MINERAL RESOURCES crucial components of a vital, healthy and wealthy society

KEY MESSAGES

e Raw Materials are the backbone of manufacturing industry and wealthy society and
a need for future oriented technologies also to realise the GREEN DEAL.

e Demand on Primary Raw Materials will remain high, regardless circular economy

e Europe long-lasting history in mining and processing but has shifted some of the
responsibilities to other actors

e Europe under exploration

e Data are basis to deliver new prospectively instruments and information for
investments

e Responsible sourcing is an ethical and ecological imperative. Social responsibility
calls e.g. on transparency in the supply chain

o GeoERA provides FAIR first class knowledge and innovation
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The value chain starts with understanding the
geology and it’s mineralisation. It is the first
step to increase efficiency.

Redrawn after EIT Raw Materials

GeoERA IN A NUTSHELL

EUROLITHOS gives specific attention to ornamental stone resources for which Europe

has a long tradition in mining, processing and usage.

designed to research the Strategic and Critical Raw Materials (SCRM) in
Europe to gain new insights into reserves and resources taking into
account new technologies and developments.

focuses on exploration and investigation of SCRM from seafloor mineral
deposits in European waters. ldentifying areas for responsible resourcing
and information on management and ‘Marine Spatial Planning” in
European Seas are in its core of action.

INTEW improves European data on Raw Material by extending and harmonizing
‘g E data, and tests the UNFC. Updated electronic Minerals Yearbook and
Europe’s Minerals Inventory are among the products.
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Accessible and interoperable data are at the heart of data-driven innovation.

This data, combined with digital infrastructure [...] and artificial intelligence
solutions, facilitate evidence-based decisions and expand the capacity to
understand and tackle environmental challenges.

RMIS: Raw Materials
Information System

EGDI ity
European Geological Data Infrastructure
http://www.europe-geology.eu
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SUSTAINABLE N ..
DEVELOPMENT Motivation and driving factors

':?‘::::"'ALS e future generation needs

e climate change mitigation

e healthy aging

e industry 4.0 and digitalisation

e responsible economic and societal wealth

All relying upon mineral raw materials that are sustainable

produced and subsequently (re-)used at all steps of the value
chain.

This project has received funding from the European Union’s Horizon 2020 research Q‘
and innovation programme under grant agreement No 731166 Geo€RA



Vorführender
Präsentationsnotizen
Challenges of our current world:
- Transition to a low-carbon economy
- Sustainable and responsible sourcing of raw materials
- Strategic Raw Materials for complex value chains
- High import dependence

Several driving factors and related issues are already expressed by the 17 UN sustainable development goals (SDGs) and widely shared through the Paris Agreement.

The European Union and the National Governments have launched many frameworks and action plans such as the `European Green Deal´ to achieve a carbon-neutral economy and clean mobility for example.

Certainly, any of those transformations and any infrastructure developments will require sustainably produced mineral raw materials to deliver key enabling technologies and to meet the needs of the Industry 4.0 society. Moreover, improvements in buildings such as energy efficiency through insulation technologies, other infrastructure developments and the Europe’s cultural heritage preservation add to the increasing demand in mineral resources.


IQuropean Policy 4

“Access to resources Is also a strategic security

guestion for Europe’s ambition to deliver the
Green Deal.”

“Ensuring the supply of sustainable

raw materials, in particular of critical raw
materials necessary for clean
technologies, digital, space and defence
applications [...] is therefore one of the pre-

Energy requisites to make this transition happen.

“The [European Defence] Fund must help transition

develop technological skills and provide
incentives to build integrated and
competitive cross-border supply

chains.“ (COM(2017) 295 final) New

Industrial
Strategy

Sustainable 2025 target

13 million zero- and
low-emission vehicles

Data and mobility
Digitalisation

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166
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Vorführender
Präsentationsnotizen
European Green Deal aims to boost the efficient use of resources by moving to a clean, circular economy.
Actions include:
- rolling out cleaner, cheaper and healthier forms of private and public transport
- decarbonising the energy sector
- ensuring buildings are more energy efficient



l@'he European Raw Materials Strategy 5

Critical Raw Materials (CRM) Lists
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Vorführender
Präsentationsnotizen
The European Raw Material Strategy is the core strategy that base on three pillars. GeoERA has echoed that strategy by designing projects that focus on:
- the security and sustainability of mineral raw materials supply from EU domestic sources and other sources (primary and secondary); and 
- the management of competing uses of the European subsurface and related surface.
- Providing first class knowledge on Europe's Raw Material Potential;
- The long-term relevance is also underpinned by regional, national, and internationals actions and policies such as the Criticality Assessment, the Battery Alliance , Blue Growth and Green Deal, Green Mobility and energy transition as well as on Regulation (EU) 2017/821 on conflict minerals.…. are the common key policies underpinned by national strategies and actions.


©rhe Raw Materials Value Chain
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EXPLORATIO MINING ATl

RAW MATERIALS
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The value chain starts earlier.
Understanding the geology and it’s

mineralisation is the first step to
increase efficiency.

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166



Vorführender
Präsentationsnotizen
The demand for ever increasing volumes of mineral resources cannot be met exclusively by recycling and thermodynamics does not allow for fully closed material loops. Hence, a sustainable supply of raw materials will always require accessibility to mineral deposits and productive mines while the effects of competing land-use issues and NIMBY activism are increasing too.



(rhe Raw Materials Value Chain 7

Mining & Exploration Trading Smelting (tens) Manufacturing End-user |
(thousands) (hundreds) REﬁning(hundreds] (tens of thousands) company \e/flgl’dzegllgnnk

‘responsible sourcing’ e.g. .of minerals, applies particularly to so-called ‘conflict minerals’ (tin, tantalum, tungsten
and gold, in short ‘3 TG’)
EU Conflict Mineral Regulation 2017/821 will come into full force on January 1, 2021

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166
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Vorführender
Präsentationsnotizen
N.B.: Reliable sourcing starts already with our acceptance and habits in our own back yard.
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FORECASTING AND ASSESSING EUROPES
STRATEGIC RAW MATERIALS MEEDS

e MINDeSEA

Seabed Mineral Deposits in European Seas:

Metallogeny and Geological Potential for E z c E I ‘ I l

B SR RAW MATERIALS

INTEW
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Vorführender
Präsentationsnotizen
The four GeoERA Raw Materials projects EuroLITHOS, FRAME, MINDeSEA and Mintell4EU share expertise, information and focus on European on-shore and off-shore resources.

https://geoeramindesea.wixsite.com/mindesea
http://www.frame.lneg.pt/
https://www.eurolithos.org/
https://geoera.eu/projects/mintell4eu7/
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Vorführender
Präsentationsnotizen
 Objectives
- Characterise deposit types. 
- Characterise the trace element content of the deposit type including CRM.
- Identify the principal metallogenic provinces. 
- Develop harmonized mineral maps and datasets of seabed deposits incorporating GSO datasets, along with mineral-potential and prospectivity maps.
- Demonstrate how the case study results can be used in off-shore mineral exploration. 
- Analyse present-day exploration and exploitation status in terms of regulation, legislation, environmental impacts, exploitation and future directions. 
- Demonstrate efficiency of a pan-European research approach to understanding seabed minerals and modes of exploration. 

https://geoeramindesea.wixsite.com/mindesea
https://www.eurolithos.org/
http://www.frame.lneg.pt/
https://geoera.eu/projects/mintell4eu7/
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Vorführender
Präsentationsnotizen
A good understanding of mineral systems, mining sites, and remaining resources of historical sites will stay of utmost importance.

https://geoeramindesea.wixsite.com/mindesea
https://www.eurolithos.org/
http://www.frame.lneg.pt/
https://geoera.eu/projects/mintell4eu7/
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Vorführender
Präsentationsnotizen
With GeoERA <30 National and Regional Geological Survey Organisations supported by Marine Institutes serving in concert those societal needs that are crucial, everlasting duty and important caretaking of our cultural heritage.

https://geoeramindesea.wixsite.com/mindesea
https://www.eurolithos.org/
http://www.frame.lneg.pt/
https://geoera.eu/projects/mintell4eu7/
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RMIS: Raw Materials
Information System

Geo€RA

RAW MATERIALS

7 ....other Information.... .

e-Minerals Yearbook

—— _—

Minerals Inventory

= EGDI %y 2

) https://rmis.-iﬂ;:;:.;uropa.eu
European Geological Data Infrastructure

http://www.europe-geology.eu

~ Atlas and Rock Gallery

 Accessible and interoperable data are at the heart of data-driven innovation.

e This data, combined with digital infrastructure [...] and artificial intelligence solutions,

facilitate evidence-based decisions and expand the capacity to understand and tackle
environmental challenges.

This project has received funding from the European Union’s Horizon 2020 research € s
and innovation programme under grant agreement No 731166 Geo€RA 7,



Vorführender
Präsentationsnotizen
GeoERA Raw Materials adds to an improved Knowledge base ensuring the sustainable management of the surface by providing reliable and harmonised information. It builds on former and ongoing regional, national and European projects and findings. With its GeoERA Information Platform project using the European Geological Data Infrastructure (EDGI) interoperability of data from various sources is ensured.

EGDI is EuroGeoSurveys´ European Geological Data Infrastructure, cf. http://www.europe-geology.eu/ 
RMIS stands for Raw Materials Information System. It is part of the EU Science Hub hosted by The Joint Research Center cf https://rmis.jrc.ec.europa.eu/


https://rmis.jrc.ec.europa.eu/
http://www.europe-geology.eu/
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« Promoting new forms of collaboration with industry and
Investments in strategic value chains are essential.

« Strategic Action Plan on Batteries and support of the
European Battery Alliance will be continued.

Responsible
Sourcing

Circular
Economy

» GeoERA contributes in particular throughout

Critical
Raw
Materials

FRAME

FORECASTING AND ASSESSING EUROPE'S
STRATEGIC RAW MATERIALS NMEEDS

@
(2] @@ @
o® @, vinoesea
@ . Seabed Mineral Deposits in European Seas:

Metallogeny and Geological Potential for
Strategic and Critical Raw Materials

Battery Alliance

Defense

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166



Vorführender
Präsentationsnotizen
The Raw Materials Projects are designed in repose to the pressing challenges of our society. Some of them are addressed widely by National and EU Policies such as the Battery Alliance, policies that are often triggered by the EU- list of CRM that express the vulnerability of our economy. FRAME contributes to meet the SDG and play a remarkable role to achieve for example both the energy and the digital transition. Similar does MINDeSEA from a marine prospective.

http://www.frame.lneg.pt/
https://geoeramindesea.wixsite.com/mindesea

I@GeoERA at EGU s
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FORECASTING AND ASSESSING EUROPE'S
STRATEGIC RAW MATERIALS NEEDS
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D705 | EGU2020-5950 | Highlight S —
FRAME’s (Forecasting and Assessing Europe’s Strategic Raw Materials Needs) contribution to the “European Green Deal”
| Daniel P. S. de Oliveira, et al.

- D718 | EGU2020-7025 7 .| D719 | EGU2020-7931

Lithium, Cobalt and Graphite occurrences in Europe,.— =~ Prospectivity mapping of niobium and tantalum in Europe;
Results from GeoERA FRAME project WP 5 a part of the GEOERA- FRAME project

Havard Gautneb, Eric Gloaguen, and Tuomo Térmanen . Martiya Sadeghi, et al.
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D720 | EGU2020-10228
FRAME: towards conflict-free Nb-Ta for the European Union =
' Helge Reginiussen, et al.

This project has received funding from the European Union’s Horizon 2020 research '(‘
and innovation programme under grant agreement No 731166 Geo€RA



Vorführender
Präsentationsnotizen
The Raw Materials Projects are designed in repose to the pressing challenges of our society. Some of them are addressed widely by National and EU Policies such as the Battery Alliance, policies that are often triggered by the EU- list of CRM that express the vulnerability of our economy. FRAME contributes to meet the SDG and play a remarkable role to achieve for example both the energy and the digital transition


http://www.frame.lneg.pt/
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-5950.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-7025.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-7931.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-10228.html
https://presentations.copernicus.org/EGU2020/EGU2020-5950_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-7025_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-10228_presentation.pdf
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 The role of oceans in mitigating and adapting to climate
change is increasingly recognised. The sector can contribute
by improving the use of aquatic and marine resources [...].

 The 2020 United Nations Ocean Conference in Portugal will
be an opportunity for the EU to highlight the importance of

action on ocean issues.
Technology

Environ » GeoERA contributes in particular throughout

mental o
Impact @@® @
MINDeSEA

@ o H Seabed Mineral Deposits in European Seas:

Metallogeny and Geological Potential for
Strategic and Critical Raw Materials

Blue
Economy

This project has received funding from the European Union’s Horizon 2020 research v(
and innovation programme under grant agreement No 731166 Geo€RA 7,



Vorführender
Präsentationsnotizen
The fast majority of actions when its comes to raw martials exploration and extraction happens on land – certainly also due to the accessibility.  Estimations on resources often overlock the potential of the seabed.
MINDeSEA take us on a dive through the European waters and explain how MINDeSEA is adding to the European Battery Alliance and new technical developments it adds reliable data on the Blue Economy.


https://geoeramindesea.wixsite.com/mindesea

(5eoERA at EGU
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MINDeSEA

Seabed Mineral Deposits in European Seas:
Metallogeny and Geological Potential for
Strategic and Critical Raw Materials

- D706 | EGU2020-13271
Critical minerals in the European seas: The project GeoERA-MINDeSEA

~ Javier Gonzalez et al.

p

D723 | EGU2020-22091

Hydrogenetic Fe-Mn crusts from European seas: source of
potentially economic cobalt mining.

Egidio Marino, et al.

bt et it

| s

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166
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Vorführender
Präsentationsnotizen
The fast majority of actions when its comes to raw martials exploration and extraction happens on land – certainly also due to the accessibility.  Estimations on resources often overlock the potential of the seabed.
MINDeSEA take us on a dive through the European waters and explain how MINDeSEA is adding to the European Battery Alliance and new technical developments it adds reliable data on the Blue Economy.


https://geoeramindesea.wixsite.com/mindesea
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-22091.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-13271.html
https://presentations.copernicus.org/EGU2020/EGU2020-22091_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-13271_presentation.pdf
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e The value of data lies in its use and re-use.

« Data interoperability and quality, as well as their
structure, authenticity and integrity are key for the
exploitation of the data value, especially in the context of
Al deployment.

« Common European data spaces in strategic sectors and
domains of public interest (Pillar 4 - EU Digital Strategy),
COM(2020) 66 final)

» GeoERA contributes in particular throughout

INTEWL

This project has received funding from the European Union’s Horizon 2020 research v(
and innovation programme under grant agreement No 731166 Geo€RA 7,

Digitalisation



Vorführender
Präsentationsnotizen
Information and data are key while data harmonisation and the quality check is a continuous task for all. One of our common objectives precisely aim on providing harmonised and FAIR data that should be assessable also through the RMIS is ensured by MINTELL4EU.


https://geoera.eu/projects/mintell4eu7/
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INTELW

- D721 | EGU2020-16935
Mintell4EU — Mineral Intelligence for Europe — a GeoERA project to improve and sustain the European raw materials
knowledge base.

- David Whitehead, et al.
o J

- D702 | EGU2020-17309
Minerals Inventory as a part of Mineral Intelligence for

Europe
 Spela Kumelj, et al.
\
This project has received funding from the European Union’s Horizon 2020 research e*‘
and innovation programme under grant agreement No 731166 Geo€RA



Vorführender
Präsentationsnotizen
Information and data are key while data harmonisation and the quality check is a continuous task for all. One of our common objectives precisely aim on providing harmonised and FAIR data that should be assessable also through the RMIS is ensured by MINTELL4EU.

https://geoera.eu/projects/mintell4eu7/
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-16935.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-17309.html
https://presentations.copernicus.org/EGU2020/EGU2020-16935_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-17309_presentation.pdf
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« Heritage is made up of local stories that together make
the history of Europe. COM(2014) 477 final

e BUT - Its economical, ecological and societal impact is
poorly understood.

T » GeoERA contributes in particular throughout
ultura
i EUROLITHOS e

Resources

Efficiency

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166



Vorführender
Präsentationsnotizen
Investors and policy makers focus often on CRM that are either metals or industrial minerals, but how come dimension stones in place, which role do they play to our wealth, our cultural identity and regarding our social and ecological responsibilities. This is often overlooked but EuroLITHOS is addressing the importance of dimension stones to our society and provide information on their specifics.

https://www.eurolithos.org/
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Vorführender
Präsentationsnotizen
Investors and policy makers focus often on CRM that are either metals or industrial minerals, but how come dimension stones in place, which role do they play to our wealth, our cultural identity and regarding our social and ecological responsibilities. This is often overlooked but EuroLITHOS is addressing the importance of dimension stones to our society and provide information on their specifics.


https://www.eurolithos.org/
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-20781.html
hhttps://presentations.copernicus.org/EGU2020/EGU2020-20781_presentation.pptx
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GeoERA turns data and information in to
knowledge as

e Comprehensive scientific results are
available to governmental decision
makers, business and society.

 Transparent and easy access beyond the
community is realized through EGDI and
RMIS.

e GeoERA thus ensures a broad knowledge
transfer to Platforms that follow FAIR data
principles.

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166

GeoehR’

RAW MATERIALS

First class knowledge on
Europe's Raw Material Potential

- forecast, prospection, exploration, harmonized mineral maps and
datasets -

[ N
|
Geo€RA, ?
RAW MATERIALS A


Vorführender
Präsentationsnotizen
FAIR data principles, making data Findable, Accessible, Interoperable and Reusable


@ake Home
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Key Messages

Backbone of manufacturing industry and wealthy society and a need
for future oriented technologies also to realise the GREEN DEAL.

Demand on Primary Raw Materials will remain high, regardless
circular economy

Europe long-lasting history in mining and processing but has shifted
some of the responsibilities to other actors

Europe under exploration

Data are basis to deliver new prospectively instruments and
information for investments

Responsible sourcing is an ethical and ecological imperative. Social
responsibility calls e.g. on transparency in the supply chain

GeoERA provides FAIR first class knowledge and innovation

This project has received funding from the European Union’s Horizon 2020 research f‘g%
and innovation programme under grant agreement No 731166 Geo€RA Y


Vorführender
Präsentationsnotizen
A vital system underlies changes, so does the Society many are related to pressing demographic and geographic challenges. 
Just to name some:
- The recent and unfortunate pandemic highlighted ones more how voluble our supply chains are, and
that even usual low volume and low value commodities or nice sectors  can make the difference of the level of wealth.
- A growing, aging population coupled with changes in population density are causing environmental stresses to our ecosystem. When pooled with climate change that creates challenges in sustainable food production and the use of natural raw materials. Those challenges and the calls for `Future and Climate Justice´, CO2-neutrality, resource efficiency and (almost) closed material loops desire sustainable management and maintenance of resources right from the start all along the value chain. 
- Taking care of that is a never-ending requirement.
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Thank you
for your
interest

Acknoledgment
to the
GeoERA Raw
Materials Team

Geo€R

RAL MATERIALS

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 731166



Vorführender
Präsentationsnotizen
This does not show the entire group but provides an impression of the group and the Organisations that builds GeoERA.
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Atlas of European ornamental stone
resources
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FRAME

Forecasting and Assessing Europe’s
Strategic Raw Material Needs

Danlel de OLIVEIRA. LNEG | FRAME Prolect Lesd
020, e 0

s &gsw@

Critical minerals in the European seas:
The project GeoERA-IVIINDeSEA

lavier Gonzalez and the MINDeSEA Team
EGU 8 May 2020

ESusn, 2020

@mlﬂTE“
1€V
Minecral Intelligence for Europe

David Whitehead & Lisbeth Flindt Jargensen (GEUS),
Teresa Brown (BGS), Spela Kumel] (GeozS), Kari Aasly (NGU),
Marc Urvois & Ulrich Clain (BRGM), Mikael Pedersen (GEUS)

EGU 2020, 8 May, virtual

Lithium, Cobalt and graphite
occurrences in Europe , Results
from GeoEra FRAME wp5

WS leads
Hivard Gautneb [NGU), Eric Gloaguen [BRGM), Tuema T6rminen [G1K]

(E&us=s, 2020
Hydrogenetic Fe-Mn crusts from European seas: source of

patentially economic cobalt mining

o, B, Chonsridos, 1.1, Mol 1 S
G
Geslogical Survey of Spain (IGME)
Mineralogy and Petrology Dept.
Comphuterss Unbarsity of Madrid and Geoscience Fetiue (IGED)

- ;;) Institute, Geokigico ] o
- yMinero de Espafa ettt e

M7
Minerals Inventory as a part of
Mineral Intelligence for Europe

pela Kumelj, Andrej Vihlslic,

ok [all GeoZS]

EGU 2020, 8 May, virtual
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https://geoeramindesea.wixsite.com/mindesea
http://www.frame.lneg.pt/
https://geoera.eu/projects/mintell4eu7/
https://presentations.copernicus.org/EGU2020/EGU2020-22091_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-5950_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-13271_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-7025_presentation.pdf
hhttps://presentations.copernicus.org/EGU2020/EGU2020-20781_presentation.pptx
https://presentations.copernicus.org/EGU2020/EGU2020-10228_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-16935_presentation.pdf
https://presentations.copernicus.org/EGU2020/EGU2020-17309_presentation.pdf
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...find out more under
https://geoera.eu

¥ in

Establishing the pean Geological Surveys h Area to
dehver a Geological Service for Europe

M Frogecls Thermes FAQ GeoERA matenal About GeoERA Contact

45 national and regional Ceslogical Survey Organisations (GS0s) from 12 Eurcpean countries have
Joined forces to develop an ERA-NET Co-Fund Action:

—
Europe (GeoERA)

i ] feal Surveys Research Area to deliver & Gealogleal Service for

Tha main abjective of GanERA is 1o
GeoCRA, will fund 15 regaarch projects that will aim to support 1) a more integrated and efficiant

nt and 2) more responsible and publicly accepted, exploitation and use of the subsuface
pects will cover the applied geosciences, addressing the fallowing four thames

& 1o the optimal use and managemant of the subsurfac

CECHENERTY

and efficient energy are at the Tha objective of the groundwates thema is to

the H2020's Societsl Challenge 3. Az provide data. information and decision-support
qgresses to make its transition to 8 toals for the pratection, sustamabls management
reliable, sustainable and competitive energy. and improvement of groundwater resources

¢ Matenals underpin sociatal he gec-energy, groundwater and raw matarials
and Cwope's ambition for economes he comman obgect de
ind wall-baing. The Curopean nate spatial information on their
ission recognises the importance of Raw @5 0UICES.

Matarisls

This project has received funding from the European Union’s Horizon 2020 research

and innovation programme under grant agreement No 731166
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Vigw as calendar

European Ceasciences Unio
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200 | Sl A

Curopean ences Union [EGU)
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