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DEMAND & SUPPLY
FOR RESOURCES
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7.8 (2020)
' 9.7 (2064)
BILLION

66% is projectedtobe UrBAN
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Global Cobalt Demand - Govt. Targets Scenario

11.4% CAGR
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“the deterioration in the

quality of metanic ore
resources on land will bring about

significant interactions with

other resources, such as

energyand Water-

[Norgate, 2009]
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“Reducing our demand for primary metals by
recycling and
dematerializations
essential, but despite our best efforts,
there would always bea Need for
additional primary metals -

[Norgate & MacLean, 2009]
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Polymetallic Nodules Value Moving Averages (Deflated)
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Where does China’s dominance lie in the Lo socian
lithium ion battery to EV supply chain? ITELGENCE

I\

China's share of production % in full year 2019*

Upstream | Mining Mid Stream Mid Stream Downstream
Chermical Refining Cathode & Anodes Lithium ion Battery Cells
*Lithium, Cabalt, Nickel, Graphite, Manganese, Cathade, Anode, Cells accounted far in calculations Saurce: Benchmark Minesal Intelligence
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POLYMETALLIC NODULES
AND GSR
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“Nodules inthepacificocean
contain mere Mn, Ni, Mo
and Cowanthe entire
global terrestrial reserve base

for those metals.”

[Hein et al., 2012]
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Step 1

Deployment of Autonomous
Underwater Vehicle (Auv) flying
five meters above the seabed, taking
pictures every two seconds.

Step 2

Pictures of the seabed are
collated into a Geographic Information
System (GIS), denotating the exact
position and collating with other sample
and survey information.

Step 3
Raw pictures are analyzed and
transferred into binary pictures

being able to identify nodule dimensions.

Step 4

Software analyzes the different
dimensions of nodules and
determines the nodule

coverage of each picture.

Step 5
Volume and weight for each nodule can

be deduced based on the physical data
measured on the nearest box core sample.

Step 6
Correlation between calculated nodule

abundance, side scan sonar imagery and
backscatter intensities will complete our
methodology for an optimal estimation of the
mineral resource.
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COLLECTOR HEAD

AUTO-
ADAPTIVE
STEERING
SYSTEM

PROPULSION SYSTEM
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Deep sea Water Pushcores
Moorings samplers

‘-*‘D

Multicore
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ENVIRONMENTAL IMPACT STATEMENT

1. Introduction

2. Policy, legal and administrative context

3. Project description

4. Description of the existing environment

5. Assessment of impacts and proposed mitigation

6. Accidental events and natural hazards

7. Environmental management, monitoring and reporting
8. Abbreviations

9. Study team

10. Expert review
11. References

Ref Following ISBA/23/LTC/CRP.3* Download
hitps /fwwwe s fs-pe impact-

relating-2019-patania-lk
g- Pa
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ACTIVITY 2012 2013 2074 2015 2016 2017 2018 2079 2020 2027 2022 2023 2024 2025 2026 2027 2028
INITIATION [Concessions, SCOPING
Technoigy evaluation Legefation] SRV

EXPLORATION [Envionmental
baceling, Resourca Definition,
Engineering, Continuous
monitoring]

SYSTEMINTEGRATION TESTS
[Cotector Vehicle, Riser & pump
Systom, Processieg batch,
Transshipment|

CONSTRUCTION OF
FLEET & PROCESSING PLANT

PRODUCTION RAMP-UP &
FULL-SCALE HARVESTING

EXPLORATION LICENSE EXPLOITATION LICENSE
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POSITION OF BELGIUM
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PARLIAMENTARY HEARING =

¢ 23 June 2020

* #7 experts

#2 biologist, #1 geologist, #1 ngo, #1 policy makers, #1 industry, #1 regulator
* Concenssus that a moratorium is not the right tool

Instead — “Need for time”
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MINISTRY OF ENVIRONMENT

Uk wWN R

o
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To be listened to, you have to participate
A Belgian moratorium will not put a stop to ISA negotiations
Scientific research currently depends largely on investment through exploration

We have an opportunity here to set the bar high
A moratorium could impact upon other international processes, such as the

BBNJ
We need to consider what will happen after the moratorium

7. Different stakeholders, including NGOs, have different views on the moratorium
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COALITION AGREEMENT, 30 September 2020

<

“Scientific research and data collection related to deep-sea
mining is further supported. By participating at the
international level, we ensure that environmental legislation
and the precautionary principle are observed during the
development of the exploitation rules.”
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POLICY STATEMENT OF DEP. PM, 18 October 2020

“Our voice at the table is being heard as we argue for further
scientific research and data collection related to deep-sea
mining. Belgium will ensure that strict environmental norms
and standards as well as the precautionary principle are taken
into account.”

https://www.dekamer.be/FLWB/PDF/55/1610/55K1610005.pdf
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IUCN . WWF

comserrioboin (@ SEAS ATRISK

LW

* Claims: Biodiversity loss; Recovery beyond human lifetime; Carbon release;...
* Solution: Circularity

P ‘; GQREENPEACE
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POTENTIAL FOR EUROPE IN THE CONTEXT OF
THE EUROPEAN RAW MATERIALS ALLIANCE

SCIENTIFIC PAPERS ON:

EU DEMAND
IMPACT ON LAND
IMPACT OF OCEAN
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nawre ANALYSIS 2
susta lnﬂbl l 1 ty hitpa://doi.org/10.1038/541893-020-00607-0 —_

W) Check for uocdates

Circular economy strategies for electric vehicle
batteries reduce reliance on raw materials

Joris Baars’, Teresa Domenech 2, Raimund Bleischwitz 2, Hans Eric Melin® and Oliver Heidrich '

The wide adoption of lithium-ion batteries used in electric vehicles will require natural for the

industry, Thy ap ™ hal chain risks Te g
the resili and inability of ive supply chains and reduce primary i circular
strategies are needed. Here we illustrate how these duce th primary raw materials, that is, cobalt

supplies. Material flow analysis is applied to understand current and future flows of cobait embedded in electric vehicle batter-
mn:s‘m Union. A ario i d and with four strategies: technology-driven substi-

7 September 2020

GLOBAL SEA MINERAL RESOURCES

5

~ « Nickel demand 540

2017 2020 2025 2030 2035 2040 2045 2050
Year

7 September 2020

Fig. 3 | Co and Ni demand for European EVs in a rapid adoption of high-Ni
cathodes. The values represent annual Ni and Co demand for EU BEVs
and PHEVs, The scenario assumes a 100% adoption of NCM 9.5.5/NCA-II
cathodes for all BEV and PHEV sales by 2050.
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Article | Open Access | Published: 01 September 2020

Renewable energy production will exacerbate
mining threats to biodiversity

Laura J. Sonter &, Marie C. Dade, James E. M. Watson & Rick K. Valenta

Nature Communications 11, Article number: 4174 (2020) | Cite this article

1 September 2020

20k Accesses |1 Citations | 743 Altmetric | Metrics
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1 September 2020
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Abstract )

Renewable energy production is necessary to halt climate change and reverse associated
biodiversity losses. However, generating the required technologies and infrastructure will
drive an increase in the production of many metals, creating new mining threats for
biodiversity. Here, we map mining areas and assess their spatial coincidence with
biodiversity conservation sites and priorities. Mining potentially influences 50 million km?
of Earth’s land surface, with 8% coinciding with Protected Areas, 7% with Key Biodiversity
Areas, and 16% with Remaining Wilderness. Most mining areas (82%) target materials needed
for renewable energy production, and areas that overlap with Protected Areas and
Remaining Wilderness contain a greater density of mines (our indicator of threat severity)
compared to the averlapping mining areas that target other materials. Mining threats to

1 September 2020

biodiversity will increase as more mines target materials for renewable energy production
and, without strategic planning, these new threats to biodiversity may surpass those averted
by climate change mitigation.
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Contents lists available at ScienceDirect 2 Cleaner
Prod) %ion
; Journal of Cleaner Production ?'\\i
1) g

ELSEVIER journal homepage: www.elsevier.com/locate/jclepro

Life cycle climate change impacts of producing battery metals from
land ores versus deep-sea polymetallic nodules

28 August 2020
fim

Daina Paulikas *°, Steven Katona ®, Erika Ilves ©, Saleem H. Ali *¢

“ Minerals, Materials and Society Program, University of Delawure, Newurk, DE, 19716, United States

" College of the Atiantic (emeritus), 105 Eden St, Bar Harbor, ME. 04609, United States

© Deep Green Metals Inc, 10th Floar, 595 Howe Street, Vancauwr, British Columbia, V6C 275, Canada

* Sustainable Mincrals Institute, Level 4, Sir James Foots Building (No. 47A}, The University of Queensland, St Lucia, QLD. 4072, Australia
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Life Cycle Assessment of metal
commodities from deep sea
mining, including biodiversity
impacts and comparison with
terrestrial supply

30 September 2020

Ghent University

Research Group Sustainable Systems Engineering (STEN)
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CALL FOR ACTION
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Call for Action

* Include potential of DSM in the strategic vision of the ERMA

* Call out to four EU countries with contracts

* Support research into comparing biodiversity loss and GHG
emission between land-based and seabed

* Carefully study GSR business case

* Evidence-based decision making

GLOBAL SEA MINERAL RESOURCES
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