D. S. M. & van Dover, C. L. (2018).
Environmental Risks of Deep-sea Mining. In: Salomon, M. &
Markus, T. (eds.). Handbook on Marine Environment Protection:
Science, Impacts and Sustainable Management, Springer, Berlin,
215-245; Clark, M. (2013). Oceanic and Deep-Sea Fishery
Resources of the Pacific: The Potential Impacts of Deep Sea
Mining. In: Secretariat of the Pacific Community & Secretariat
of Pacific Regional Environment Programme, 4" Environmental
Perspectives of Deep Sea Mineral Activities, Proceedings report,
Nadj, Fiji, 18, https://dsm.gsd.spc.int/public/files /2014 /athWork
shopProceedingsReport.pdf.

164 Morato, T., Juliano, M., Pham, C. K., Carreiro-Silva, M.,
Martins, I. & Colago, A. (2022). Modelling the Dispersion of
Seafloor Massive Sulphide Mining Plumes in the Mid Atlantic
Ridge around the Azores. Frontiers in Marine Science, 9, 910940,
https://doi.org/10.3389/fmars.2022.910940.

165 Morgan, C. L., Odunton, N. A. & Jones, A. T. (1999).
Synthesis of Environmental Impacts of Deep Seabed Mining.
Marine Georesources & Geotechnology, 17, 307-356, https://doi.
0rg/10.1080/106411999273666.

166 Clark, M. (2013). Oceanic and Deep-Sea Fishery Resources
of the Pacific: The Potential Impacts of Deep Sea Mining.

In: Secretariat of the Pacific Community & Secretariat of
Pacific Regional Environment Programme, 4" Environmental
Perspectives of Deep Sea Mineral Activities, Proceedings report,
Nadi, Fiji, 18, https://dsm.gsd.spc.int/public/files /2014 /4thWork
shopProceedingsReport.pdf.

167 Streit, B. (1998). Bioaccumulation of Contaminants in
Fish. In: Braunbeck, T., Hinton, D. E. & Streit, B. (eds.). Fish
Ecotoxicology, Birkhduser, Basel, 353-387.

168 Nightingale, B., Longcore, T. & Simenstad, C. A. (2005).
Artificial Night Lighting and Fishes. In: Rich, C. & Longcore, T.
(eds.). Ecological Consequences of Artificial Night Lighting, Island
Press, Washington, 257-276.

169 van der Grient, J. M. A. & Drazen, J. C. (2021). Potential
Spatial Intersection between High-Seas Fisheries and Deep-Sea
Mining in International Waters. Marine Policy, 129, 104564,
https://doi.org/10.1016 /j.marpol.2021.104564.

170 Rolinski, S., Segschneider, J. & Siindermann, J. (2001).
Long-Term Propagation of Tailings from Deep-Sea Mining

58

under Variable Conditions by Means of Numerical Simulations.
Deep Sea Research Part II: Topical Studies in Oceanography, 48,
3469-3485, https://doi.org/10.1016/S0967-0645(01)00053-4;
Muiioz-Royo, C., Peacock, T., Alford, M. H., Smith, J. A., Le Boyer,
A., Kulkarni, C. S. et al. (2021). Extent of Impact of Deep-Sea
Nodule Mining Midwater Plumes Is Influenced by Sediment
Loading, Turbulence and Thresholds. Communications Earth &
Environment, 2, 148, https://doi.org/10.1038/s43247-021-00213-8.
171 Estes, E. R., Pockalny, R., D'Hondt, S., Inagaki, E, Morono,
Y., Murray, R. W. et al. (2019). Persistent Organic Matter in Oxic
Subseafloor Sediment. Nature Geoscience, 12, 126-131, https://
doi.org/10.1038/541561-018-0291-5.

172 Herndl, G.]. & Reinthaler, T. (2013). Microbial Control

of the Dark End of the Biological Pump. Nature Geoscience,
6,718-724, https://doi.org/10.1038 /ngeo1921; Feely, R. A.,
Sabine, C. L., Schlitzer, R., Bullister, J. L., Mecking, S. &

Greeley, D. (2004). Oxygen Utilization and Organic Carbon
Remineralization in the Upper Water Column of the Pacific
Ocean. Journal of Oceanography, 60, 45-52, https://doi.
org/10.1023/B:JOCE.0000038317.01279.aa.

173 Guinotte, J. M. & Fabry, V.. (2008). Ocean Acidification and
Its Potential Effects on Marine Ecosystems. Annals of the New
York Academy of Sciences, 1134, 320-342, https://doi.org/10.1196/
annals.1439.013.

174 Orcutt, B. N., Bradley, J. A., Brazelton, W. J., Estes, E. R.,
Goordial, J. M., Huber, J. A. et al. (2020). Impacts of Deep-Sea
Mining on Microbial Ecosystem Services. Limnology and
Oceanography, 65,1489-1510, https://doi.org/10.1002/Ino.11403.
175 Davison, P. C., Checkley, D. M., Koslow, J. A. & Barlow, J.
(2013). Carbon Export Mediated by Mesopelagic Fishes in the
Northeast Pacific Ocean. Progress in Oceanography, 116, 14-30,
https://doi.org/10.1016 /j.pocean.2013.05.013.

176 Stratmann, T., Lins, L., Purser, A., Marcon, Y., Rodrigues,
C.E, Ravara, A. et al. (2018). Abyssal Plain Faunal Carbon

Flows Remain Depressed 26 Years after a Simulated Deep-Sea
Mining Disturbance. Biogeosciences, 15, 4131-4145, https://doi.
0rg/10.5194/bg-15-4131-2018.

177 Amon, D. ], Gollner, S., Morato, T., Smith, C. R., Chen,

C., Christiansen, S. et al. (2022). Assessment of Scientific

Gaps Related to the Effective Environmental Management of
Deep-Seabed Mining. Marine Policy, 138, 105006, https://doi.
0rg/10.1016 /j.marpol.2022.105006.

178 Clark, M. R., Durden, J. M. & Christiansen, S. (2020).
Environmental Impact Assessments for Deep-Sea Mining: Can
We Improve Their Future Effectiveness? Marine Policy, 114,
https://doi.org/10.1016 /j.marpol.2018.11.026.

179 Reproduced from Amon, D. J., Gollner, S., Morato, T.,
Smith, C. R., Chen, C., Christiansen, S. et al. (2022). Assessment
of Scientific Gaps Related to the Effective Environmental
Management of Deep-Seabed Mining. Marine Policy, 138,
105006, https://doi.org/10.1016 /j.marpol.2022.105006. See also
Deep Sea Mining Campaign & MiningWatch Canada (2020).
Chin, A & Hari, K., Predicting the Impacts of Mining Deep Sea
Polymetallic Nodules in the Pacific Ocean: A Review of Scientific
Literature, https://miningwatch.ca/sites/default/files/nodule_
mining_in_the_pacific_ocean.pdf, at p.46.

180 UNCLOS, Article 136.

181 Ibid., Article 140(1) and Preamble, 6" recital.

182 Ibid., Article 137(2).

183 Ibid., Article 140(2).

184 Jaeckel, A. (2020). Benefitting from the Common Heritage
of Humankind: From Expectation to Reality. International
Journal of Marine and Coastal Law, 35, 660-681, https://doi.
0rg/10.1163/15718085-BJA10032.

185 Draft Regulations on Exploitation of Mineral Resources in
the Area, Regulation 12(3).

186 Jaeckel, A. (2020). Benefitting from the Common Heritage
of Humankind: From Expectation to Reality. International
Journal of Marine and Coastal Law, 35, 660-681, https://doi.
0rg/10.1163/15718085-BJA10032.

187 DSCC (2022). Deep-sea mining: who stands to benefit? https://
savethehighseas.org/wp-content/uploads/2022/03/DSCC_
FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf

188 German Environment Agency/Umweltbundesamt

(2021), ‘Deep-sea mining’, accessed 6.2.23. https://www.
umweltbundesamt.de/themen /wasser/gewaesser/meere/
nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-
der-tiefsee.

189 Lusty, P. A.J., Jones, D. O. B., Diz, D., Durden, J. M., Grant, H.
L.]J. & Josso, P. (2021). Deep Sea Mining Evidence Review. British
Geological Survey Commissioned Report CR/21/119, 463pp.
Report produced by the British Geological Survey, National
Oceanography Centre and Heriot-Watt University under
contract to FCDO. https://www.bgs.ac.uk/download /deep-sea-
mining-evidence-review

190 See summary of stakeholder responses to Question 10.2.4.
in Lusty, P. A. J., Jones, D. O. B., Diz, D., Durden, J. M., Grant, H.
L.J. &Josso, P. (2021). Deep Sea Mining Evidence Review. British
Geological Survey Commissioned Report CR/21/119, 463pp.
Report produced by the British Geological Survey, National
Oceanography Centre and Heriot-Watt University under
contract to FCDO. https://www.bgs.ac.uk/download /deep-sea-
mining-evidence-review; Manhart, A. & McLennan, A. (2023).
The rush for metals in the deep sea. Considerations on deep-sea
mining. Study for Greenpeace e.V., Freiburg. February 2023.

191 Roth, R., Kirchain, R., Field, E, Peacock, T. (2018).
Understanding the Economics of Seabed Mining for Polymetallic
Nodules. MIT presentation, ISA Council Meeting. Kingston,
Jamaica, 6 March 2018. https://isa.org.jm/files/files /documents/
economicspmn_0.pdf. See also: Lusty, P. A.J., Jones, D. O.

B., Diz, D., Durden, J. M., Grant, H. L. ]. & Josso, P. (2021).

Deep Sea Mining Evidence Review. British Geological Survey
Commissioned Report CR/21/119, 463pp. Report produced by the
British Geological Survey, National Oceanography Centre and


https://doi.org/10.1017/S0025315418001066
https://doi.org/10.1016/j.marpol.2019.02.014
https://doi.org/10.1016/j.marpol.2019.02.014
https://doi.org/10.1016/B978-0-08-095975-7.01111-6
https://doi.org/10.1016/B978-0-08-095975-7.01111-6
https://doi.org/10.1080/106411999273666
https://doi.org/10.1080/106411999273666
https://doi.org/10.1016/S0967-0645(01)00070-4
https://doi.org/10.1016/S0967-0645(01)00070-4
https://doi.org/10.1038/s41598-019-44492-w
https://doi.org/10.1080/106411999273666
https://doi.org/10.1080/106411999273666
https://doi.org/10.1126/sciadv.aaz5922
https://doi.org/10.1126/sciadv.aaz5922
https://doi.org/10.1002/iroh.19920770213
https://doi.org/10.1002/iroh.19920770213
https://doi.org/10.1016/j.marpol.2016.09.032
https://doi.org/10.1093/icesjms/fsv123
https://doi.org/10.1093/icesjms/fsv123
https://doi.org/10.1126/science.aaf1703
https://doi.org/10.1126/science.aaf1703
https://doi.org/10.1016/S0967-0645(01)00053-4
https://doi.org/10.1038/s43247-021-00213-8
https://doi.org/10.1038/s43247-021-00213-8
https://doi.org/10.1016/j.envres.2021.110753
https://doi.org/10.1016/j.envres.2021.110753
https://doi.org/10.3389/fmars.2017.00368
https://doi.org/10.3389/fmars.2022.915650
https://doi.org/10.3389/fmars.2017.00368
https://doi.org/10.1126/science.abo2804
https://doi.org/10.1126/science.abo2804
https://doi.org/10.3389/fmars.2023.1095930
https://doi.org/10.1016/j.tree.2019.09.006
https://doi.org/10.1016/j.tree.2019.09.006
https://doi.org/10.1146/annurev-marine-120308-081028
https://doi.org/10.1146/annurev-marine-120308-081028
https://doi.org/10.1016/j.marpol.2019.02.014
https://doi.org/10.1016/j.marpol.2019.02.014
https://doi.org/10.1371/journal.pone.0171750
https://doi.org/10.1371/journal.pone.0171750
https://doi.org/10.1038/s41598-019-44492-w
https://doi.org/10.1016/j.marenvres.2017.04.010
https://doi.org/10.1038/s41598-021-91703-4
https://doi.org/10.1038/s41598-021-91703-4
https://doi.org/10.1111/oik.01549
https://doi.org/10.1002/lno.11403
https://doi.org/10.1126/science.1132294
https://doi.org/10.1126/science.1132294
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://doi.org/10.1146/annurev-marine-120308-081109
https://doi.org/10.1146/annurev-marine-120308-081109
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://doi.org/10.3389/fmars.2022.910940
https://doi.org/10.1080/106411999273666
https://doi.org/10.1080/106411999273666
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://doi.org/10.1016/j.marpol.2021.104564
https://doi.org/10.1016/S0967-0645(01)00053-4
https://doi.org/10.1038/s43247-021-00213-8
https://doi.org/10.1038/s41561-018-0291-5
https://doi.org/10.1038/s41561-018-0291-5
https://doi.org/10.1038/ngeo1921
https://doi.org/10.1023/B:JOCE.0000038317.01279.aa
https://doi.org/10.1023/B:JOCE.0000038317.01279.aa
https://doi.org/10.1196/annals.1439.013
https://doi.org/10.1196/annals.1439.013
https://doi.org/10.1002/lno.11403
https://doi.org/10.1016/j.pocean.2013.05.013
https://doi.org/10.5194/bg-15-4131-2018
https://doi.org/10.5194/bg-15-4131-2018
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1016/j.marpol.2022.105006
https://doi.org/10.1016/j.marpol.2018.11.026
https://doi.org/10.1016/j.marpol.2022.105006
https://miningwatch.ca/sites/default/files/nodule_mining_in_the_pacific_ocean.pdf
https://miningwatch.ca/sites/default/files/nodule_mining_in_the_pacific_ocean.pdf
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://isa.org.jm/files/files/documents/economicspmn_0.pdf
https://isa.org.jm/files/files/documents/economicspmn_0.pdf

Heriot-Watt University under contract to FCDO. https://www.
bgs.ac.uk/download/deep-sea-mining-evidence-review

192 Lusty, P. A.],, Jones, D. O. B., Diz, D., Durden, J. M., Grant, H.
L.J. & Josso, P. (2021). Deep Sea Mining Evidence Review. British
Geological Survey Commissioned Report CR/21/119, 463pp.
Report produced by the British Geological Survey, National
Oceanography Centre and Heriot-Watt University under
contract to FCDO. https://www.bgs.ac.uk/download/deep-sea-
mining-evidence-review

193 Ibid.

194 UNCLOS, Article 140(2)

195 Ibid.

196 Kirchain, R., Roth, R., Field, ER., Muiioz-Royo, C. and
Peacock, T. (2021). UPDATE: Report to the International Seabed
Authority on the Development of an Economic Model and System of
Payments for the Exploitation of Polymetallic Nodules in the Area
Based on Stakeholder Feedback. MIT Materials Systems Laboratory,
Massachusetts Institute of Technology, https://isa.org.jm/

files /files/documents/Nodule%20Financial%20Payment%20
System%20Report%200ctober%202020%20V3.pdf.

197 Kirchain, R., Roth, R., Field, E R., Mufioz-Royo, C. &
Peacock, T. (2019). Report to the International Seabed Authority
on the Development of an Economic Model and System of Payments
for the Exploitation of Polymetallic Nodules in the Area. Materials
Systems Laboratory, Massachusetts Institute of Technology,
https://isa.org.jm/files /files /documents/paysysmodel-3jun.pdf)
198 DSCC (2022). Deep-sea mining: who stands to benefit? https://
savethehighseas.org/wp-content/uploads/2022/03/DSCC_
FactSheet6_ DSM_WhoBenefits_4pp_Feb22.pdf. The DSCC
analysis was based on the initial report submitted by the MIT
in 2019 (see Kirchain, R., Roth, R., Field, E. R., Muiioz-Royo, C. &
Peacock, T. (2019). Report to the International Seabed Authority
on the Development of an Economic Model and System of Payments
for the Exploitation of Polymetallic Nodules in the Area. Materials
Systems Laboratory, Massachusetts Institute of Technology,
https://isa.org.jm/files/files /[documents/paysysmodel-3jun.
pdf). The authors of the MIT study subsequently revised their
analysis following stakeholder feedback (see Kirchain, R., Roth,
R., Field, ER., Muiioz-Royo, C. and Peacock, T. (2021). UPDATE:
Report to the International Seabed Authority on the Development
of an Economic Model and System of Payments for the Exploitation
of Polymetallic Nodules in the Area Based on Stakeholder Feedback.
MIT Materials Systems Laboratory, Massachusetts Institute

of Technology, https://isa.org.jm/files/files /[documents/
Nodule%20Financial%20Payment%20System%20Report%20
October%202020%20V3.pdf). However the cumulative ISA
revenue projected by MIT was of the same order of magnitude
before and after incorporating stakeholder feedback in the
model, thus the findings of the DSCC analysis still stand. ISA
revenue in net present value (NPV) terms was not provided in
the updated report.

199 Ibid.

200 Permanent Mission of Algeria to the ISA, Statement on
behalf of the African Group by Mr Mehdi Remaoun. 25th
Session of the Council of the International Seabed Authority.
Kingston, Jamaica. 25 February 2019. https://isa.org.jm/files/
files/documents/1-algeriaoboag_finmodel.pdfat p.13.

201 Kirchain, R., Roth, R., Field, E R., Muiioz-Royo, C. & Peacock,
T. (2019). Report to the International Seabed Authority on the
Development of an Economic Model and System of Payments for the
Exploitation of Polymetallic Nodules in the Area. Materials Systems
Laboratory, Massachusetts Institute of Technology, https://isa.
org.jm/files/files/documents/paysysmodel-3jun.pdf

202 See DSCC and Flora and Fauna International (FFI)
responses to Question 3 of the stakeholder consultation in
Lusty, P. A.J., Jones, D. O. B, Diz, D., Durden, J. M., Grant, H. L.

J. & Josso, P. (2021). Deep Sea Mining Evidence Review. British
Geological Survey Commissioned Report CR/21/119, 463pp.
Report produced by the British Geological Survey, National
Oceanography Centre and Heriot-Watt University under
contract to FCDO. https://www.bgs.ac.uk/download/deep-sea-
mining-evidence-review/

203 ISA Council (2022). Decision relating to the commissioning
by the secretariat of a study on the internalization of
environmental costs of exploitation activities [in] the Area into

the production costs of minerals from the Area. 27th session of

the ISA Council. Kingston, Jamaica. 31 October - 11 November
2022. Doc. ISBA/27/C/43, https://isa.org.jm /files/files/
documents/2225708E.pdf.

204 Miller, K. A., Brigden, K., Santillo, D., Currie, D., Johnston,
P., & Thompson, K. E (2021). Challenging the Need for Deep
Seabed Mining From the Perspective of Metal Demand,
Biodiversity, Ecosystems Services, and Benefit Sharing.
Frontiers in Marine Science, 8,1040. https://doi.org/10.3389/
fmars.2021.706161

205 Van Dover, C. L., Ardron, J. A., Escobar, E., Gianni, M.,
Gjerde, K. M., Jaeckel, A. et al. (2017). Biodiversity Loss from
Deep-Sea Mining. Nature Geoscience, 10, 464-465, https://doi.
0rg/10.1038/ngeo2983; Niner, H. J., Ardron, J. A., Escobar, E.
G., Gianni, M., Jaeckel, A., Jones, D. O. B. et al. (2018). Deep-Sea
Mining with No Net Loss of Biodiversity—An Impossible

Aim. Frontiers in Marine Science, 5, 53, https://doi.org/10.3389/
fmars.2018.00053. See commentary in Jaeckel, A. (2020).
Benefitting from the Common Heritage of Humankind: From
Expectation to Reality. The International Journal of Marine and
Coastal Law, 35(4), 660-681. https://doi.org/10.1163/15718085-
BJA10032.

206 Jaeckel, A. (2020). Benefitting from the Common Heritage
of Humankind: From Expectation to Reality. The International
Journal of Marine and Coastal Law, 35(4), 660-681. https://doi.
0rg/10.1163/15718085-BJA10032.

207 DSCC (2022). Deep-sea mining: who stands to benefit? https://
savethehighseas.org/wp-content/uploads/2022/03/DSCC_
FactSheet6_ DSM_WhoBenefits_4pp_Feb22.pdf

208 Vierros, M. K., Harrison, A. L., Sloat, M. R., Crespo, G. O.,
Moore, J. W,, Dunn, D. C. et al. (2020). Considering Indigenous
Peoples and local communities in governance of the global
ocean commons. Marine Policy, 119, 104039. https://doi.
0rg/10.1016/]. MARPOL.2020.104039; Miller, K. A., Brigden,

K., Santillo, D., Currie, D., Johnston, P., & Thompson, K. E
(2021). Challenging the Need for Deep Seabed Mining From the
Perspective of Metal Demand, Biodiversity, Ecosystems Services,
and Benefit Sharing. Frontiers in Marine Science, 8, 1040.
https://doi.org/10.3389/fmars.2021.706161; see also: Federated
States of Micronesia (undated). Template for submission of
textual proposals during the 27th session: Council part I.
Informal Working Group - Environment. https://isa.org.jm/
files/2022-03/Micronesia-AnnexIV-merged.pdf

209 Folkersen, M. V., Fleming, C. M., & Hasan, S. (2019).
Depths of uncertainty for deep-sea policy and legislation.
Global Environmental Change, 54, 1-5. https://doi.org/10.1016/].
GLOENVCHA.2018.11.002.

210 Folkersen, M.V,, Fleming, C.M., and Hasan, S. (2019).
Depths of Uncertainty for Deep-Sea Policy and Legislation,

54 Global Environmental Change 1-5, https://doi.org/10.1016/j.
gloenvcha.2018.11.002.

211 Jaeckel, A. (2020). Benefitting from the Common Heritage
of Humankind: From Expectation to Reality. The International
Journal of Marine and Coastal Law, 35(4), 660-681. https://doi.
0rg/10.1163/15718085-BJA10032

212 German Environment Agency/Umweltbundesamt

(2021), ‘Deep-sea mining’, accessed 6.2.23. https://www.
umweltbundesamt.de/themen /wasser/gewaesser/meere/
nutzung-belastungen /tiefseebergbau-andere-nutzungsarten-
der-tiefsee

213 Tortorella, E., Tedesco, P, Esposito, E. P, January, G. G., Fani,
R.,Jaspars, M., & de Pascale, D. (2018). Antibiotics from Deep-
Sea Microorganisms: Current Discoveries and Perspectives.
Marine Drugs, 16(10). https://doi.org/10.3390/MD16100355

214 Jaeckel, A. (2020). Benefitting from the Common Heritage
of Humankind: From Expectation to Reality. The International
Journal of Marine and Coastal Law, 35(4), 660-681. https://doi.
0rg/10.1163/15718085-BJA10032

215 UNCLOS, Articles 140 and 150.

216 i.e. excluding the contract issued to the Interoceanmetal
Joint Organization (IOM) composed of Bulgaria, Cuba, the Czech
Republic, the Russian Federation, Slovakia and Poland.

217 ISA (2019). Current Status of the Reserved Areas with the
International Seabed Authority. Policy Brief 01/2019. https://
www.isa.org.jm/files/files/documents/statusofreservedareas-
01-2019-a.pdf

218 DSCC (2022). Deep-sea mining: who stands to benefit? https://
savethehighseas.org/wp-content/uploads/2022/03/DSCC_
FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf.

219 Greenpeace International (2020). Deep Trouble: The murky
world of the deep sea mining industry. https://www.greenpeace.
org/international /publication/45835 /deep-sea-mining-
exploitation/

220 The remaining two exploration contracts for polymetallic
nodules are located in the Indian Ocean and Western Pacific
Ocean.

221 Blue Minerals Jamaica Ltd is a subsidiary of Blue Minerals
Switzerland S.A., a holding company acting for the Allseas
Group and directed by the same board of directors - see: Blue
Minerals Jamaica Ltd (2022). Annual Return for Companies with
Shares for the period ending 12 December 2020, obtained by EJF
from the Companies Office of Jamaica; and Federal Commercial
Registry Office (ZEFIX) (undated), ‘Blue Minerals Switzerland
SA, accessed 31.1.2023, https://www.zefix.ch/en/search /entity/
list/firm /1438678

222 DSCC (2022). Deep-sea mining: who stands to benefit? https://
savethehighseas.org/wp-content/uploads/2022/03/DSCC_
FactSheet6_DSM_WhoBenefits_s4pp_Feb22.pdf

223 Greenpeace International (2020). Deep Trouble: The murky
world of the deep sea mining industry. https://www.greenpeace.
org/international /publication /45835 /deep-sea-mining-
exploitation/

224 DSCC (2022). Deep-sea mining: who stands to benefit?
https://savethehighseas.org/wp-content/uploads/2022/03/
DSCC_FactSheet6_DSM_WhoBenefits 4pp_Feb22.

pdf, citing: Sustainable Opportunities Acquisition Corp

(2021). Form S-4 filing with Securities and Exchange
Commission. 5 August 2021. https://www.sec.gov/Archives/
edgar/data/1798562/000121390021040480 /fs42021a5_
sustainableopp.htm.

225 DSCC (2022). Deep-sea mining: who stands to benefit? https://
savethehighseas.org/wp-content/uploads/2022/03/DSCC_
FactSheet6_DSM_WhoBenefits_s4pp_Feb22.pdf

226 UNCLOS, Article 153(2) read in conjunction with Annex III,
Article 4(3).

227 Ibid., Article 153(2). See also Annex III, Article 9(4) which
specifies that only entities sponsored AND effectively controlled
by developing states should have access to reserved areas.

228 Ibid., Annex III, Article 4(3).

229 Ibid., Annex III, Article 9.

230 Dingwall, J. (2021). International Law and Corporate Actors in
Deep Seabed Mining, Oxford University Press, Oxford, at 135-141.
231 ISA Legal and Technical Commission (2014). Analysis

of regulation 11.2 of the Regulations on Prospecting and
Exploration for Polymetallic Nodules and Polymetallic
Sulphides in the Area, Doc. ISBA20/LTC/10, https://isa.org.jm/
files/files/documents/isba-20ltc-10_o.pdf, para. 22.

232 UNCLOS, Article 153(2) provides that “Activities in the Area
shall be carried out...(b) in association with the Authority by States
Parties, or state enterprises or natural or juridical persons which
possess the nationality of States Parties OR are effectively controlled
by them or their nationals, when sponsored by such States...”

233 Willaert, K. (2019). Forum Shopping within the Context of

59

Deep Sea Mining: Towards Sponsoring States of Convenience.
Revue Belge de Droit International, 52, 116-138, at 124; Willaert,

K. & Singh, P. A. (2021). Deep Sea Mining Partnerships with
Developing States: Favourable Collaborations or Opportunistic
Endeavours?. International Journal of Marine and Coastal Law, 36,
pp. 199-217, at 204-205.

234 UNCLOS, Annex III, Article 4(3).

235 ISA (undated), Blue Minerals Jamaica Ltd, accessed
06.02.2023. https://www.isa.org.jm/exploration-contracts/
blue-minerals-jamaica-ltd

236 Report and recommendations of the Legal and Technical
Commission to the Council of the International Seabed
Authority relating to an application for approval of a plan of
work for exploration for polymetallic nodules by Blue Minerals
Jamaica Ltd. 26th session of the ISA Council. Kingston, Jamaica.
20-24 July 2020. 20-24 July 2020, 26th Session, Council.
ISBA/26/C/22. https://isa.org.jm/files/files/documents/
ISBA_26_C_22-E.pdf.

237 Further indication is a statement in the report of the

LTC on the plan of work which states that a shareholder

and operational partner of the applicant is a multinational
enterprise engaged for more than 35 years in carrying out
challenging marine projects in the offshore oil and gas industry
and currently engaged in the deep seabed mining sector. Allseas
recently announced the celebration of its 37th anniversary on its
website. https://allseas.com/company/history/

238 UNCLOS, Annex III, Article 9(4)

239 Willaert, K., & Singh, P. A. (2021). Deep sea mining
partnerships with developing states: Favourable collaborations
or opportunistic endeavours? International Journal of Marine and
Coastal Law, 36(2), 199-217. https://doi.org/10.1163/15718085-
BJA10052

240 This issue is discussed more extensively in: Greenpeace
International (2020). Deep Trouble: The murky world of the deep
sea mining industry. https://www.greenpeace.org/international /
publication/45835/deep-sea-mining-exploitation/

241 Willaert, K., & Singh, P. A. (2021). Deep sea mining
partnerships with developing states: Favourable collaborations
or opportunistic endeavours? International Journal of Marine and
Coastal Law, 36(2), 199-217. https://doi.org/10.1163/15718085-
BJA10052

242 Willaert, K. (2020). Forum shopping within the context of
deep sea mining : towards sponsoring states of convenience?
9th Annual Cambridge International Law Conference, Abstracts.
http:/hdLhandle.net/1854/LU-8646342

243 EJF (2020). Off the hook - how flags of convenience let illegal
fishing go unpunished. https://ejfoundation.org/reports/
off-the-hook-how-flags-of-convenience-let-illegal-fishing-go-
unpunished

244 International Tribunal for the Law of the Sea, Responsibilities
and obligations of States with respect to activities in the Area,
Advisory Opinion, 1 February 2011, ITLOS Rep. 2011, para.

159. https://www.itlos.org/fileadmin/itlos/documents/cases/
case_no_17/17_adv_op_010211_en.pdf

245 Ibid.

246 UNCLOS, Annex III, Article 9(4)

247 Exploration contracts held by: (i) Nauru Ocean Resources
Inc. (NORI) and sponsored by Nauru; (i) Tonga Offshore
Mining Limited (TOML) and sponsored by Tonga, and (iii)
Marawa Research and Exploration Ltd. and sponsored

by Kiribati. For details of TMC's involvement in these

contracts, see: Sustainable Opportunities Acquisition

Corp (2021). Form S-4 filing with Securities and Exchange
Commission. 5 August 2021. https://www.sec.gov/Archives/
edgar/data/1798562/000121390021040480 /fs42021a5_
sustainableopp.htm; and TMC (undated), ‘NORI-D Project -
Nauru Ocean Resources Inc’, accessed 7.2.2023, https://metals.
co/nori/. NORI and TOML are both wholly-owned subsidiaries
of TMC while TMC, through its wholly-owned subsidiary DGE,
entered into an agreement in 2013, “granting DGE the exclusive
right for 40 years to carry out exploration and collection in the
Marawa Contract Area as well as purchase polymetallic nodules
collected from the Marawa Contract Area.” (see Form S-4 filing
referred to above)

248 Exploration contracts held by: (i) Global Sea Mineral
Resources NV and sponsored by Belgium, and (ii) Cook

Islands Investment Corporation (CIIC) and sponsored by the
Cook Islands. For details of DEME'’s involvement in these
contracts, see: GSR (undated), ‘Harnessing ocean minerals’,
accessed 7.2.2023, https://deme-gsr.com/; and CIIC Seabed
Resources Limited (undated). 20/21 Application for a seabed
minerals exploration licence. https://staticl.squarespace.com/
static/scca30fab2cf793ec6d94096 /t/6186fa13f5624d55b5d318
2d/1636235798565/CIICSR_Public+summary+of+application.
pdf. The document notes that CIIC Seabed Resources (CIIC-SR)
is ajoint venture between Cook Islands Investment Corporation
(CIIC - a statutory Corporation of the Cook Islands Government)
and Global Sea Mineral Resources Cook Islands (GSR-CI),
owned by Global Sea Mineral Resources NV (GSR), part of the
DEMEGroup, located in Belgium.

249 Exploration contracts held by UK Seabed Resources

Ltd. and sponsored by the UK. For details of Lockheed

Martin’s involvement in these contracts, see: Lockheed

Martin (undated), ‘UK Seabed Resources’, accessed 7.2.2023,
https://www.lockheedmartin.com /en-gb /products/
uk-seabed-resources.html; and UK Seabed Resources

Limited (2022). Annual Report and Financial Statements for

the year ended 31 December 2021. https://find-and-update.
company-information.service.gov.uk /company/08058443/
filing-history/MzM1MzcxNDg4M2FkaXF6a2N4/
document?format=pdf&download=0. The latter document
identifies Lockheed Martin as the “ultimate parent undertaking
and controlling party” of UKSR (at p.16)

250 Exploration contract held by Ocean Mineral Singapore


https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/paysysmodel-3jun.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://isa.org.jm/files/files/documents/paysysmodel-3jun.pdf
https://isa.org.jm/files/files/documents/paysysmodel-3jun.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/1-algeriaoboag_finmodel.pdf
https://isa.org.jm/files/files/documents/1-algeriaoboag_finmodel.pdf
https://isa.org.jm/files/files/documents/paysysmodel-3jun.pdf
https://isa.org.jm/files/files/documents/paysysmodel-3jun.pdf
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://www.bgs.ac.uk/download/deep-sea-mining-evidence-review/
https://isa.org.jm/files/files/documents/2225708E.pdf
https://isa.org.jm/files/files/documents/2225708E.pdf
https://doi.org/10.3389/fmars.2021.706161
https://doi.org/10.3389/fmars.2021.706161
https://doi.org/10.1038/ngeo2983
https://doi.org/10.1038/ngeo2983
https://doi.org/10.3389/fmars.2018.00053
https://doi.org/10.3389/fmars.2018.00053
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://doi.org/10.1016/J.MARPOL.2020.104039
https://doi.org/10.1016/J.MARPOL.2020.104039
https://doi.org/10.3389/fmars.2021.706161
https://isa.org.jm/files/2022-03/Micronesia-AnnexIV-merged.pdf
https://isa.org.jm/files/2022-03/Micronesia-AnnexIV-merged.pdf
https://doi.org/10.1016/J.GLOENVCHA.2018.11.002
https://doi.org/10.1016/J.GLOENVCHA.2018.11.002
https://doi.org/10.1016/j.gloenvcha.2018.11.002
https://doi.org/10.1016/j.gloenvcha.2018.11.002
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://www.umweltbundesamt.de/themen/wasser/gewaesser/meere/nutzung-belastungen/tiefseebergbau-andere-nutzungsarten-der-tiefsee
https://doi.org/10.3390/MD16100355
https://doi.org/10.1163/15718085-BJA10032
https://doi.org/10.1163/15718085-BJA10032
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.zefix.ch/en/search/entity/list/firm/1438678
https://www.zefix.ch/en/search/entity/list/firm/1438678
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet6_DSM_WhoBenefits_4pp_Feb22.pdf
https://isa.org.jm/files/files/documents/isba-20ltc-10_0.pdf
https://isa.org.jm/files/files/documents/isba-20ltc-10_0.pdf
https://www.isa.org.jm/exploration-contracts/blue-minerals-jamaica-ltd
https://www.isa.org.jm/exploration-contracts/blue-minerals-jamaica-ltd
https://isa.org.jm/files/files/documents/ISBA_26_C_22-E.pdf
https://isa.org.jm/files/files/documents/ISBA_26_C_22-E.pdf
https://allseas.com/company/history/
https://doi.org/10.1163/15718085-BJA10052
https://doi.org/10.1163/15718085-BJA10052
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://doi.org/10.1163/15718085-BJA10052
https://doi.org/10.1163/15718085-BJA10052
http://hdl.handle.net/1854/LU-8646342
https://ejfoundation.org/reports/off-the-hook-how-flags-of-convenience-let-illegal-fishing-go-unpunished
https://ejfoundation.org/reports/off-the-hook-how-flags-of-convenience-let-illegal-fishing-go-unpunished
https://ejfoundation.org/reports/off-the-hook-how-flags-of-convenience-let-illegal-fishing-go-unpunished
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://metals.co/nori/
https://metals.co/nori/
https://deme-gsr.com/
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://static1.squarespace.com/static/5cca30fab2cf793ec6d94096/t/6186fa13f5624d55b5d3182d/1636235798565/CIICSR_Public+summary+of+application.pdf
https://www.lockheedmartin.com/en-gb/products/uk-seabed-resources.html
https://www.lockheedmartin.com/en-gb/products/uk-seabed-resources.html
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history/MzM1MzcxNDg4M2FkaXF6a2N4/document?format=pdf&download=0
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history/MzM1MzcxNDg4M2FkaXF6a2N4/document?format=pdf&download=0
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history/MzM1MzcxNDg4M2FkaXF6a2N4/document?format=pdf&download=0
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history/MzM1MzcxNDg4M2FkaXF6a2N4/document?format=pdf&download=0

Pte Ltd. See: Reuters (16.6.2015), ‘Keppel Corp unit signs

seabed exploration contract’, accessed 7.2.2023, https://
www.reuters.com/article/keppel-corp-contract-seabed-
idUKL3N0Z23IL20150616. Ocean Mineral Singapore Pte

Ltd (OMS), Keppel's subsidiary and holder of the contract,
reportedly has a partnership arrangement with UKSR/Lockheed
Martin. UKSR holds a 19.9% share in a joint venture with OMS
according to UKSR's Annual Report and Financial Statements
for the year ended 31 December 2021.

251 Exploration contract held by Blue Minerals Jamaica Ltd
(BMJ) and sponsored by Jamaica. BM] is a subsidiary of Blue
Minerals Switzerland S.A., a holding company acting for the
Allseas Group and directed by the same board of directors - see:
Blue Minerals Jamaica Ltd (2022). Annual Return for Companies
with Shares for the period ending 12 December 2020, obtained by
EJF from the Companies Office of Jamaica; Federal Commercial
Registry Office (ZEFIX) (undated). Blue Minerals Switzerland
SA, accessed 31.1.2023, https://www.zefix.ch /en/search/entity/
list/firm /1438678

252 Greenpeace International (2020). Deep Trouble: The murky
world of the deep sea mining industry. https://www.greenpeace.
org/international /publication /45835 /deep-sea-mining-
exploitation/, citing International Monetary Fund, ‘World
Economic Outlook Database’, International Monetary Fund,
October 2016.

253 Cassin, R. (2018), ‘At Keppel, it wasn't a rogue employee. It
was widespread corruption’, FCAP Blog, 2 January 2018, accessed
10.12.2022, https://fcpablog.com /2018 /1/2 /at-keppel-it-wasnt-
a-rogue-employee-it-was-widespread-corrup/; Leong, G. (2018),
‘Former key Keppel execs arrested in corruption probe’, The
Straits Times, 2 February 2018, accessed 10.12.2022, https://
www.straitstimes.com/singapore /former-key-keppel-execs-
arrested-in-corruption-probe; The United States Department

of Justice (2017), ‘Keppel Offshore & Marine Ltd. and U.S.

Based Subsidiary Agree to Pay $422 Million in Global Penalties
to Resolve Foreign Bribery Case’, 22 December 2017, accessed
10.12.2022, https://www.justice.gov/opa/pr/keppel-offshore-
marine-ltd-and-us-based-subsidiary-agree-pay-422-million-
global-penalties

254 UK Seabed Resources Ltd. (2022). Annual Report and
Financial Statements for the year ended 31 December 2021. 4
October 2022. https://find-and-update.company-information.
service.gov.uk/company/08058443 /filing-history

255 ISA Legal and Technical Commission (2016). Issues

related to the sponsorship of contracts for exploration in the Area,
monopolization, effective control and related matters. 22nd session.
Kingston, Jamaica. 11-22 July 2016. ISBA/22/LTC/13, https://isa.
org.jm/files/files/documents/isba-22ltc-13_1.pdf, at para.7

256 ISA (2011). Seabed council approves four applications

for exploratory contracts with authority in deep seabed area.
Requests Secretary-General to issue them with a plan of work in
the form of contracts with the Authority. 17th session. Kingston,
Jamaica. 11-22 July 2011. SB/17/11, https://isa.org.jm/files /files/
documents/sb-17-11.pdf, at p.3

257 ISA (2021), ‘Blue Minerals Jamaica Limited and ISA sign
exploration contract for polymetallic nodules in the CCZ’, Press
Release, 22 April 2021, accessed 16.02.2023. https://www.isa.
org.jm/news/blue-minerals-jamaica-limited-and-isa-sign-
exploration-contract-polymetallic-nodules-ccz

258 Blue Minerals Jamaica Ltd (2022). Annual Return for
Companies with Shares for the period ending 12 December 2021.
Obtained by EJF from the Companies Office of Jamaica.

259 TMC the metals company Inc., Schedule 13D (Rule
13d-101), Information to be included in statements filed
pursuant to §240.13d-1(a) and amendments thereto filed
pursuant to § 240.13d-2(a), 9 September 2021. https:/www.
sec.gov/Archives/edgar/data/1798562/000110465921117864/
tm2128025d1_sc13d.htm

260 Anon. (2022), ‘Trial run concludes with record haul’, Allseas
Group, 14 November 2022, accessed 7.2.2023, https://allseas.
com/news /trial-run-concludes-with-record-haul/

261 Companies Office of Jamaica (undated). Full Company
Details for Blue Minerals Jamaica, accessed 17.01.2023; Blue
Minerals Jamaica Ltd. (2021). Annual Return for Companies with
Shares for the period ending 12 December 2020. 12 February 2021,
obtained by EJF from the Companies Office of Jamaica.

262 Blue Minerals Jamaica Ltd. (2021). Annual Return for
Companies with Shares for the period ending 12 December 2020. 12
February 2021, obtained by EJF from the Companies Office of
Jamaica.

263 Blue Minerals Jamaica Ltd. (2022). Annual Return for
Companies with Shares for the period ending 12 December 2021. 15
February 2022, obtained by EJF from the Companies Office of
Jamaica.

264 Blue Minerals Jamaica Ltd. (2021). Annual Return for
Companies with Shares for the period ending 12 December 2020. 12
February 2021, obtained by EJF from the Companies Office of
Jamaica.

265 Federal Commercial Registry Office (ZEFIX) (undated), ‘Blue
Minerals Switzerland SA, accessed 31.1.2023, https://www.zefix.
ch/en/search/entity/list/firm /1438678

266 Ibid.

267 Humphreys, T. (2017), ‘Mining’s Tesla moment: DeepGreen
harvests clean metals from the seafloor’, Mining.com, 5 June
2017, https://www.mining.com/web/minings-tesla-moment-
deepgreen-harvests-clean-metals-seafloor/; Deep Sea Mining
Campaign, London Mining Network, Mining Watch Canada
(2019). Why the Rush? Seabed Mining in the Pacific Ocean. July
2019, pp 26. http://www.deepseaminingoutofourdepth.org/
wp-content/uploads/Why-the-Rush.pdf

268 Herman, B.A., Warren Rissier, J., Shimada, C.S. (2021), ‘The
Future of SPACs: Increasing Litigation and Regulation’, Morgan,
Lewis & Bockius LLP, 1 December 2021, accessed 06.02.2023.
https://www.lexology.com/library/detail.aspx?g=ec3556e4-

7a99-4dfd-82cf-922850d8f174

269 See, for example: Silva, E. (2023), ‘Deep-sea mining may
slam into regulatory wall’, S&P Global Market Intelligence, 3
January 2023, accessed 7.2.2023, https://www.spglobal.com/
marketintelligence /en/news-insights/latest-news-headlines/
deep-sea-mining-may-slam-into-regulatory-wall-73336472;
Greenpeace (2022), ‘Doomed deep sea miner The Metals
Company under huge pressure’, 9 December 2022, accessed
7.2.2023,

270 Tongan Offshore Mining Limited, Application for Approval
of a Plan of Work for Exploration. ISA Legal and Technical
Commission, 14th session, 26 May-6 June 2008, ISBA/14/
LTC/L.3. https://digitallibrary.un.org/record /625355 /files/
ISBA 14 _LTC_L.3-EN.pdfand Nauru Ocean Resources Inc.,

ISA Legal and Technical Commission, 14th session, 26 May-6
June 2008, ISBA/14/LTC/L.2. https://digitallibrary.un.org/
record/625358 /files/ISBA_14_LTC_L.2-EN.pdf

271 Greenpeace International (2020). Deep Trouble: The murky
world of the deep sea mining industry. https://www.greenpeace.
org/international /publication /45835 /deep-sea-mining-
exploitation/

272 Application for approval of a plan of work for exploration
for polymetallic nodules in the Area by Nauru Ocean Resources
Incorporated. ISA Legal and Technical Commission, 17th
session, 11-22 July 2011, ISBA/17/LTC/L.4. https://digitallibrary.
un.org/record/818492/files/ISBA_17 LTC_L.4-EN.pdf?version=1
273 Sustainable Opportunities Acquisition Corp (2021).

Form S-4 filing with Securities and Exchange Commission.

5 August 2021. https://www.sec.gov/Archives/edgar/
data/1798562/000121390021040480/fs42021a5_
sustainableopp.htm

274 Greenpeace International (2020). Deep Trouble: The murky
world of the deep sea mining industry. https://www.greenpeace.
org/international /publication /45835 /deep-sea-mining-
exploitation/

275 Sustainable Opportunities Acquisition Corp (2021).

Form S-4 filing with Securities and Exchange Commission.

5 August 2021. https://www.sec.gov/Archives/edgar/
data/1798562/000121390021040480/fs42021a5_
sustainableopp.htm at p.140

276 Anon. (undated), ‘Minerals: Polymetallic Nodules’,
International Seabed Authority, accessed 06.02.2023. https://
www.isa.org.jm/exploration-contracts/polymetallic-nodules
277 World Bank (2017). Precautionary Management of Deep Sea
Minerals. Pacific Possible Background Paper, No. 2. Washington,
DC. © World Bank. https://openknowledge.worldbank.org/
handle/10986/28298 License: CC BY 3.0 IGO

278 Lipton, E. (2022), ‘Secret Data, Tiny Islands and a Quest

for Treasure on the Ocean Floor’, The New York Times, 29

August 2022, accessed 25.10.2022, https://www.nytimes.
com/2022/08/29 /world /deep-sea-mining.html; Greenpeace,
DSCC, Global Witness (2021), ‘De-SPAC Merger of Sustainable
Opportunities Acquisition Corp. (ticker: SOAC; CIK: 0001798562)
and DeepGreen Metals, Inc.', 1July 2021. www.greenpeace.org/
usa/wp-content/uploads/2021/07/SEC-letter.pdf

279 Anon. (undated), ‘Reserved areas’, International Seabed
Authority, accessed 06.02.2023. https://www.isa.org.jm/
minerals/reserved-areas

280 ISA (2019). Current Status of the Reserved Areas with the
International Seabed Authority. Policy Brief 01/2019. https://
www.isa.org.jm/files/files/documents/statusofreservedareas-
01-2019-a.pdf

281 Lipton, E. (2022), ‘Secret Data, Tiny Islands and a Quest

for Treasure on the Ocean Floor’, The New York Times, 29
August 2022, accessed 25.10.2022, https://www.nytimes.
com/2022/08/29/world /deep-sea-mining.html

282 Sustainable Opportunities Acquisition Corp (2021).

Form S-4 filing with Securities and Exchange Commission.

5 August 2021. https://www.sec.gov/Archives/edgar/
data/1798562/000121390021040480/fs42021a5_
sustainableopp.htm

283 The payments to be made by the TMC's local entities to the
sponsoring governments are redacted from the sponsorship
agreements annexed to a filing with the US Securities

and Exchange Commission on 5 August 2021: Sustainable
Opportunities Acquisition Corp (2021). Form S-4 filing with
Securities and Exchange Commission. 5 August 2021. https://www.
sec.gov/Archives/edgar/data/1798562/000121390021040480/
fs42021a5_sustainableopp.htm

284 Greenpeace International (2020). Deep Trouble: The murky
world of the deep sea mining industry. https://www.greenpeace.
org/international /publication /45835 /deep-sea-mining-
exploitation/

285 Assuming rates remained consistent when TMC (formerly
DeepGreen) took over the contract from Nautilus Minerals. See:
Greenpeace International (2020). Deep Trouble: The murky world
of the deep sea mining industry. https://www.greenpeace.org/
international /publication /45835 /deep-sea-mining-exploitation/
286 Ibid.

287 Lipton, E. (2022), ‘Secret Data, Tiny Islands and a Quest
for Treasure on the Ocean Floor’, The New York Times, 29
August 2022, accessed 25.10.2022, https://www.nytimes.
com/2022/08/29/world /deep-sea-mining.html

288 Clause 10.1(c) of the Sponsorship agreement, dated 5

June 2017, between the Republic of Nauru, The Nauru Seabed
Minerals Authority and Nauru Ocean Resources Inc states that
“the Republic [of Nauru] will take such actions necessary to give
effect to the exemptions from applicable law and tax law expressly
provided in this Agreement. For clarity, NORI will not be subject to
any taxation with respect to NORI's activities that occur outside

of the Republic, including the Exploration and Exploitation.”

- Exhibit 10.14 to Sustainable Opportunities Acquisition

Corp (2021). Form S-4 filing with Securities and Exchange
Commission. 5 August 2021. https://www.sec.gov/Archives/

60

edgar/data/1798562/000121390021020731/fs42021ex10-14_
sustainable.htm.

289 World Bank (undated), ‘Population, total - Nauru’, accessed
06.02.2023. https://data.worldbank.org/indicator/SP.POP.
TOTL?locations=NR

290 Anon. (2021), ‘Paradise well and truly lost: Greed,
phosphate and gross incompetence in a tropical setting: the
history of Nauru really is stranger than fiction’, The Economist,
20 December 2001, accessed 06.02.2023. https://www.
economist.com/christmas-specials/2001/12/20/paradise-well-
and-trulylost

291 Deep Sea Mining Campaign, London Mining Network,
Mining Watch Canada (2019). Why the Rush? Seabed

Mining in the Pacific Ocean. July 2019, pp 26. http://www.
deepseaminingoutofourdepth.org/wp-content/uploads/Why-
the-Rush.pdf

292 Singh, P. A. (2022). The Invocation of the ‘Two-Year Rule’ at
the International Seabed Authority: Legal Consequences and
Implications. The International Journal of Marine and Coastal Law,
37(3), 375-412. https://doi.org/10.1163/15718085-BJA10098

293 Barron, G. (2019), ‘Address to the ISA Council by Gerard
Barron, CEO & Chairman of DeepGreen Metals Member of the
Nauru Delegation’, 27 February 2019. https://www.isa.org.jm/
files/files/documents/nauru-gb.pdf;https:/www.isa.org.jm/
files/files/documents/nauru-gb.pdf

294 Lipton, E. (2022), ‘Secret Data, Tiny Islands and a Quest

for Treasure on the Ocean Floor’, The New York Times, 29
August 2022, accessed 25.10.2022, https://www.nytimes.
com/2022/08/29/world /deep-sea-mining.html

295 The Metals Company (2022), ‘The Metals Company
Subsidiary, NORI, Receives ISA Recommendation to Commence
Pilot Nodule Collection Trials in the Clarion Clipperton Zone

of the Pacific Ocean’, 7 September 2022, accessed 06.02.2023.
https://investors.metals.co/news-rel /news-release-details/
metals-company-subsidiary-nori-receives-isa-recommendation
296 Alberts, E. (2022), ‘Regulator approves first deep-sea mining
test, surprising observers’, Mongabay, 16 September 2022,
accessed 06.02.2023. https://news.mongabay.com/2022/09/
regulator-approves-first-deep-sea-mining-test-surprising-
observers/

297 Deep Sea Mining Campaign, London Mining Network,
Mining Watch Canada (2019). Why the Rush? Seabed

Mining in the Pacific Ocean. July 2019, pp 26. http://www.
deepseaminingoutofourdepth.org/wp-content/uploads/Why-
the-Rush.pdf

298 Greenpeace, DSCC, Global Witness (2021), ‘De-SPAC Merger
of Sustainable Opportunities Acquisition Corp. (ticker: SOAC;
CIK: 0001798562) and DeepGreen Metals, Inc.’, 1 July 2021. www.
greenpeace.org/usa/wp-content/uploads/2021/07/SEC-letter.pdf
299 Deep Sea Mining Campaign (2021). Shareholder Advisory.
The proposed business combination between Sustainable
Opportunities Acquisition Corporation and DeepGreen. 24 May
2021. http://www.deepseaminingoutofourdepth.org/wp-
content/uploads/Advice-to-SOAC-Investors.pdf

300 U.S. District Courts, New York Eastern District, Carper v.
TMC the metals company Inc. et al., 1:21-CV-05991, 28 October
2021, accessed 07.02.2023. https://unicourt.com/case/pc-dbs-
carper-v-tmc-the-metals-company-inc-et-al-1065767; U.S.
District Courts, New York Eastern District, Tran v. TMC the
metals company Inc. et al., 1:21-CV-06325, 15 November 2021,
accessed 07.02.2023. https://unicourt.com/case/pc-dbs-tran-
v-tmc-the-metals-company-inc-et-al-1077085. See also: Anon.
(2021), ‘Alert: TMC the metals company Inc. f/k/a Sustainable
Opportunities Acquisition Corp. Investors with Substantial
Losses Have Opportunity to Lead Class Action Lawsuit - TMC,
SOAC', Businesswire, 28 October 2021, accessed 07.02.2023.
https://www.businesswire.com/news/home/20211028006295/
en/ALERT-TMC-the-metals-company-Inc.-fka-Sustainable-
Opportunities-Acquisition-Corp.-Investors-with-Substantial-
Losses-Have-Opportunity-to-Lead-Class-Action-Lawsuit-
%E2%80%93-TMC-SOAC and Anon. (2021), ‘The Metals
Company'’s Fortunes Sink As Deep Sea Governance Body

Meets to Rush Rules’, MiningWatch Canada - Deep Sea Mining
Campaign, 9 December 2021, accessed 07.02.2023. https://
miningwatch.ca/news/2021/12/9/metals-company-s-fortunes-
sink-deep-sea-governance-body-meets-rush-rules#2.

301 Rosenbaum, H. (2011). Out of our Depth: Mining the
Ocean Floor in Papua New Guinea. The Centre for Environmental
Law and Community Rights in Papua New Guinea (PNG)

and MiningWatch Canada, November 2011. http://www.
deepseaminingoutofourdepth.org/wp-content/uploads/Out-Of-
Our-Depth-low-res.pdf.

302 Ibid.

303 Keep, K. (2014), ‘Nautilus takes harder line with PNG

gov't over Solwara 1 dispute’, Deep Sea Mining Campaign,

14 February 2014, accessed 06.02.2023. http://www.
deepseaminingoutofourdepth.org/nautilus-takes-harder-line-
with-png-govt-over-solwara-1-dispute /

304 Anon. (2017), ‘Legal action launched over the Nautilus
Solwara 1 Experimental Seabed Mine', Deep Sea Mining
Campaign, 5 December 2017, accessed 06.02.2023. https://
dsmobserver.com/2017/12/legal-action-nautilus-solwara-1/
305 Kero, G. (2020), ‘Official: Solwara 1 failed’, The National, 24
January 2020, accessed 06.02.2023. https://www.thenational.
com.pg/official-solwara-1-failed/

306 Deep Sea Mining Campaign, London Mining Network,
Mining Watch Canada (2019). Why the Rush? Seabed

Mining in the Pacific Ocean. July 2019, pp 26. http://www.
deepseaminingoutofourdepth.org/wp-content/uploads/Why-
the-Rush.pdf

307 Anon. (2019), ‘PM labels Solwara venture as a wasted
investment’, Papua New Guinea Post-Courier, 7 May 2019,
accessed 06.02.2023. https://postcourier.com.pg/pm-labels-
solwara-venture-wasted-investment/



https://www.reuters.com/article/keppel-corp-contract-seabed-idUKL3N0Z23IL20150616
https://www.reuters.com/article/keppel-corp-contract-seabed-idUKL3N0Z23IL20150616
https://www.reuters.com/article/keppel-corp-contract-seabed-idUKL3N0Z23IL20150616
https://www.zefix.ch/en/search/entity/list/firm/1438678
https://www.zefix.ch/en/search/entity/list/firm/1438678
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://fcpablog.com/2018/1/2/at-keppel-it-wasnt-a-rogue-employee-it-was-widespread-corrup/
https://fcpablog.com/2018/1/2/at-keppel-it-wasnt-a-rogue-employee-it-was-widespread-corrup/
https://www.straitstimes.com/singapore/former-key-keppel-execs-arrested-in-corruption-probe
https://www.straitstimes.com/singapore/former-key-keppel-execs-arrested-in-corruption-probe
https://www.straitstimes.com/singapore/former-key-keppel-execs-arrested-in-corruption-probe
https://www.justice.gov/opa/pr/keppel-offshore-marine-ltd-and-us-based-subsidiary-agree-pay-422-million-global-penalties
https://www.justice.gov/opa/pr/keppel-offshore-marine-ltd-and-us-based-subsidiary-agree-pay-422-million-global-penalties
https://www.justice.gov/opa/pr/keppel-offshore-marine-ltd-and-us-based-subsidiary-agree-pay-422-million-global-penalties
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history
https://find-and-update.company-information.service.gov.uk/company/08058443/filing-history
https://isa.org.jm/files/files/documents/isba-22ltc-13_1.pdf
https://isa.org.jm/files/files/documents/isba-22ltc-13_1.pdf
https://isa.org.jm/files/files/documents/sb-17-11.pdf
https://isa.org.jm/files/files/documents/sb-17-11.pdf
https://www.isa.org.jm/news/blue-minerals-jamaica-limited-and-isa-sign-exploration-contract-polymetallic-nodules-ccz
https://www.isa.org.jm/news/blue-minerals-jamaica-limited-and-isa-sign-exploration-contract-polymetallic-nodules-ccz
https://www.isa.org.jm/news/blue-minerals-jamaica-limited-and-isa-sign-exploration-contract-polymetallic-nodules-ccz
https://www.sec.gov/Archives/edgar/data/1798562/000110465921117864/tm2128025d1_sc13d.htm
https://www.sec.gov/Archives/edgar/data/1798562/000110465921117864/tm2128025d1_sc13d.htm
https://www.sec.gov/Archives/edgar/data/1798562/000110465921117864/tm2128025d1_sc13d.htm
https://allseas.com/news/trial-run-concludes-with-record-haul/
https://allseas.com/news/trial-run-concludes-with-record-haul/
https://www.zefix.ch/en/search/entity/list/firm/1438678
https://www.zefix.ch/en/search/entity/list/firm/1438678
http://Mining.com
https://www.mining.com/web/minings-tesla-moment-deepgreen-harvests-clean-metals-seafloor/
https://www.mining.com/web/minings-tesla-moment-deepgreen-harvests-clean-metals-seafloor/
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
https://www.lexology.com/library/detail.aspx?g=ec3556e4-7a99-4dfd-82cf-922850d8f174
https://www.lexology.com/library/detail.aspx?g=ec3556e4-7a99-4dfd-82cf-922850d8f174
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/deep-sea-mining-may-slam-into-regulatory-wall-73336472
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/deep-sea-mining-may-slam-into-regulatory-wall-73336472
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/deep-sea-mining-may-slam-into-regulatory-wall-73336472
https://digitallibrary.un.org/record/625355/files/ISBA_14_LTC_L.3-EN.pdf
https://digitallibrary.un.org/record/625355/files/ISBA_14_LTC_L.3-EN.pdf
https://digitallibrary.un.org/record/625358/files/ISBA_14_LTC_L.2-EN.pdf
https://digitallibrary.un.org/record/625358/files/ISBA_14_LTC_L.2-EN.pdf
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://digitallibrary.un.org/record/818492/files/ISBA_17_LTC_L.4-EN.pdf?version=1
https://digitallibrary.un.org/record/818492/files/ISBA_17_LTC_L.4-EN.pdf?version=1
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.isa.org.jm/exploration-contracts/polymetallic-nodules
https://www.isa.org.jm/exploration-contracts/polymetallic-nodules
https://openknowledge.worldbank.org/handle/10986/28298
https://openknowledge.worldbank.org/handle/10986/28298
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
http://www.greenpeace.org/usa/wp-content/uploads/2021/07/SEC-letter.pdf
http://www.greenpeace.org/usa/wp-content/uploads/2021/07/SEC-letter.pdf
https://www.isa.org.jm/minerals/reserved-areas
https://www.isa.org.jm/minerals/reserved-areas
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.isa.org.jm/files/files/documents/statusofreservedareas-01-2019-a.pdf
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021040480/fs42021a5_sustainableopp.htm
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.sec.gov/Archives/edgar/data/1798562/000121390021020731/fs42021ex10-14_sustainable.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021020731/fs42021ex10-14_sustainable.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021020731/fs42021ex10-14_sustainable.htm
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=NR
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=NR
https://www.economist.com/christmas-specials/2001/12/20/paradise-well-and-trulylost
https://www.economist.com/christmas-specials/2001/12/20/paradise-well-and-trulylost
https://www.economist.com/christmas-specials/2001/12/20/paradise-well-and-trulylost
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
https://doi.org/10.1163/15718085-BJA10098
https://www.isa.org.jm/files/files/documents/nauru-gb.pdf
https://www.isa.org.jm/files/files/documents/nauru-gb.pdf
https://www.isa.org.jm/files/files/documents/nauru-gb.pdf
https://www.isa.org.jm/files/files/documents/nauru-gb.pdf
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://investors.metals.co/news-releases/news-release-details/metals-company-subsidiary-nori-receives-isa-recommendation
https://investors.metals.co/news-releases/news-release-details/metals-company-subsidiary-nori-receives-isa-recommendation
https://news.mongabay.com/2022/09/regulator-approves-first-deep-sea-mining-test-surprising-observers/
https://news.mongabay.com/2022/09/regulator-approves-first-deep-sea-mining-test-surprising-observers/
https://news.mongabay.com/2022/09/regulator-approves-first-deep-sea-mining-test-surprising-observers/
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.greenpeace.org/usa/wp-content/uploads/2021/07/SEC-letter.pdf
http://www.greenpeace.org/usa/wp-content/uploads/2021/07/SEC-letter.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Advice-to-SOAC-Investors.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Advice-to-SOAC-Investors.pdf
https://unicourt.com/case/pc-db5-carper-v-tmc-the-metals-company-inc-et-al-1065767
https://unicourt.com/case/pc-db5-carper-v-tmc-the-metals-company-inc-et-al-1065767
https://unicourt.com/case/pc-db5-tran-v-tmc-the-metals-company-inc-et-al-1077085
https://unicourt.com/case/pc-db5-tran-v-tmc-the-metals-company-inc-et-al-1077085
https://www.businesswire.com/news/home/20211028006295/en/ALERT-TMC-the-metals-company-Inc.-fka-Sustainable-Opportunities-Acquisition-Corp.-Investors-with-Substantial-Losses-Have-Opportunity-to-Lead-Class-Action-Lawsuit-%E2%80%93-TMC-SOAC
https://www.businesswire.com/news/home/20211028006295/en/ALERT-TMC-the-metals-company-Inc.-fka-Sustainable-Opportunities-Acquisition-Corp.-Investors-with-Substantial-Losses-Have-Opportunity-to-Lead-Class-Action-Lawsuit-%E2%80%93-TMC-SOAC
https://www.businesswire.com/news/home/20211028006295/en/ALERT-TMC-the-metals-company-Inc.-fka-Sustainable-Opportunities-Acquisition-Corp.-Investors-with-Substantial-Losses-Have-Opportunity-to-Lead-Class-Action-Lawsuit-%E2%80%93-TMC-SOAC
https://www.businesswire.com/news/home/20211028006295/en/ALERT-TMC-the-metals-company-Inc.-fka-Sustainable-Opportunities-Acquisition-Corp.-Investors-with-Substantial-Losses-Have-Opportunity-to-Lead-Class-Action-Lawsuit-%E2%80%93-TMC-SOAC
https://www.businesswire.com/news/home/20211028006295/en/ALERT-TMC-the-metals-company-Inc.-fka-Sustainable-Opportunities-Acquisition-Corp.-Investors-with-Substantial-Losses-Have-Opportunity-to-Lead-Class-Action-Lawsuit-%E2%80%93-TMC-SOAC
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Out-Of-Our-Depth-low-res.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Out-Of-Our-Depth-low-res.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Out-Of-Our-Depth-low-res.pdf
http://www.deepseaminingoutofourdepth.org/nautilus-takes-harder-line-with-png-govt-over-solwara-1-dispute
http://www.deepseaminingoutofourdepth.org/nautilus-takes-harder-line-with-png-govt-over-solwara-1-dispute
http://www.deepseaminingoutofourdepth.org/nautilus-takes-harder-line-with-png-govt-over-solwara-1-dispute
https://dsmobserver.com/2017/12/legal-action-nautilus-solwara-1/
https://dsmobserver.com/2017/12/legal-action-nautilus-solwara-1/
https://www.thenational.com.pg/official-solwara-1-failed/
https://www.thenational.com.pg/official-solwara-1-failed/
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
https://postcourier.com.pg/pm-labels-solwara-venture-wasted-investment/
https://postcourier.com.pg/pm-labels-solwara-venture-wasted-investment/

308 Fainu, K. (2021), “Shark calling': locals claim ancient
custom threatened by seabed mining’, The Guardian, 30
September 2021, accessed 07.02.2023, https://www.theguardian.
com/world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-
mining-off-papua-new-guinea-has-stirred-up-trouble; Childs,
J. (2019), ‘Deep sea mining threatens indigenous culture in
Papua New Guinea', The Conversation, 19 February 2019, accessed
07.02.2023. https://theconversation.com/deep-sea-mining-
threatens-indigenous-culture-in-papua-new-guinea-112012
309 Jaeckel, A., Hanich, Q., Harden-Davies, H., van Leeuwen, J.,
Niner, H., Seto, K.L. and Voyer, M. (2022). Seabed mining equity
dilemmas in the Pacific. RNZ. 8 February 2022. https://www.
rnz.co.nz/international /pacific-news/461094/seabed-mining-
equity-dilemmas-in-the-pacific(accessed 10.1.22); I Feichtner,
‘Sharing the Riches of the Sea: The Redistributive and Fiscal
Dimension of Deep Seabed Exploitation’ (2019) 30 European
Journal of International Law 601-633, doi: 10.1093/ejil/chz022,
at p. 6311; RS Katz, ‘Financial Arrangements for Seabed Mining
Companies: An NIEO Case Study’ (1979) 13 Journal of World
Trade 209-222.

310 Jaeckel, A., Hanich, Q., Harden-Davies, H., van Leeuwen,
J., Niner, H., Seto, K.L. and Voyer, M. (2022), ‘Seabed mining
equity dilemmas in the Pacific’, RNZ, 8 February 2022,

accessed 06.02.2023. https:/www.rnz.co.nz/international/
pacific-news /461094 /seabed-mining-equity-dilemmas-in-the-
pacific; UNCLOS, Articles 139, 153(4) and Annex III, Art 4(4);
International Tribunal for the Law of the Sea, Responsibilities and
obligations of States with respect to activities in the Area, Advisory
Opinion, 1 February 2011, ITLOS Rep. 2011. https://www.itlos.
org/fileadmin/itlos/documents/cases/case_no_17/17_adv_
op_010211_en.pdf

311 Proposal to seek an advisory opinion from the Seabed
Disputes Chamber of the International Tribunal for the Law of
the Sea on matters regarding sponsoring State responsibility
and liability. Submitted by the delegation of Nauru. 16th session
of the ISA Council. Kingston, Jamaica, 26 April-7 May 2010.
https://digitallibrary.un.org/record /679258 /files/ISBA_16_C_6-
EN.pdf

312 Information relating to compliance by contractors with
plans of work for exploration. Report of the Secretary-General.
24th session of the ISA Council. Kingston, Jamaica. 5-9 March
2018. ISBA/24/C/4, 5-9 March 2018. https://isa.org.jm/files/
files/documents/isba24-c4-e.pdf

313 Currie, D. (2020). Seabed Mining: Legal Risks, Responsibilities
and Liabilities for Sponsoring States. DSCC, 23 July 2020. https://
www.savethehighseas.org/wp-content/uploads/2020/10/
Seabed-Mining-Liability-Factsheet DSCC_July2020.pdf

314 International Tribunal for the Law of the Sea,
Responsibilities and obligations of States with respect to activities
in the Area, Advisory Opinion, 1 February 2011, ITLOS Rep.

2011, paras. 121-140. https://www.itlos.org/fileadmin/itlos/
documents/cases/case_no_17/17_adv_op_010211_en.pdf

315 Currie, D. (2020). Seabed Mining: Legal Risks, Responsibilities
and Liabilities for Sponsoring States. DSCC, 23 July 2020. https://
www.savethehighseas.org/wp-content/uploads/2020/10/
Seabed-Mining-Liability-Factsheet DSCC_July2020.pdf

316 UNCLOS, Article 139(1)

317 Ibid., AnnexIII, Art. 4(4).

318 International Tribunal for the Law of the Sea,
Responsibilities and obligations of States with respect to activities
in the Area, Advisory Opinion, 1 February 2011, ITLOS Rep. 2011,
para. 110 https://www.itlos.org/fileadmin /itlos /documents/
cases/case_no_17/17_adv_op_010211_en.pdf

319 Currie, D. (2020). Seabed Mining: Legal Risks, Responsibilities
and Liabilities for Sponsoring States. DSCC, 23 July 2020. https://
www.savethehighseas.org/wp-content/uploads/2020/10/
Seabed-Mining-Liability-Factsheet DSCC_July2020.pdf

320 Ibid.

321 United Nations (2017). Factsheet: People and oceans.

United Nations Ocean Conference 2017. https://www.un.org/
sustainabledevelopment/wp-content/uploads/2017/05/Ocean-
fact-sheet-package.pdf

322 See, for example, Anon. (2022), ‘Key statements from
states - 1/8/22 - Tonga',: https://savethehighseas.org/isa-
tracker/2022/08/01/key-statements-from-states-1-8-22/

323 Clark, M. (2013). Oceanic and deep-sea fishery resources of
the Pacific: the potential impacts of deep sea mining. In SPC-EU
Deep Sea Minerals Project. 4" Environmental Perspectives of Deep
Sea Mineral Activities. Regional Technical Training Workshop
Series, 9-13 December 2012, Nadji, Fiji. https://dsm.gsd.spc.int/
public/files /2014 /4thWorkshopProceedingsReport.pdf.

324 Jaeckel, A., Hanich, Q., Harden-Davies, H., van Leeuwen,
J., Niner, H., Seto, K.L. and Voyer, M. (2022), ‘Seabed mining
equity dilemmas in the Pacific’, RNZ, 8 February 2022, accessed
06.02.2023. https://www.rnz.co.nz/international /pacific-
news/461094/seabed-mining-equity-dilemmas-in-the-pacific
325 Bell, J. D., Senina, I., Adams, T., Aumont, O., Calmettes, B.,
Clark, S. et al. (2021). Pathways to sustaining tuna-dependent
Pacific Island economies during climate change. Nature
Sustainability, 4(10), 900-910. https://doi.org/10.1038/541893-
021-00745-Z

326 vander Grient, J. M. A., & Drazen, J. C. (2021). Potential
spatial intersection between high-seas fisheries and deep-sea
mining in international waters. Marine Policy, 129, 104564.
https://doi.org/10.1016 /]. MARPOL.2021.104564

327 Anon. (undated), ‘Blue Peril: A visual investigation of deep
sea mining in the Pacific’, Deep Sea Mining Campaign, accessed
07.02.2023. https://dsm-campaign.org/blue-peril/

328 vander Grient, J. M. A., & Drazen, J. C. (2021). Potential
spatial intersection between high-seas fisheries and deep-sea
mining in international waters. Marine Policy, 129, 104564.
https://doi.org/10.1016/]. MARPOL.2021.104564; Clark, M.
(2013). Oceanic and deep-sea fishery resources of the Pacific:
the potential impacts of deep sea mining. In SPC-EU Deep Sea

Minerals Project. 4" Environmental Perspectives of Deep Sea
Mineral Activities. Regional Technical Training Workshop Series,
9-13 December 2012, Nadji, Fiji. https://dsm.gsd.spc.int/public/fi
les /2014 /4thWorkshopProceedingsReport.pdf.

329 Bell]. D., Johnson, J. E., Ganachaud, A. S., Gehrke, P.
C.,Hobday, A. J., Hoegh-Guldberg, O. et al. (eds.) (2011).
Vulnerability of Tropical Pacific Fisheries and Aquaculture to
Climate Change: Summary for Pacific Island Countries and
Territories. Secretariat of the Pacific Community, Noumea,

New Caledonia. https://coastfish.spc.int/component/content/
article/412-vulnerability-of-tropical-pacifc-fisheries-and-
aquaculture-to-climate-change.html

330 Fainu, K. (2021), “Shark calling': locals claim ancient custom
threatened by seabed mining’, The Guardian, 30 September
2021, accessed 07.02.2023, https://www.theguardian.com/
world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-
mining-off-papua-new-guinea-has-stirred-up-trouble; Childs,

J. (2019), ‘Deep sea mining threatens indigenous culture in
Papua New Guinea’, The Conversation, 19 February 2019, accessed
07.02.2023. https://theconversation.com/deep-sea-mining-
threatens-indigenous-culture-in-papua-new-guinea-112012

331 Vinecky, S. & Beck, E (2017). Article 145. In: Proelss,

A. (ed.). United Nations Convention on the Law of the Sea: A
Commentary, C. H. Beck, Miinchen, 1017, at 1017-1018; Nandan,
S.N., Rosenne, S. & Lodge, M. W. (eds.) (2002). United Nations
Convention on the Law of the Sea 1982: A Commentary, vol. VI,
Martinus Nijhoff, The Hague, at 192.

332 UNCLOS, Article 145(a) and (b).

333 Ibid., Annex III, Article 17(2)(f).

334 Ibid., Article 153(4) and Annex III, Article 3(3) and (4)(a).
335 Ibid., Article 162(2)(x).

336 Regulations on Prospecting and Exploration for
Polymetallic Nodules in the Area, Regulation 2(2); Regulations
on Prospecting and Exploration for Polymetallic Sulphides

in the Area, Regulation 2(2); Regulations on Prospecting and
Exploration for Cobalt-rich Ferromanganese Crusts in the Area,
Regulation 2(3).

337 Regulations on Prospecting and Exploration for
Polymetallic Nodules in the Area, Regulation 1(3)(f);
Regulations on Prospecting and Exploration for Polymetallic
Sulphides in the Area, Regulation 1(3)(f); Regulations on
Prospecting and Exploration for Cobalt-rich Ferromanganese
Crusts in the Area, Regulation 1(3)(f).

338 UNCLOS, Article 162(2)(w).

339 Draft Regulations on Exploitation of Mineral Resources in
the Area, Regulation 2(g) and Schedule.

340 Responsibilities and obligations of States with respect to
activities in the Area, Advisory Opinion, 1 February 2011, ITLOS
Rep. 2011, p. 10, paras 125-135.

341 Vienna Convention on the Law of Treaties, 23 May 1969,
entered into force on 27 January 1980, 1155 UNTS 331, Article
31(1).

342 Ibid., Article 31(3)(a) and (c).

343 Indus Waters Kishenganga Arbitration (Pakistan v. India),
Partial award, 18 February 2013, para. 452.

344 Trouwborst, A. (2002). Evolution and Status of the
Precautionary Principle in International Law, Kluwer Law
International, The Hague; de Sadeleer, N. (2020). Environmental
Principles: From Political Slogans to Legal Rules, 2™ edn,

Oxford University Press, Oxford, at 153, 467-469. See also
Responsibilities and obligations of States with respect to activities
in the Area, Advisory Opinion, 1 February 2011, ITLOS Rep. 2011,
Pp. 10, para. 135.

345 Agreement for the Implementation of the Provisions of
UNCLOS relating to the Conservation and Management of
Straddling Fish Stocks and Highly Migratory Fish Stocks, 4
August 1995, entered into force 11 December 2001, 2167 UNTS 3,
Article 6(2).

346 Convention for the Protection of the Marine Environment
of the North-East Atlantic, 22 September 1992, entered into
force 25 March 1998, 2354 UNTS 67, Article 2(2)(a).

347 Responsibilities and obligations of States with respect to
activities in the Area, Advisory Opinion, 1 February 2011, ITLOS
Rep. 2011, p. 10, para. 131.

348 European Parliament (2021). European Parliament
resolution of 9 June 2021 on the EU Biodiversity Strategy for
2030: Bringing nature back into our lives (2020/2273(INI))
(2022/C 67/03). https://eur-lex.europa.eu/legal-content/EN/
TXT/PDF/?uri=CELEX:52021IP0277&from=EN, para. 184. See
also Van Dover, C. L., Ardron, J. A., Escobar, E., Gianni, M.,
Gjerde, K. M., Jaeckel, A. et al. (2017). Biodiversity Loss from
Deep-Sea Mining. Nature Geoscience, 10, 464-465, https://doi.
org/10.1038/nge02983; Niner, H. J., Ardron, J. A., Escobar, E.
G., Gianni, M., Jaeckel, A., Jones, D. O. B. et al. (2018). Deep-Sea
Mining with No Net Loss of Biodiversity—An Impossible Aim.
Frontiers in Marine Science, 5, 53, https://doi.org/10.3389/
fmars.2018.00053.

349 UNCLOS, Article 140(1) and Preamble, 6" recital.

350 Kirchain, R., Roth, R., Field, E R., Muiioz-Royo, C. &
Peacock, T. (2019). Report to the International Seabed Authority
on the Development of an Economic Model and System of Payments
for the Exploitation of Polymetallic Nodules in the Area. Materials
Systems Laboratory, Massachusetts Institute of Technology,
https://isa.org.jm/files/files /documents/paysysmodel-3jun.pdf;
Kirchain, R., Roth, R., Field, ER., Muiioz-Royo, C. and Peacock,
T. (2021). UPDATE: Report to the International Seabed Authority
on the Development of an Economic Model and System of Payments
for the Exploitation of Polymetallic Nodules in the Area Based

on Stakeholder Feedback. MIT Materials Systems Laboratory,
Massachusetts Institute of Technology, https://isa.org.jm/
files/files/documents/Nodule%20Financial%20Payment%20
System20Report%200ctober%202020%20V3.pdf

351 European Commission (2000). Communication from the
Commission on the precautionary principle. Brussels, 2 February

61

2000, COM(2000) 1 final, at p. 3 and 17. https://eur-lex.europa.
eu/LexUriServ/LexUriServ.do?uri=COM:2000:0001:FIN:EN:PDF
352 Vonecky, S. & Beck, E (2017). Article 145. In: Proelss,

A. (ed.). United Nations Convention on the Law of the Sea: A
Commentary, C. H. Beck, Miinchen, 1017, at 1023.

353 Southern Bluefin Tuna (New Zealand v. Japan; Australia v.
Japan), Provisional Measures, Order of 27 August 1999, ITLOS
Rep. 1999, p. 280, paras 79-80.

354 Declaration of France to the International Seabed
Authority. Kingston, Jamaica. 10 November 2022,
https://isa.org.jm/files/files /documents/DECLARATION-
FRANCE-TO-THE-ISA.pdf.

355 Permanent Mission of Chile to the United Nations,
Position paper on the period established in paragraph 15(b)

of the Annex to the Agreement on the Implementation

of Part XI of UNCLOS, 16 June 2022, https://www.
un.org/depts/los/meeting_states_parties/documents/
Splos3215ChilePositionPaperAdvanceVersion.pdf.

356 Permanent Mission of Costa Rica to the International
Seabed Authority, Costa Rica Submission in accordance with
paragraph 7 of ISBA/25/C/CRP.5, https://isa.org.jm/files/

files /documents/Costa%20Rica%20Submission%200n%20
Draftes20Regulations.pdf.

357 Statement to the ISA Council, 4 August 2022, reported by
the Deep Sea Conservation Coalition, accessed 08.02.2023,
https://savethehighseas.org/isa-tracker/2022/08/04/759/.

358 Federated States of Micronesia Information Service
(2022). ‘Following Palau’s Leadership, FSM to Join Alliance

of Countries for a Deep-Sea Mining Moratorium; President
Panuelo to Solicit Members of Pacific Islands Forum to

Oppose Deep-Sea Mining', accessed 08.02.2023, https://
gov.fm/index.php/component/content/article/27-fsm-pio/
news-and-updates/622-following-palau-s-leadership-fsm-to-
join-alliance-of-countries-for-a-deep-sea-mining-moratorium-
president-panuelo-to-solicit-members-of-pacific-islands-
forum-to-oppose-deep-sea-mining?Itemid=177.

359 Fiji Government (2022). ‘Prime Minister Hon. Vorege
Bainimarama's Speech at the Alliance of Countries Joining a
Deep-Sea Mining Moratorium’, accessed 08.02.2023, https://
www.fiji.gov.fj/Media-Centre/Speeches/English /PRIME-
MINISTER-HON-VOREQE-BAINIMARAMA-S-SPEEC-(38).

360 Federal Environment Ministry & Federal Ministry for
Economic Affairs and Climate Action (2022). ‘Marine protection:
Germany will not sponsor deep-sea mining until further notice’,
Press release No. 144/22, accessed 08.02.2023, https://www.
bmuv.de/en/pressrelease/marine-protection-germany-will-not-
sponsor-deep-sea-mining-until-further-notice.

361 New Zealand Minister for Foreign Affairs Hon. Nanaia
Mahuta (2022). ‘NZ backs conditional moratorium on seabed
mining in international waters’, accessed 08.02.2023,
https://www.beehive.govt.nz/release /nz-backs-conditional-
moratorium-seabed-mining-international-waters.

362 Anon. (2022), “Not worth the risk': Palau, Fiji call

for deep-sea mining moratorium’, Reuters, 27 June 2022,
accessed 07.02.2023. https://www.reuters.com/business/
environment/not-worth-risk-palau-fiji-call-deep-sea-mining-
moratorium-2022-06-27/.

363 Statement to the ISA Council, 31 October 2022, reported
by the Deep Sea Conservation Coalition, accessed 08.02.2023,
https://savethehighseas.org/isa-tracker/2022/10/31/key-
statements-by-states-31-10-22/#more-786.

364 Anon. (2022), ‘Fiji, Palau and Samoa call for a moratorium
on deep-sea mining at UN conference’, Radio New Zealand,

29 June 2022, accessed 08.02.2023, https://www.rnz.co.nz/
international /pacific-news/469998/fiji-palau-and-samoa-call-
for-a-moratorium-on-deep-sea-mining-at-un-conference.

365 Statement by Spain, Council conclusions on International
Ocean Governance, 6 December 2022, Doc. 15255/22 ADD 1,
https://data.consilium.europa.eu/doc/document/ST-15255-
2022-ADD-1/en/pdf.

366 Srinivasan, P. (2022), ‘Tuvalu reverses controversial
decision to sponsor seabed mining’, ABC News, 13 April 2022,
https://www.abc.net.au/pacific/programs /pacificbeat/tuvalu-
reverses-seabed-mining-sponsorship/13840364.

367 European Commission (2020). Communication from the
Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions.
EU Biodiversity Strategy for 2030: Bringing nature back into our
lives. Brussels, 20 May 2020, COM(2020) 380 final. https://eur-
lex.europa.eu/resource.html?uri=cellar:a3c806a6-9ab3-11ea-
9d2d-o01aa75ed71a1.0001.02/DOC_1&format=PDF, at p.20-21.
See also European Parliament (2021). European Parliament
resolution of 9 June 2021 on the EU Biodiversity Strategy for 2030:
Bringing nature back into our lives (2020/2273(INI)) (2022/C
67/03). https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?
uri=CELEX:52021IP0277&from=EN, para. 184.

368 UNCLOS, Article 154.

369 See, for example: DSCC (2022). Deep-sea mining: is

the International Seabed Authority fit for purpose? https://
savethehighseas.org/wp-content/uploads/2022/03/DSCC_
FactSheet7 DSM_ISA_4pp_28Feb22.pdf; Ardron, J. A., Ruhl, H.
A., & Jones, D. O. B. (2018). Incorporating Transparency into
the Governance of Deep-Seabed Mining in the Area beyond
National Jurisdiction. Marine Policy, 89, 58-66. https://doi.
0rg/10.1016/].MARPOL.2017.11.021; Alberts, E. C. (2022),
‘Concerns over transparency and access abound at deep-

sea mining negotiations’, Mongabay, 26 July 2022, accessed
07.02.2023. https://news.mongabay.com/2022/07/concerns-
over-transparency-and-access-abound-at-deep-sea-mining-
negotiations/; Morgera, E., & Lily, H. (2022). Public Participation
at the International Seabed Authority: An International
Human Rights Law Analysis. Review of European, Comparative

& International Environmental Law, 31, 374-388, https://doi.
org/10.1111/REEL.12472.


https://www.theguardian.com/world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-mining-off-papua-new-guinea-has-stirred-up-trouble
https://www.theguardian.com/world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-mining-off-papua-new-guinea-has-stirred-up-trouble
https://www.theguardian.com/world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-mining-off-papua-new-guinea-has-stirred-up-trouble
https://theconversation.com/deep-sea-mining-threatens-indigenous-culture-in-papua-new-guinea-112012
https://theconversation.com/deep-sea-mining-threatens-indigenous-culture-in-papua-new-guinea-112012
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://digitallibrary.un.org/record/679258/files/ISBA_16_C_6-EN.pdf
https://digitallibrary.un.org/record/679258/files/ISBA_16_C_6-EN.pdf
https://isa.org.jm/files/files/documents/isba24-c4-e.pdf
https://isa.org.jm/files/files/documents/isba24-c4-e.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/17_adv_op_010211_en.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.savethehighseas.org/wp-content/uploads/2020/10/Seabed-Mining-Liability-Factsheet_DSCC_July2020.pdf
https://www.un.org/sustainabledevelopment/wp-content/uploads/2017/05/Ocean-fact-sheet-package.pdf
https://www.un.org/sustainabledevelopment/wp-content/uploads/2017/05/Ocean-fact-sheet-package.pdf
https://www.un.org/sustainabledevelopment/wp-content/uploads/2017/05/Ocean-fact-sheet-package.pdf
https://savethehighseas.org/isa-tracker/2022/08/01/key-statements-from-states-1-8-22/
https://savethehighseas.org/isa-tracker/2022/08/01/key-statements-from-states-1-8-22/
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://www.rnz.co.nz/international/pacific-news/461094/seabed-mining-equity-dilemmas-in-the-pacific
https://doi.org/10.1038/S41893-021-00745-Z
https://doi.org/10.1038/S41893-021-00745-Z
https://doi.org/10.1016/J.MARPOL.2021.104564
https://dsm-campaign.org/blue-peril/
https://doi.org/10.1016/J.MARPOL.2021.104564
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://dsm.gsd.spc.int/public/files/2014/4thWorkshopProceedingsReport.pdf
https://coastfish.spc.int/component/content/article/412-vulnerability-of-tropical-pacifc-fisheries-and-aquaculture-to-climate-change.html
https://coastfish.spc.int/component/content/article/412-vulnerability-of-tropical-pacifc-fisheries-and-aquaculture-to-climate-change.html
https://coastfish.spc.int/component/content/article/412-vulnerability-of-tropical-pacifc-fisheries-and-aquaculture-to-climate-change.html
https://www.theguardian.com/world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-mining-off-papua-new-guinea-has-stirred-up-trouble
https://www.theguardian.com/world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-mining-off-papua-new-guinea-has-stirred-up-trouble
https://www.theguardian.com/world/2021/sep/30/sharks-hiding-locals-claim-deep-sea-mining-off-papua-new-guinea-has-stirred-up-trouble
https://theconversation.com/deep-sea-mining-threatens-indigenous-culture-in-papua-new-guinea-112012
https://theconversation.com/deep-sea-mining-threatens-indigenous-culture-in-papua-new-guinea-112012
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX
https://doi.org/10.1038/ngeo2983
https://doi.org/10.1038/ngeo2983
https://doi.org/10.3389/fmars.2018.00053
https://doi.org/10.3389/fmars.2018.00053
https://isa.org.jm/files/files/documents/paysysmodel-3jun.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://isa.org.jm/files/files/documents/Nodule%20Financial%20Payment%20System%20Report%20October%202020%20V3.pdf
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM
https://isa.org.jm/files/files/documents/DECLARATION-FRANCE-TO-THE-ISA.pdf
https://isa.org.jm/files/files/documents/DECLARATION-FRANCE-TO-THE-ISA.pdf
https://www.un.org/depts/los/meeting_states_parties/documents/Splos3215ChilePositionPaperAdvanceVersion.pdf
https://www.un.org/depts/los/meeting_states_parties/documents/Splos3215ChilePositionPaperAdvanceVersion.pdf
https://www.un.org/depts/los/meeting_states_parties/documents/Splos3215ChilePositionPaperAdvanceVersion.pdf
https://isa.org.jm/files/files/documents/Costa%20Rica%20Submission%20on%20Draft%20Regulations.pdf
https://isa.org.jm/files/files/documents/Costa%20Rica%20Submission%20on%20Draft%20Regulations.pdf
https://isa.org.jm/files/files/documents/Costa%20Rica%20Submission%20on%20Draft%20Regulations.pdf
https://savethehighseas.org/isa-tracker/2022/08/04/759/
https://www.fiji.gov.fj/Media-Centre/Speeches/English/PRIME-MINISTER-HON-VOREQE-BAINIMARAMA-S-SPEEC-(38
https://www.fiji.gov.fj/Media-Centre/Speeches/English/PRIME-MINISTER-HON-VOREQE-BAINIMARAMA-S-SPEEC-(38
https://www.fiji.gov.fj/Media-Centre/Speeches/English/PRIME-MINISTER-HON-VOREQE-BAINIMARAMA-S-SPEEC-(38
https://www.bmuv.de/en/pressrelease/marine-protection-germany-will-not-sponsor-deep-sea-mining-until-further-notice
https://www.bmuv.de/en/pressrelease/marine-protection-germany-will-not-sponsor-deep-sea-mining-until-further-notice
https://www.bmuv.de/en/pressrelease/marine-protection-germany-will-not-sponsor-deep-sea-mining-until-further-notice
https://www.beehive.govt.nz/release/nz-backs-conditional-moratorium-seabed-mining-international-waters
https://www.beehive.govt.nz/release/nz-backs-conditional-moratorium-seabed-mining-international-waters
https://www.reuters.com/business/environment/not-worth-risk-palau-fiji-call-deep-sea-mining-moratorium-2022-06-27/
https://www.reuters.com/business/environment/not-worth-risk-palau-fiji-call-deep-sea-mining-moratorium-2022-06-27/
https://www.reuters.com/business/environment/not-worth-risk-palau-fiji-call-deep-sea-mining-moratorium-2022-06-27/
https://savethehighseas.org/isa-tracker/2022/10/31/key-statements-by-states-31-10-22/#more-786
https://savethehighseas.org/isa-tracker/2022/10/31/key-statements-by-states-31-10-22/#more-786
https://www.rnz.co.nz/international/pacific-news/469998/fiji-palau-and-samoa-call-for-a-moratorium-on-deep-sea-mining-at-un-conference
https://www.rnz.co.nz/international/pacific-news/469998/fiji-palau-and-samoa-call-for-a-moratorium-on-deep-sea-mining-at-un-conference
https://www.rnz.co.nz/international/pacific-news/469998/fiji-palau-and-samoa-call-for-a-moratorium-on-deep-sea-mining-at-un-conference
https://data.consilium.europa.eu/doc/document/ST-15255-2022-ADD-1/en/pdf
https://data.consilium.europa.eu/doc/document/ST-15255-2022-ADD-1/en/pdf
https://www.abc.net.au/pacific/programs/pacificbeat/tuvalu-reverses-seabed-mining-sponsorship/13840364
https://www.abc.net.au/pacific/programs/pacificbeat/tuvalu-reverses-seabed-mining-sponsorship/13840364
https://eur-lex.europa.eu/resource.html?uri=cellar
https://eur-lex.europa.eu/resource.html?uri=cellar
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://doi.org/10.1016/J.MARPOL.2017.11.021
https://doi.org/10.1016/J.MARPOL.2017.11.021
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://doi.org/10.1111/REEL.12472
https://doi.org/10.1111/REEL.12472

370 UNCLOS, Article 150(d) and Annex III, Article 13(1)(b);
Implementation Agreement, Annex, Section 1 (14).

371 House of Commons Environmental Audit Committee
(2019). Sustainable Seas, Fourteenth Report of Session 2017-19,
https://publications.parliament.uk/pa/cm201719/cmselect/
cmenvaud/980/980.pdf, at p.33, para 70.

372 UNCLOS, Article 161; ISA (undated), ‘The Council’, accessed
07.02.2023, https://www.isa.org.jm/index.php /authority/
council/members.

373 DSCC (2022). Deep-sea mining: is the International Seabed
Authority fit for purpose? https://savethehighseas.org/
wp-content/uploads/2022/03/DSCC_FactSheet7 DSM_
ISA_4pp_28Feb22.pdf

374 Implementation Agreement, Annex, Section 3(11)(a).

375 UNCLOS, Article 163(2).

376 Along with the Assembly and the Council, the Secretary-
General establishes the policies, and governs the work of the ISA.
377 The New York Times, ‘2017: Discussions with Gerard Barron
of Metals Company’, Seabed Mining Selected Documents 2022,
https://www.documentcloud.org/documents/22266044-seabed-
mining-selected-documents-2022#document/p35/a2143460
378 The Metals Company (undated), ‘DeepGreen: Metals for
Our Future’, accessed 06.02.2023, https://player.vimeo.com/
video/286936275/. See also: Deep Sea Mining Campaign,
London Mining Network, Mining Watch Canada (2019). Why
the Rush? Seabed Mining in the Pacific Ocean, p. 15. http://www.
deepseaminingoutofourdepth.org/wp-content/uploads/Why-
the-Rush.pdf

379 Reserved areas are contributed by developed States when
they apply to the ISA for exploration rights. They are then

held in a 'site bank’ which is reserved for access by developing
countries or for the Enterprise (UNCLOS, Article 170, Annex IV
and Implementation Agreement, Annex, Section 2).

380 Lipton, E. (2022), ‘Secret Data, Tiny Islands and a Quest

for Treasure on the Ocean Floor’, The New York Times, 29

August 2022, accessed 25.10.2022, https://www.nytimes.
com/2022/08/29 /world /deep-sea-mining.html;

381 Ibid.

382 Greenpeace International (2020). Deep Trouble: The murky
world of the deep sea mining industry. https://www.greenpeace.
org/international /publication /45835 /deep-sea-mining-
exploitation/

383 Lipton, E. (2022), ‘Secret Data, Tiny Islands and a Quest

for Treasure on the Ocean Floor’, The New York Times, 29

August 2022, accessed 25.10.2022, https://www.nytimes.
com/2022/08/29/world /deep-sea-mining.html

384 Ardron, J. A.,Ruhl, H. A., & Jones, D. O. B. (2018).
Incorporating transparency into the governance of deep-seabed
mining in the Area beyond national jurisdiction. Marine Policy,
89, 58-66. https://doi.org/10.1016/].MARPOL.2017.11.021;
Alberts, E.C. (2022), ‘Concerns over transparency and access
abound at deep-sea mining negotiations’, Mongabay, 26

July 2022, accessed 25.10.2022 https://news.mongabay.
com/2022/07/concerns-over-transparency-and-access-abound-
at-deep-sea-mining-negotiations/

385 Ardron, J. A.,Ruhl, H. A., & Jones, D. O. B. (2018).
Incorporating transparency into the governance of deep-seabed
mining in the Area beyond national jurisdiction. Marine Policy,
89, 58-66. https://doi.org/10.1016 /] MARPOL.2017.11.021

386 Singh, P. A. (2022). The Invocation of the ‘Two-Year Rule’

at the International Seabed Authority: Legal Consequences and
Implications. The International Journal of Marine and Coastal Law,
37(3), 375-412. https://doi.org/10.1163/15718085-BJA10098, p. 402.
387 DSCC (2022). Deep-sea mining: is the International Seabed
Authority fit for purpose? https://savethehighseas.org/
wp-content/uploads/2022/03/DSCC_FactSheet7 DSM_
ISA_4pp_28Feb22.pdf

388 Rules of Procedure of the Legal and Technical Commission,
Rule 6; Morgera, E., and Lily, H. (2022). Public Participation

at the International Seabed Authority: An International
Human Rights Law Analysis. Review of European, Comparative

& International Environmental Law, 31(3), 374-388. https://doi.
org/10.1111/REEL.12472

389 IISD Earth Negotiations Bulletin (2017). Summary of the
Twenty-Third Annual Session of the International Seabed Authority:
8-18 August 2017. 25(151). http://enb.iisd.org/isa/2017/; see

also: Morgera, E. & Lily, H. (2022). Public participation at the
International Seabed Authority: An international human rights
law analysis. Review of European, Comparative & International
Environmental Law, 31(3), 374-388. https://doi.org/10.1111/
REEL.12472

390 Statement to the ISA Council, 10 November 2022, reported
by the Deep Sea Conservation Coalition, accessed 08.02.2023,
https://savethehighseas.org/isa-tracker/2022/11/10/key-
statements-by-states-10-11-22/. The use of the silence procedure
is NOT permitted under the LTC rules of procedure. The Council
Decision adopting the use of the silence procedure was outlined
to be for time-sensitive matters while the COVID-19 pandemic
prevented in-person meetings at the ISA's headquarters.

391 Singh, P.A. (2020), ‘Commentary: COVID-19 and the (ab)use
of the silence procedure at the International Seabed Authority’,
DSM Observer, 28 December 2020, accessed 28.2.2023. https://
dsmobserver.com/2020/12/commentary-covid-19-and-the-
abuse-of-the-silence-procedure-at-the-international-seabed-
authority/; ISA (2020), ‘ISA Council endorses proposal to take
procedural decisions during its 26th Session (Part II) through

a silence procedure’, 11 September 2020, accessed 28.2.2023.
https://www.isa.org.jm/news/isa-council-endorses-proposal-
take-procedural-decisions-during-its-26th-session-part-ii;

ISA Council (2021). Decision of the Council of the International
Seabed Authority concerning the decisions adopted under
silence procedure in 2020 and 2021. 26th session of the ISA
Council, Kingston, Jamaica, 6-10 December 2021. ISBA/26/C/48.
https://isa.org.jm/files /files /documents/ISBA_26_C_48-

2118177E.pdf; ISA Secretary-General (2020). Annex to Note
Verbale addressed to all Council Members to inform them of the
Letter from the Acting President of the Council of the adoption
of the decision enabling the Council to adopt decisions by
silence procedure. Note No. ISA/EOSG/2020/132. https://isa.
org.jm/files/files/documents/Note%20t0%20ISA%20Council_
resumption%200f%20ISBA26.pdf

392 Statement of Belgium Regarding LTC Report on NORI
testing (10 11 2022 / HV), https://isa.org.jm /files /files/
documents/Belgiam_intervention NORLpdf. While Nauru
invited stakeholder comments on the initial draft EIS, the
revised EIS was not subject to further consultation, despite
significant revisions - see discussion in: Morgera, E., and Lily,
H. (2022). Public participation at the International Seabed
Authority: An international human rights law analysis. Review
of European, Comparative & International Environmental Law,
31(3), 374-388. https://doi.org/10.1111/REEL.12472

393 The Metals Company (2022), ‘The Metals Company
Subsidiary, NORI, Receives ISA Recommendation to Commence
Pilot Nodule Collection Trials in the Clarion Clipperton Zone

of the Pacific Ocean’, 7 September 2022, accessed 06.02.2023.
https://investors.metals.co/news-releases/news-release-details/
metals-company-subsidiary-nori-receives-isa-recommendation.
See also: Alberts, E.C. (2022) Concerns over transparency and
access abound at deep-sea mining negotiations, Mongabay,

26 July 2022, accessed 25.10.2022, https://news.mongabay.
com/2022/07/concerns-over-transparency-and-access-abound-
at-deep-sea-mining-negotiations/

394 Statement of Belgium Regarding LTC Report on NORI
testing (10 11 2022 / HV), https://isa.org.jm/files/files/
documents/Belgiam_intervention NORLpdf

395 Ibid.

396 Statement to the ISA Council, 10 November 2022, reported
by the Deep Sea Conservation Coalition, accessed 08.02.2023,
https://savethehighseas.org/isa-tracker/2022/11/10/key-
statements-by-states-10-11-22/

397 Ibid.

398 DSCC (2022). Deep-sea mining: is the International Seabed
Authority fit for purpose? https://savethehighseas.org/
wp-content/uploads/2022/03/DSCC_FactSheet7 DSM_
ISA_4pp_28Feb22.pdf

399 According to Article 165(1) of UNCLOS, members of

the Legal and Technical Commission shall have appropriate
qualifications such as those relevant to exploration for and
exploitation and processing of mineral resources, oceanology,
protection of the marine environment, or economic or legal
matters relating to ocean mining and related fields of expertise.
400 Based on EJF’s analysis of the CVs of the 41 LTC members
who took up their positions in the LTC for a five-year period
starting on 1 January 2023: ISA (undated), ‘Legal and Technical
Commission’, accessed 07.02.2023, https://www.isa.org.jm/
authority/legal-and-technical-commission

401 Ardron, J. A.,Ruhl, H. A., & Jones, D. O. B. (2018).
Incorporating transparency into the governance of deep-seabed
mining in the Area beyond national jurisdiction. Marine Policy,
89, 58-66. https://doi.org/10.1016 /]. MARPOL.2017.11.021

402 For example, ITLOS's powers are strictly limited by
UNCLOS Article 189, which effectively removes ITLOS as a
possible appeal mechanism: see Ardron, J. A., Ruhl, H. A.,

& Jones, D. O. B. (2018). Incorporating Transparency into

the Governance of Deep-Seabed Mining in the Area beyond
National Jurisdiction. Marine Policy, 89, 58-66. https://doi.
0rg/10.1016/]. MARPOL.2017.11.021. See also: Pew Charitable
Trusts (2021). ‘Input into UK Parliamentary International
Relations and Defence Committee inquiry on the question of
UNCLOS: fit for purpose in the 21st century?’, 12 November
2021, accessed 06.02.2023, https://committees.parliament.uk/
writtenevidence /40881/html/.

403 Alberts, E. (2022), ‘Scientists decry lack of transparency

at deep-sea mining negotiations’, Eco-Business, 1 August 2022,
accessed 07.02.2023. https://www.eco-business.com/news/
scientists-decry-lack-of-transparency-at-deep-sea-mining-
negotiations/

404 DSCC (2022), ‘Deep-sea mining negotiations close as global
concern surrounding the industry reaches all time high’, 5
August 2022, accessed 25.10.2022 https://www.savethehighseas.
org/isa-tracker/2022/08 /05 /deep-sea-mining-negotiations-
close-as-global-concern-surrounding-the-industry-reaches-all-
time-high/

405 Ibid.; see also Alberts, E.C. (2022), ‘Concerns over
transparency and access abound at deep-sea mining
negotiations’, Mongabay, 26 July 2022, accessed 25.10.2022
https://news.mongabay.com/2022/07/concerns-over-
transparency-and-access-abound-at-deep-sea-mining-
negotiations/

406 Even though the meeting went on to finish one and a half
days early: Morgera, E. & Lily, H. (2022). Public participation

at the International Seabed Authority: An international

human rights law analysis. Review of European, Comparative

& International Environmental Law, 31(3), 374-388. https://doi.
org/10.1111/REEL.12472

407 Alberts, E.C. (2022), ‘Concerns over transparency and
access abound at deep-sea mining negotiations’, Mongabay,

26 July 2022, accessed 25.10.2022 https://news.mongabay.
com/2022/07/concerns-over-transparency-and-access-abound-
at-deep-sea-mining-negotiations/

408 Lewis, E. & Mendes-France, J. (2022), ‘As international
negotiations end in Jamaica, the threat of deep-sea mining
hangs over the world's oceans’, GlobalVoices, 6 April 2022,
accessed 07.02.2023. https://globalvoices.org/2022/04/06 fas-
international-negotiations-end-in-jamaica-the-threat-of-deep-
sea-mining-hangs-over-the-worlds-oceans/

409Morgera, E., & Lily, H. (2022). Public participation at the
International Seabed Authority: An international human rights

62

law analysis. Review of European, Comparative & International
Environmental Law, 31(3), 374-388. https://doi.org/10.1111/
REEL.12472.

410 DSCC (2022), ‘Deep-sea mining negotiations close as global
concern surrounding the industry reaches all time high’, 5
August 2022, accessed 16.02.2022 https://savethehighseas.org/
isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-
global-concern-surrounding-the-industry-reaches-all-time-high/
411 Morgera, E., & Lily, H. (2022). Public participation at the
International Seabed Authority: An international human rights
law analysis. Review of European, Comparative & International
Environmental Law, 31(3), 374-388. https://doi.org/10.1111/
REEL.12472. The authors also highlight the specificity of the
relationship between the ISA and the UN: “While the ISA has a
relationship of consultation and cooperation with the UN, it is
astandalone, independent entity. This means that it operates
outside the wider accountability framework that applies to
other UN agencies. Currently, the ISA does not have its own
oversight office, complaints mechanism, whistle-blowing
procedure or ombudsman.” at p. 376

412 Business Statement Supporting a Moratorium on Deep
Seabed Mining: https://www.noseabedmining.org/

413 Motion 069 - Protection of deep-ocean ecosystems and
biodiversity through a moratorium on seabed mining. https://
www.iucncongress2020.0rg/motion/069. See also: DSCC (2021),
‘IUCN Congress votes yes to a moratorium on deep sea mining’,
accessed 16.02.2023. https://savethehighseas.org/2021/09/08/
reaction-iucn-congress-votes-yes-to-a-moratorium-on-deep-
sea-mining/

414 Ambassade de France en Indonésie et au Timor oriental
(undated). Speech by Mr. Emmanuel Macron, President of

the Republic. Sharm el-Sheikh, Egypt. 7 November 2022,
accessed 23.11.2022, https://id.ambafrance.org/Speech-by-
Mr-Emmanuel-Macron-President-of-the-Republic-Sharm-el-
Sheikh-Egypt

415 European Commission (2022). Joint Communication to the
European Parliament, the Council, the European Economic and
Social Committee and the Committee of the Regions. Setting the
course for a sustainable blue planet Joint Communication on
the EU’s International Ocean Governance agenda. SWD(2022)
EN 174 final. Brussels, 24 June 2022. JOIN(2022) 28 final. https://
eur-lex.europa.eu/resource.html?uri=cellar:f98c2653-f399-11ec-
a534-01aa75ed71a1.0001.02/DOC_1&format=PDF

416 European Parliament (2021). European Parliament resolution
of 9 June 2021 on the EU Biodiversity Strategy for 2030: Bringing
nature back into our lives (2020/2273(INI)) (2022/C 67/03).
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CE
LEX:520211P0277&from=EN; and European Parliament (2022).
European Parliament resolution of 3 May 2022 toward a sustainable
blue economy in the EU: the role of the fisheries and aquaculture
sectors (2021/2188(INI)): https://www.europarl.europa.eu/
doceo/document/TA-9-2022-0135_EN.html

417 Council of the European Union (2022). Council conclusions
on International Ocean Governance. Brussels, 13 December 2022.
15973/22. https://data.consilium.europa.eu/doc/document/ST-
15973-2022-INIT/en /pdf

418 Parliamentarians for Global Action (undated), ‘Global
Parliamentary Declaration Calling for a Moratorium on Deep
Seabed Mining’, accessed 09.12.2022, https://www.pgaction.org/
ilhr/oceans/call-for-moratorium-on-deep-seabed-mining.html
419 Business Statement Supporting a Moratorium on Deep
Seabed Mining: https://www.noseabedmining.org/

420 DSCC (undated), ‘Voices calling for a moratorium: banks
and financial institutions’, accessed 07.02.2023. https://
savethehighseas.org/voices-calling-for-a-moratorium-banks-
and-financial-institutions/

421 United Nations Environment Programme Finance Initiative
(2022) Harmful Marine Extractives: Understanding the risks

& impacts of financing non-renewable extractive industries.
Geneva. https://www.unepfi.org/wordpress /wp-content/
uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-
Mining.pdf

422 Ibid.

423 Storebrand (2022), ‘Storebrand strengthens its commitment
to nature’,1 December 2022, accessed 07.02.2023, https://www.
mynewsdesk.com/storebrand-asa/pressreleases/storebrand-
strengthens-its-commitment-to-nature-3220297%7utm_
source=rss&utm_medium=rss&utm_campaign=Alert&utm_
content=pressrelease

424 Hicks, R. (2022), ‘Credit Suisse joins growing list of banks
shunning deep-sea mining’, Eco-Business, 29 April 2022,
accessed 07.02.2023. https://www.eco-business.com/news/
credit-suisse-joins-growing-list-of-banks-shunning-deep-sea-
mining/

425 United Nations Environment Programme Finance Initiative
(2022) Harmful Marine Extractives: Understanding the risks

& impacts of financing non-renewable extractive industries.
Geneva. https://www.unepfi.org/wordpress /wp-content/
uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-
Mining.pdf

426 LDAC, NWWAC, PELAC (2021). Joint LDAC-PELAC-NWWAC
advice on deepsea mining in international waters. Ref. R-10-21/GT5.
Date of adoption 16 November 2021. https://ldac.eu/images/
EN_Joint LDAC_PELAC_NWWAC_Advice_Deepsea_Mining
Novz021.pdf

427 Marine Expert Statement Calling for a Pause to Deep-Sea
Mining. https://www.seabedminingsciencestatement.org/

428 DSCC (undated), ‘Voices calling for a moratorium: civil
society’, accessed 07.02.2023. https://savethehighseas.org/
voices-calling-for-a-moratorium-civil-society/

429 Losinio, L. (2022), ‘Tide is turning against deep-sea mining/,
Pacific Island Times, 3 August 2022, accessed 04.01.2023, https://
www.pacificislandtimes.com/post/tide-is-turning-against-
deep-sea-mining


https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/980/980.pdf
https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/980/980.pdf
https://www.isa.org.jm/index.php/authority/council/members
https://www.isa.org.jm/index.php/authority/council/members
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://player.vimeo.com/video/286936275/
https://player.vimeo.com/video/286936275/
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
http://www.deepseaminingoutofourdepth.org/wp-content/uploads/Why-the-Rush.pdf
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.greenpeace.org/international/publication/45835/deep-sea-mining-exploitation/
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://doi.org/10.1016/J.MARPOL.2017.11.021
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://doi.org/10.1016/J.MARPOL.2017.11.021
https://doi.org/10.1163/15718085-BJA10098
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://doi.org/10.1111/REEL.12472
https://doi.org/10.1111/REEL.12472
http://enb.iisd.org/isa/2017/
https://doi.org/10.1111/REEL.12472
https://doi.org/10.1111/REEL.12472
https://savethehighseas.org/isa-tracker/2022/11/10/key-statements-by-states-10-11-22/
https://savethehighseas.org/isa-tracker/2022/11/10/key-statements-by-states-10-11-22/
https://dsmobserver.com/2020/12/commentary-covid-19-and-the-abuse-of-the-silence-procedure-at-the-international-seabed-authority/
https://dsmobserver.com/2020/12/commentary-covid-19-and-the-abuse-of-the-silence-procedure-at-the-international-seabed-authority/
https://dsmobserver.com/2020/12/commentary-covid-19-and-the-abuse-of-the-silence-procedure-at-the-international-seabed-authority/
https://dsmobserver.com/2020/12/commentary-covid-19-and-the-abuse-of-the-silence-procedure-at-the-international-seabed-authority/
https://www.isa.org.jm/news/isa-council-endorses-proposal-take-procedural-decisions-during-its-26th-session-part-ii
https://www.isa.org.jm/news/isa-council-endorses-proposal-take-procedural-decisions-during-its-26th-session-part-ii
https://isa.org.jm/files/files/documents/ISBA_26_C_48-2118177E.pdf
https://isa.org.jm/files/files/documents/ISBA_26_C_48-2118177E.pdf
https://isa.org.jm/files/files/documents/Note%20to%20ISA%20Council_resumption%20of%20ISBA26.pdf
https://isa.org.jm/files/files/documents/Note%20to%20ISA%20Council_resumption%20of%20ISBA26.pdf
https://isa.org.jm/files/files/documents/Note%20to%20ISA%20Council_resumption%20of%20ISBA26.pdf
https://isa.org.jm/files/files/documents/Belgiam_intervention_NORI.pdf
https://isa.org.jm/files/files/documents/Belgiam_intervention_NORI.pdf
https://doi.org/10.1111/REEL.12472
https://investors.metals.co/news-releases/news-release-details/metals-company-subsidiary-nori-receives-isa-recommendation
https://investors.metals.co/news-releases/news-release-details/metals-company-subsidiary-nori-receives-isa-recommendation
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://isa.org.jm/files/files/documents/Belgiam_intervention_NORI.pdf
https://isa.org.jm/files/files/documents/Belgiam_intervention_NORI.pdf
https://savethehighseas.org/isa-tracker/2022/11/10/key-statements-by-states-10-11-22/
https://savethehighseas.org/isa-tracker/2022/11/10/key-statements-by-states-10-11-22/
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet7_DSM_ISA_4pp_28Feb22.pdf
https://www.isa.org.jm/authority/legal-and-technical-commission
https://www.isa.org.jm/authority/legal-and-technical-commission
https://doi.org/10.1016/J.MARPOL.2017.11.021
https://doi.org/10.1016/J.MARPOL.2017.11.021
https://doi.org/10.1016/J.MARPOL.2017.11.021
https://committees.parliament.uk/writtenevidence/40881/html/
https://committees.parliament.uk/writtenevidence/40881/html/
https://www.eco-business.com/news/scientists-decry-lack-of-transparency-at-deep-sea-mining-negotiations/
https://www.eco-business.com/news/scientists-decry-lack-of-transparency-at-deep-sea-mining-negotiations/
https://www.eco-business.com/news/scientists-decry-lack-of-transparency-at-deep-sea-mining-negotiations/
https://www.savethehighseas.org/isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-global-concern-surrounding-the-industry-reaches-all-time-high/
https://www.savethehighseas.org/isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-global-concern-surrounding-the-industry-reaches-all-time-high/
https://www.savethehighseas.org/isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-global-concern-surrounding-the-industry-reaches-all-time-high/
https://www.savethehighseas.org/isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-global-concern-surrounding-the-industry-reaches-all-time-high/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://doi.org/10.1111/REEL.12472
https://doi.org/10.1111/REEL.12472
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://news.mongabay.com/2022/07/concerns-over-transparency-and-access-abound-at-deep-sea-mining-negotiations/
https://globalvoices.org/2022/04/06/as-international-negotiations-end-in-jamaica-the-threat-of-deep-sea-mining-hangs-over-the-worlds-oceans/
https://globalvoices.org/2022/04/06/as-international-negotiations-end-in-jamaica-the-threat-of-deep-sea-mining-hangs-over-the-worlds-oceans/
https://globalvoices.org/2022/04/06/as-international-negotiations-end-in-jamaica-the-threat-of-deep-sea-mining-hangs-over-the-worlds-oceans/
https://doi.org/10.1111/REEL.12472
https://doi.org/10.1111/REEL.12472
https://savethehighseas.org/isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-global-concern-surrounding-the-industry-reaches-all-time-high/
https://savethehighseas.org/isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-global-concern-surrounding-the-industry-reaches-all-time-high/
https://savethehighseas.org/isa-tracker/2022/08/05/deep-sea-mining-negotiations-close-as-global-concern-surrounding-the-industry-reaches-all-time-high/
https://doi.org/10.1111/REEL.12472
https://doi.org/10.1111/REEL.12472
https://www.noseabedmining.org/
https://www.iucncongress2020.org/motion/069
https://www.iucncongress2020.org/motion/069
https://savethehighseas.org/2021/09/08/reaction-iucn-congress-votes-yes-to-a-moratorium-on-deep-sea-mining/
https://savethehighseas.org/2021/09/08/reaction-iucn-congress-votes-yes-to-a-moratorium-on-deep-sea-mining/
https://savethehighseas.org/2021/09/08/reaction-iucn-congress-votes-yes-to-a-moratorium-on-deep-sea-mining/
https://id.ambafrance.org/Speech-by-Mr-Emmanuel-Macron-President-of-the-Republic-Sharm-el-Sheikh-Egypt
https://id.ambafrance.org/Speech-by-Mr-Emmanuel-Macron-President-of-the-Republic-Sharm-el-Sheikh-Egypt
https://id.ambafrance.org/Speech-by-Mr-Emmanuel-Macron-President-of-the-Republic-Sharm-el-Sheikh-Egypt
https://eur-lex.europa.eu/resource.html?uri=cellar:f98c2653-f399-11ec-a534-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:f98c2653-f399-11ec-a534-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:f98c2653-f399-11ec-a534-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021IP0277&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021IP0277&from=EN
https://www.europarl.europa.eu/doceo/document/TA-9-2022-0135_EN.html
https://www.europarl.europa.eu/doceo/document/TA-9-2022-0135_EN.html
https://data.consilium.europa.eu/doc/document/ST-15973-2022-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-15973-2022-INIT/en/pdf
https://www.pgaction.org/ilhr/oceans/call-for-moratorium-on-deep-seabed-mining.html
https://www.pgaction.org/ilhr/oceans/call-for-moratorium-on-deep-seabed-mining.html
https://www.noseabedmining.org/
https://savethehighseas.org/voices-calling-for-a-moratorium-banks-and-financial-institutions/
https://savethehighseas.org/voices-calling-for-a-moratorium-banks-and-financial-institutions/
https://savethehighseas.org/voices-calling-for-a-moratorium-banks-and-financial-institutions/
https://www.unepfi.org/wordpress/wp-content/uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-Mining.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-Mining.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-Mining.pdf
https://www.mynewsdesk.com/storebrand-asa/pressreleases/storebrand-strengthens-its-commitment-to-nature-3220297?utm_source=rss&utm_medium=rss&utm_campaign=Alert&utm_content=pressrelease
https://www.mynewsdesk.com/storebrand-asa/pressreleases/storebrand-strengthens-its-commitment-to-nature-3220297?utm_source=rss&utm_medium=rss&utm_campaign=Alert&utm_content=pressrelease
https://www.mynewsdesk.com/storebrand-asa/pressreleases/storebrand-strengthens-its-commitment-to-nature-3220297?utm_source=rss&utm_medium=rss&utm_campaign=Alert&utm_content=pressrelease
https://www.mynewsdesk.com/storebrand-asa/pressreleases/storebrand-strengthens-its-commitment-to-nature-3220297?utm_source=rss&utm_medium=rss&utm_campaign=Alert&utm_content=pressrelease
https://www.mynewsdesk.com/storebrand-asa/pressreleases/storebrand-strengthens-its-commitment-to-nature-3220297?utm_source=rss&utm_medium=rss&utm_campaign=Alert&utm_content=pressrelease
https://www.eco-business.com/news/credit-suisse-joins-growing-list-of-banks-shunning-deep-sea-mining/
https://www.eco-business.com/news/credit-suisse-joins-growing-list-of-banks-shunning-deep-sea-mining/
https://www.eco-business.com/news/credit-suisse-joins-growing-list-of-banks-shunning-deep-sea-mining/
https://www.unepfi.org/wordpress/wp-content/uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-Mining.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-Mining.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2022/05/Harmful-Marine-Extractives-Deep-Sea-Mining.pdf
https://ldac.eu/images/EN_Joint_LDAC_PELAC_NWWAC_Advice_Deepsea_Mining_Nov2021.pdf
https://ldac.eu/images/EN_Joint_LDAC_PELAC_NWWAC_Advice_Deepsea_Mining_Nov2021.pdf
https://ldac.eu/images/EN_Joint_LDAC_PELAC_NWWAC_Advice_Deepsea_Mining_Nov2021.pdf
https://www.seabedminingsciencestatement.org/
https://savethehighseas.org/voices-calling-for-a-moratorium-civil-society/
https://savethehighseas.org/voices-calling-for-a-moratorium-civil-society/
https://www.pacificislandtimes.com/post/tide-is-turning-against-deep-sea-mining
https://www.pacificislandtimes.com/post/tide-is-turning-against-deep-sea-mining
https://www.pacificislandtimes.com/post/tide-is-turning-against-deep-sea-mining

430 International Energy Agency (2021). The Role of Critical
Minerals in Clean Energy Transitions. World Energy Outlook
Special Report. IEA. Revised version, March 2022. https://www.
iea.org/reports/the-role-of-critical-minerals-in-clean-energy-
transitions

431 Van Exter, P. et al. (2018). Metal demand for renewable
electricity generation in the Netherlands. Navigating a complex
supply chain. Report commissioned by Springtji Forum. https://
circulareconomy.europa.eu/platform/sites/default/files/
metal _demand_for renewable_electricity production_in_the_
netherlands.pdf

432 World Bank and Extractives Global Programmatic Support
(2017). The Growing Role of Minerals and Metals for a Low Carbon
Future. World Bank Group, Washington. https://openknowledge.
worldbank.org/bitstream/handle/10986 /28312/117581-
WP-P159838-PUBLIC-ClimateSmartMiningJuly.
pdf?sequence=1&isAllowed=y

433 DSCC (2022). Deep-sea mining: what are the alternatives?
https://savethehighseas.org/resources/publications/deep-sea-
mining-what-are-the-alternatives/; Manhart, A. & McLennan, A.
(2023). The rush for metals in the deep sea. Considerations on deep-
sea mining. Study for Greenpeace e.V., Freiburg. February 2023.
434 Hund, K., Porta, D.L., Fabregas, T.P, Laing,T., Drexhage,
(2020). Minerals for Climate Action: The Mineral Intensity of

the Clean Energy Transition. http://pubdocs.worldbank.org/
en/961711588875536384/Minerals-for-Climate-Action-The-
Mineral-Intensity-of-the-Clean-Energy-Transition.pdf; https://
savethehighseas.org/resources/publications/deep-sea-mining-
what-are-the-alternatives/

435 Tyson, M. & Bloch, T. (2019). Breakthrough Batteries:
Powering the Era of Clean Electrification. Rocky Mountain
Institute. https://rmi.org/insight/breakthrough-batteries/
436 Teague, C. (undated), ‘What You Need to Know About
Solid-State Batteries’, Autoweek, accessed 06.02.2023. https://
www.autoweek.com/news/technology/a36189339/solid-state-
batteries/

437 DSCC (2022). Deep-sea mining: what are the alternatives?
https://savethehighseas.org/resources/publications/deep-sea-
mining-what-are-the-alternatives/

438 Anon. (2021), ‘World’s no. 2 electric carmaker goes nickel,
cobalt free’, Mining.com, accessed 06.02.2023, https://www.
mining.com/world-no-2-electric-carmaker-goes-entirely-nickel-
cobalt-free/

439 Tyson, M. & Bloch, T. (2019). Breakthrough Batteries:
Powering the Era of Clean Electrification. Rocky Mountain
Institute. https://rmi.org/insight/breakthrough-batteries/
440 Manhart, A. & McLennan, A. (2023). The rush for metals

in the deep sea. Considerations on deep-sea mining. Study for
Greenpeace e.V,, Freiburg. February 2023.

441 Ibid.

442 E. g. Newland Magnetics (undated), ‘Reliable manufacturer
of quality, neodymium magnets suitable for renewable energy
generation’, accessed 14.01.2023, https://newlandmagnetics.eu/
renewable-energy-neodymium-magnet-manufacturer/

443 Bundesanstalt fiir Geowissenschaften und Rohstoffe (2016),
‘Manganese nodule exploration in the German license area,
accessed 25.01.2022, https://www.bgr.bund.de/EN/Themen/
MarineRohstoffforschung/Projekte/Mineralische-Rohstoffe/
Laufend/manganknollen-exploration_en.html

444 Van Exter, P. et al. (2018). Metal demand for renewable
electricity generation in the Netherlands. Navigating a complex
supply chain. Report commissioned by Springtji Forum. https://
circulareconomy.europa.eu/platform/sites/default/files/
metal _demand_for renewable_electricity production_in_the_
netherlands.pdf

445 Klender, J. (2022), ‘Tesla says ‘nearly half’ of the vehicles it
produced in Q1 equipped LFP batteries’, Teslarati, 20 April 2022,
accessed 25.01.2023, https://www.teslarati.com/tesla-nearly-
half-its-q1-2022-vehicle-deliveries-equipped-1fp-batteries/

446 Manhart, A. & McLennan, A. (2023). The rush for metals

in the deep sea. Considerations on deep-sea mining. Study for
Greenpeace e.V,, Freiburg. February 2023.

447 Northvolt (2021), ‘Northvolt produces first fully recycled
battery cell - looks towards establishing 125,000 ton /year

giga recycling plant’, 12 November 2021, accessed 13.12.2022.
https://northvolt.com/articles/recycled-battery/, Farnaud,

S. (2021), ‘Bacteria can recover precious metals from electric
vehicle batteries - here's how', The Conversation, 17 June 2021,
accessed 13.12.2022, https://theconversation.com/bacteria-can-
recover-precious-metals-from-electric-vehicle-batteries-heres-
how-162623

448 Dominish, E., Florin, N. and Teska, S (2019). Responsible
Minerals Sourcing for Renewable Energy. Report prepared for
Earthworks by the Institute for Sustainable Futures, University
of Technology Sydney. https://earthworks.org/publications/
responsible-minerals-sourcing-for-renewable-energy/

449 Teske, S., Florin, N., Dominish, E. and Giurco, D. (2016).
Renewable Energy and Deep Sea Mining: Supply, Demand and
Scenarios. Report prepared by ISF for J.M.Kaplan Fund, Oceans
5 and Synchronicity Earth. https://opus.lib.uts.edu.au/
bitstream/10453/67336 /1/DSM%20-%20RE%20resource%20
Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf

450 Ibid.

451 Hund, K., Porta, D.L., Fabregas, T.P, Laing,T., & Drexhage,
J. (2020). Minerals for Climate Action: The Mineral Intensity of the
Clean Energy Transition. The World Bank, Washington. http://
pubdocs.worldbank.org/en/961711588875536384/Minerals-for-
Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-
Transition.pdf

452 Northvolt (2021), ‘Northvolt produces first fully recycled
battery cell - looks towards establishing 125,000 ton/year giga
recycling plant’, 12 November 2021, accessed 13.12.2022. https://
northvolt.com/articles/recycled-battery/

453 Dominish, E., Florin, N., & Wakefield-Rann, R. (2021).

Reducing new mining for electric vehicle battery metals: responsible
sourcing through demand reduction strategies and recycling. Report
prepared for Earthworks Sustainable Futures by the Institute for
Sustainable Futures, University of Technology, Sydney. https://
earthworks.org/resources/recycle-dont-mine/

454 Manhart, A. & McLennan, A. (2023). The rush for metals

in the deep sea. Considerations on deep-sea mining. Study for
Greenpeace e.V,, Freiburg. February 2023.

455 Teske, S., Florin, N., Dominish, E. and Giurco, D. (2016).
Renewable Energy and Deep Sea Mining: Supply, Demand and
Scenarios. Report prepared by ISF for ].M.Kaplan Fund, Oceans
5 and Synchronicity Earth. https://opus.lib.uts.edu.au/
bitstream/10453/67336 /1/DSM%20-%20RE%20resource%20
Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf

456 Ibid.

457 Simas, M., Aponte, E, & Wiebe, K. (2022). The Future

is Circular. Circular Economy and Critical Minerals for the

Green Transition. SINTEF Industry. https://sintef.brage.
unit.no/sintef-xmlui/bitstream/handle/11250/3032049/
CircularEconomyAndCriticalMineralsReport.
pdf?sequence=7&isAllowed=y

458 Lapteva, A., Chernova, A., Khodina, M., Mustafa, T.,
Mustafina, F. & Smolnikova, A. (2020). Report to the International
Seabed Authority: Study of the potential impact of polymetallic
nodules production from the area on the economies of developing
land-based producers of those metals which are likely to be most
seriously affected. 12 May 2020. https://www.isa.org.jm/files/
documents/impactstudy.pdf

459 Teske, S., Florin, N., Dominish, E. and Giurco, D. (2016)
Renewable Energy and Deep Sea Mining: Supply, Demand and
Scenarios. Report prepared by ISF for J.M.Kaplan Fund, Oceans
5 and Synchronicity Earth. https://opus.lib.uts.edu.au/
bitstream/10453/67336/1/DSM%20-%20RE%20resource%20
Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf

460 DSCC (2022). Deep-sea mining and the transition economy.
https://savethehighseas.org /wp-content/uploads/2022/03/
DSCC_FactSheet8_DSM_Economy 4pp_Feb22.pdf

461 Earth Overshoot Day (undated), ‘How many Earths?

How many countries’, accessed 08.02.2023. https://www.
overshootday.org/how-many-earths-or-countries-do-we-need/
462 Simas, M., Aponte, E, & Wiebe, K. (2022). The Future

is Circular. Circular Economy and Critical Minerals for the

Green Transition. SINTEF Industry. https://sintef.brage.
unit.no/sintef-xmlui/bitstream/handle/11250/3032049/
CircularEconomyAndCriticalMineralsReport.
pdf?sequence=7&isAllowed=y

463 Bouckaert S. et al. (2021). Net Zero by 2050. A

Roadmap for the Global Energy Sector. International

Energy Agency. https://iea.blob.core.windows.net/assets/
deebef5d-0c34-4539-9doc-10b13d840027/NetZeroby2050-
ARoadmapfortheGlobalEnergySector CORR.pdf

464 Simas, M., Aponte, E, & Wiebe, K. (2022). The Future

is Circular. Circular Economy and Critical Minerals for the

Green Transition. SINTEF Industry. https://sintef.brage.
unit.no/sintef-xmlui/bitstream/handle/11250/3032049/
CircularEconomyAndCriticalMineralsReport.
pdf?sequence=7&isAllowed=y

465 Ibid.

466 Ibid.

467 European Council (2022), ‘Council and Parliament strike
provisional deal to create a sustainable life cycle for batteries’,
9 December 2022, accessed 07.02.2023. https://www.consilium.
europa.eu/en/press/press-releases/2022/12/09/council-and-
parliament-strike-provisional-deal-to-create-a-sustainable-life-
cycle-for-batteries/

468 Supplying power for starting, lighting or ignition of
vehicles

469 Anon. (2022), ‘Council and Parliament strike provisional
deal to create a sustainable life cycle for batteries’, Council

of the EU press release, 9 December 2022, accessed
07.02.2023. https://www.consilium.europa.eu/en/press/
press-releases/2022/12/09/council-and-parliament-strike-
provisional-deal-to-create-a-sustainable-life-cycle-for-
batteries/; Anon. (2022), ‘Batteries: deal on new EU rules

for design, production and waste treatment’, European
Parliament press release, 9 December 2022, accessed
07.02.2023. https://www.europarl.europa.eu/news /en/press-
room/20221205IPR60614 /batteries-deal-on-new-eu-rules-for-
design-production-and-waste-treatment

470 EURELCO (undated), ‘Data launched on the landfill
situation in the EU-28’, accessed 14.01.2023, https://eurelco.org/
infographic/

471 German Environment Agency/Umweltbundesamt

(2022), ‘Urban Mining’, accessed 12.01.2023, https://
www.umweltbundesamt.de /themen /abfall-ressourcen/
abfallwirtschaft furban-mining#strategie-zur-
kreislaufwirtschaft-

472 Zeng, X., Mathews, J.A. and Li, ] (2018). Urban Mining of
E-Waste is Becoming More Cost-Effective Than Virgin Mining.
Environmental Science & Technology 52: 4835-4841. See also: DSCC
(2022). Deep-sea mining and the transition economy.
https://savethehighseas.org/wp-content/uploads/2022/03/
DSCC_FactSheet8_DSM_Economy 4pp_Feb22.pdf

473 Prakash, S. et al. (2016). Einfluss der Nutzungsdauer

von Produkten aufihre Umweltwirkung: Schaffung einer
Informationsgrundlage und Entwicklung von Strategien gegen
,Obsoleszenz*, Texte | 11/2016, Umwelbundesamt, accessed
22.11.2022, https://www.umweltbundesamt.de/sites/default/
files/medien/378 /publikationen/texte_11_2016_einfluss_der_
nutzungsdauer_von_produkten_obsoleszenz.pdf

474 rebuy (undated), ‘Mobile phone e-waste index’, accessed
22.11.2022, https://www.rebuy.de/s/mobile-ewaste-index-en
475 Bachér, ], Dams, Y., Duhoux, T., Deng, Y., Teittinen, T. &
Mortensen, L.E. (2020). Electronic products and obsolescence in a

63

circular economy. European Topic Centre on Waste and Materials
in a Green Economy. Eionet Report - ETC/WMGE 2020/3.
https://www.eionet.europa.eu/etcs/etc-wmge /products/
etc-wmge-reports/electronics-and-obsolescence-in-a-circular-
economy

476 European Environment Agency (2020), ‘Europe’s
consumption in a circular economy: the benefits of longer-lasting
electronics’, accessed 16.02.2023, https://www.eea.europa.eu/
publications/europe2019s-consumption-in-a-circular/benefits-
of-longer-lasting-electronics

477 Bachér, J., Dams, Y., Duhoux, T., Deng, Y., Teittinen, T. &
Mortensen, L.E. (2020). Electronic products and obsolescence in a
circular economy. European Topic Centre on Waste and Materials
in a Green Economy. Eionet Report - ETC/WMGE 2020/3.
https://www.eionet.europa.eu/etcs/etc-wmge /products/
etc-wmge-reports/electronics-and-obsolescence-in-a-circular-
economy citing Huisman, J. et al. (2015). Countering WEEE
Illegal Trade (CWIT) Summary Report. Market Assessment, Legal
Analysis, Crime Analysis and Recommendations Roadmap,
Lyon, France.

478 Manoochehri, S. et al. (2021). A contribution to future
Critical Raw Materials Recycling. CEWASTE project final

report, CEWASTE project. https://cewaste.eu/wp-content/
uploads/2021/04/CEWASTE-Final-Public-Raport.pdf

479 Forti V., Baldé C.P,, Kuehr R. & Bel G. (2020). The Global
E-waste Monitor 2020: Quantities, flows and the circular economy
potential. United Nations University (UNU)/United Nations
Institute for Training and Research (UNITAR) - co-hosted
SCYCLE Programme, International Telecommunication Union
(ITU) & International Solid Waste Association (ISWA), Bonn/
Geneva/Rotterdam. https://ewastemonitor.info/wp-content/
uploads/2020/11/GEM_2020_def july1 low.pdf

480 Baldé, C.P, D'’Angelo, E., Luda, V., Deubzer, O. & Kuehr,

R. (2022). Global Transboundary E-waste Flows Monitor - 2022.
United Nations Institute for Training and Research (UNITAR),
Bonn, Germany. https://ewastemonitor.info/wp-content/
uploads/2022/06/Global-TBM_webversion_june_2_pages.pdf
481 Bakker, C.A. & Schuit, C.S.C. (2017). The Long View.
Exploring Product Lifetime Extension. United Nations
Environment Programme. https://www.oneplanetnetwork.org/
sites/default/files /from-crm/the_long_view _2017.pdf

482 DSCC (2022). Deep-sea mining and the transition economy.
https://savethehighseas.org/wp-content/uploads/2022/03/
DSCC_FactSheet8 DSM_Economy 4pp_Feb22.pdf

483 Ibid.

484 Dominish, E., Florin, N. and Teska, S (2019). Responsible
Minerals Sourcing for Renewable Energy. Report prepared for
Earthworks by the Institute for Sustainable Futures, University
of Technology Sydney. https://earthworks.org/publications/
responsible-minerals-sourcing-for-renewable-energy/

485 Simas, M., Aponte, E, & Wiebe, K. (2022). The Future

is Circular. Circular Economy and Critical Minerals for the

Green Transition. SINTEF Industry. https://sintef.brage.
unit.no/sintef-xmlui/bitstream/handle/11250/3032049/
CircularEconomyAndCriticalMineralsReport.
pdf?sequence=7&isAllowed=y

486 Hein, J. R., Mizell, K., Koschinsky, A., & Conrad, T. A. (2013).
Deep-ocean mineral deposits as a source of critical metals for
high- and green-technology applications: Comparison with
land-based resources. Ore Geology Reviews, 51, 1-14. https://doi.
0rg/10.1016/].0REGEOREV.2012.12.001

487 Ibid.

488 Amnesty International (2016). “This is what we die for
Human rights abuses in the Democratic Republic of the Congo
power the global trade in cobalt. Amnesty International, London.
https://www.amnesty.org/en/documents/afr62/3183/2016 /en/
489 Hart, R., & Coumans, C. (2013). Evolving standards and
expectations for responsible mining, a civil society perspective.
MiningWatch Canada. https://miningwatch.ca/sites/default/
files/wmc_2013_hart_and_coumans.pdf; Morrill J. et al. (2020).
Safety First: Guidelines for Responsible Mine Tailings Management,
Earthworks and MiningWatch Canada. https://earthworks.
org/wp-content/uploads/2022/05/Safety-First-Safe-Tailings-
Management-V2.0-final.pdf

490 Ibid.

491 Amnesty International (2021). Powering Change: Principles
for Businesses and Governments in the Battery Value Chain.
Amnesty International, London.https://www.amnesty.org/en/
documents/act30/3544/2021/en/


https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/28312/117581-WP-P159838-PUBLIC-ClimateSmartMiningJuly.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/28312/117581-WP-P159838-PUBLIC-ClimateSmartMiningJuly.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/28312/117581-WP-P159838-PUBLIC-ClimateSmartMiningJuly.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/28312/117581-WP-P159838-PUBLIC-ClimateSmartMiningJuly.pdf?sequence=1&isAllowed=y
https://savethehighseas.org/resources/publications/deep-sea-mining-what-are-the-alternatives/
https://savethehighseas.org/resources/publications/deep-sea-mining-what-are-the-alternatives/
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
https://savethehighseas.org/resources/publications/deep-sea-mining-what-are-the-alternatives/
https://savethehighseas.org/resources/publications/deep-sea-mining-what-are-the-alternatives/
https://savethehighseas.org/resources/publications/deep-sea-mining-what-are-the-alternatives/
https://rmi.org/insight/breakthrough-batteries/
https://www.autoweek.com/news/technology/a36189339/solid-state-batteries/
https://www.autoweek.com/news/technology/a36189339/solid-state-batteries/
https://www.autoweek.com/news/technology/a36189339/solid-state-batteries/
https://savethehighseas.org/resources/publications/deep-sea-mining-what-are-the-alternatives/
https://savethehighseas.org/resources/publications/deep-sea-mining-what-are-the-alternatives/
http://Mining.com
https://www.mining.com/world-no-2-electric-carmaker-goes-entirely-nickel-cobalt-free/
https://www.mining.com/world-no-2-electric-carmaker-goes-entirely-nickel-cobalt-free/
https://www.mining.com/world-no-2-electric-carmaker-goes-entirely-nickel-cobalt-free/
https://rmi.org/insight/breakthrough-batteries/
https://newlandmagnetics.eu/renewable-energy-neodymium-magnet-manufacturer/
https://newlandmagnetics.eu/renewable-energy-neodymium-magnet-manufacturer/
https://www.bgr.bund.de/EN/Themen/MarineRohstoffforschung/Projekte/Mineralische-Rohstoffe/Laufend/manganknollen-exploration_en.html
https://www.bgr.bund.de/EN/Themen/MarineRohstoffforschung/Projekte/Mineralische-Rohstoffe/Laufend/manganknollen-exploration_en.html
https://www.bgr.bund.de/EN/Themen/MarineRohstoffforschung/Projekte/Mineralische-Rohstoffe/Laufend/manganknollen-exploration_en.html
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/metal_demand_for_renewable_electricity_production_in_the_netherlands.pdf
https://www.teslarati.com/tesla-nearly-half-its-q1-2022-vehicle-deliveries-equipped-lfp-batteries/
https://www.teslarati.com/tesla-nearly-half-its-q1-2022-vehicle-deliveries-equipped-lfp-batteries/
https://northvolt.com/articles/recycled-battery/
https://theconversation.com/bacteria-can-recover-precious-metals-from-electric-vehicle-batteries-heres-how-162623
https://theconversation.com/bacteria-can-recover-precious-metals-from-electric-vehicle-batteries-heres-how-162623
https://theconversation.com/bacteria-can-recover-precious-metals-from-electric-vehicle-batteries-heres-how-162623
https://earthworks.org/publications/responsible-minerals-sourcing-for-renewable-energy/
https://earthworks.org/publications/responsible-minerals-sourcing-for-renewable-energy/
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
https://northvolt.com/articles/recycled-battery/
https://northvolt.com/articles/recycled-battery/
https://earthworks.org/resources/recycle-dont-mine/
https://earthworks.org/resources/recycle-dont-mine/
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://www.isa.org.jm/files/documents/impactstudy.pdf
https://www.isa.org.jm/files/documents/impactstudy.pdf
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://opus.lib.uts.edu.au/bitstream/10453/67336/1/DSM%20-%20RE%20resource%20Report_9_FINAL%20DRAFT-NEWTITLE-ANDNAME.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet8_DSM_Economy_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet8_DSM_Economy_4pp_Feb22.pdf
https://www.overshootday.org/how-many-earths-or-countries-do-we-need/
https://www.overshootday.org/how-many-earths-or-countries-do-we-need/
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/09/council-and-parliament-strike-provisional-deal-to-create-a-sustainable-life-cycle-for-batteries/
https://www.europarl.europa.eu/news/en/press-room/20221205IPR60614/batteries-deal-on-new-eu-rules-for-design-production-and-waste-treatment
https://www.europarl.europa.eu/news/en/press-room/20221205IPR60614/batteries-deal-on-new-eu-rules-for-design-production-and-waste-treatment
https://www.europarl.europa.eu/news/en/press-room/20221205IPR60614/batteries-deal-on-new-eu-rules-for-design-production-and-waste-treatment
https://eurelco.org/infographic/
https://eurelco.org/infographic/
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet8_DSM_Economy_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet8_DSM_Economy_4pp_Feb22.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/texte_11_2016_einfluss_der_nutzungsdauer_von_produkten_obsoleszenz.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/texte_11_2016_einfluss_der_nutzungsdauer_von_produkten_obsoleszenz.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/texte_11_2016_einfluss_der_nutzungsdauer_von_produkten_obsoleszenz.pdf
https://www.rebuy.de/s/mobile-ewaste-index-en
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/electronics-and-obsolescence-in-a-circular-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/electronics-and-obsolescence-in-a-circular-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/electronics-and-obsolescence-in-a-circular-economy
https://www.eea.europa.eu/publications/europe2019s-consumption-in-a-circular/benefits-of-longer-lasting-electronics
https://www.eea.europa.eu/publications/europe2019s-consumption-in-a-circular/benefits-of-longer-lasting-electronics
https://www.eea.europa.eu/publications/europe2019s-consumption-in-a-circular/benefits-of-longer-lasting-electronics
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/electronics-and-obsolescence-in-a-circular-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/electronics-and-obsolescence-in-a-circular-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/electronics-and-obsolescence-in-a-circular-economy
https://cewaste.eu/wp-content/uploads/2021/04/CEWASTE-Final-Public-Raport.pdf
https://cewaste.eu/wp-content/uploads/2021/04/CEWASTE-Final-Public-Raport.pdf
https://ewastemonitor.info/wp-content/uploads/2020/11/GEM_2020_def_july1_low.pdf
https://ewastemonitor.info/wp-content/uploads/2020/11/GEM_2020_def_july1_low.pdf
https://ewastemonitor.info/wp-content/uploads/2022/06/Global-TBM_webversion_june_2_pages.pdf
https://ewastemonitor.info/wp-content/uploads/2022/06/Global-TBM_webversion_june_2_pages.pdf
https://www.oneplanetnetwork.org/sites/default/files/from-crm/the_long_view_2017.pdf
https://www.oneplanetnetwork.org/sites/default/files/from-crm/the_long_view_2017.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet8_DSM_Economy_4pp_Feb22.pdf
https://savethehighseas.org/wp-content/uploads/2022/03/DSCC_FactSheet8_DSM_Economy_4pp_Feb22.pdf
https://earthworks.org/publications/responsible-minerals-sourcing-for-renewable-energy/
https://earthworks.org/publications/responsible-minerals-sourcing-for-renewable-energy/
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/3032049/CircularEconomyAndCriticalMineralsReport.pdf?sequence=7&isAllowed=y
https://doi.org/10.1016/J.OREGEOREV.2012.12.001
https://doi.org/10.1016/J.OREGEOREV.2012.12.001
https://www.amnesty.org/en/documents/afr62/3183/2016/en/
https://miningwatch.ca/sites/default/files/wmc_2013_hart_and_coumans.pdf
https://miningwatch.ca/sites/default/files/wmc_2013_hart_and_coumans.pdf
https://earthworks.org/wp-content/uploads/2022/05/Safety-First-Safe-Tailings-Management-V2.0-final.pdf
https://earthworks.org/wp-content/uploads/2022/05/Safety-First-Safe-Tailings-Management-V2.0-final.pdf
https://earthworks.org/wp-content/uploads/2022/05/Safety-First-Safe-Tailings-Management-V2.0-final.pdf
https://www.amnesty.org/en/documents/act30/3544/2021/en/
https://www.amnesty.org/en/documents/act30/3544/2021/en/

Anemone attached to a carbonate boulder, |
Credit: Aquapix and Expedition to the
Deep Slope 2007, NOAA-OE. (CC BY-SA 2.0)

EJF, Unit 417, Exmouth House 3/11 Pine Street, London, EC1R oJH, UK
Tel: +44 (0) 207 239 3310 | Email: info@ejfoundation.org
ejfoundation.org | Registered charity, No. 1088128

ENVIRONMENTAL
JUSTICE
F FOUNDATION

Protecting People and Planet


mailto:info@ejfoundation.org
http://www.ejfoundation.org
https://www.flickr.com/photos/oceanexplorergov/4274776049/

