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EAS M E 4 programmes with a total budget of € 10.4 billion

We aim to help create a more competitive
and resource-efficient European economy
based on knowledge and innovation

EIC pilot

December 2003: Intelligent Energy Executive
Agency (IEEA)

2007: Executive Agency for Competitiveness
and Innovation (EACI)

2014: Executive Agency for Small and €@ Horizon 2020 - € 7 billion, SC5 — € 2.7 billion
Medium-sized Enterprises (EASME) ® LIFE € 2.3 billion

2021: New MFF and new mandate 9 COSME - € 0.7 billion

European Maritime and Fisheries Fund (EMFF) -
€0.34 billion
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Commission
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Raw Materials in Horizon 2020
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s from EU and associated countries

EU Member States

Main-listed applica
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« Main-listed applications from third countries

South Africa

Chile

XK (1)
. . Namibia
Colombia

Argentina
Kosovo
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Thailand
.’ . Mozambique

Australia

Japan
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M.-) Brazil

Canada
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Projects seek...
ALL projects have to...

solutions developed through

iIndustrially- and user-driven  Contribute to the Raw Materials Informan
multidisciplinary consortia

« Contribute to improving the awareness of
relevant stakeholders about the importance
of raw materials, and solutions that help to
Improve society’s acceptance of, and trust in,
sustainable raw materials production

« Lead to improving the environmental and
health and safety performance of operations

European |
Commission
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Raw Materials in Horizon Europe

Pillar 2 Pillar 3

Global Challenges and Innovative Europe
European Industrial

Competitiveness

Health
Culture, Creativity and Inclusive European Innovation Council

Society

Civil Security for Society _ _
Digital, Industry and Space European innovation
Climate, Energy and Mobility ecosystems

Food, Bioeconomy, Natural

Resources, Agriculture and _
Environment European Institute of

Innovation
and Technology

Joint Research Centre
Widening Participation and Strengthening the European Research Area

Widening participation and spreading excellence Reforming and Enhancing the European R&I system

Pillar 1

Excellent Science

European Research Council

Marie Sktodowska-Curie
Actions

Research Infrastructures
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EU SCIENCE HUB

Raw Materials Information System (RMIS)

European Commission > EU Science Hub > RMIS
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THE NEXT EU RESEARCH & INNOVATION
INVESTMENT PROGRAMME (2021 - 2027)




2020 JRC-EASME technical workshop

“Channeling knowledge from EU projects into the
Raw Materials Information System (RMIS)”

Context, objectives and RMIS overview

C. Ciupagea (JRC D3 ‘Land Resources’, HoU) & S. Manfredi (RMIS wp leader)

December 3rd, 2020




Wwhy a joint JRC-EASME
workshop on raw materials?

European projects, such as Horizon 2020 and EIT-KIC, are among the most important
knowledge providers to the RMIS;

Through the RMIS, the JRC supports mapping, structuring and making further sense of
this knowledge in order to meet knowledge needs identified by the EC;

In support of this process, in 2018 the EC made it mandatory for certain H2020 projects
to contribute to the RMIS development objectives;

EASME (as the managing agency of the vast majority of raw materials related calls)
facilitates the promotion of the initial steps of collaboration between the H2020 projects

and the JRC.

European
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Workshop specific objectives

To facilitate technical dialogue (both IT and content wise) for efficient knowledge
transfer into RMIS;

To increase awareness of most relevant RM project outputs;

To provide an overview of the RMIS current status and foreseen development
milestones;

To discuss how most relevant project outputs can best support RMIS development
priorities.

European
Commission




The policy context

i £ A Green Deal for Europe

Transition to a carbon-neutral society

Pillar dedicated to sustainable production and
consumption

A new Circular Economy Action Plan
Mobilising research and fostering innovation

7. AL Sk

A stronger Europe in the World

Secure and sustainable value chains
Fair trade and responsible sourcing

A Europe fit for the Digital Age
Industrial Strategy Package
New technologies & materials for digital industries,
space, etc.
Ensure competitiveness

European
Commission




RMIS: overview & scope

Raw Materials Information System (RMIS)

m EU SCIENCE HUB
e Since 2015, the RMIS is the EC’s knowledge

* X x .
W platform on non-energy, non-agricultural raw

POLIC@LEG}SLATION TERMINOLOGY & LIBRARY

materials from primary (extraction/harvesting) to
secondary (recycled/recovered) sources, along
their entire value chains.

RMIS acts as the reference access point to the

ENVI@%@?E’J?&E??TJ EC@NOMICS'&HRA?E ¥ w& o EU Raw Materials Knowledge Base and
R MNT ] ’I | facilitates the availability, coherence, and quality
R Bici of knowledge required by specific EU raw
RAW MATERIALS PROFILES EU C@UNTRY PROFILES e ’ . . . .
S 2o A B — % B Gf”EWAY materials policies and EC services.

European
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sl Raw Materials Information System (RMIS)

European Commission > JRC > RMIS
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RMIS: overview of selected thematic tiles (1/3)

JRC was in the frontline of the 2020 CRM exercise for
the EU (lead: GROW);

2020 CRM list + CRM factsheets available here (as well
as previous CRM assessments);

Brand-new CRM dashboard, providing visual
understanding of CRM analysis results since 2011.

Includes all editions of the RM Scoreboard (2016 / 2018).
2020 RM Scoreboard is upcoming!

Sub-section specifically focused on CE monitoring

Info on the EIP Monitoring & Evaluation Scheme

European
Commission




Supply Risk
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@& Critical Raw Materials 2020
& MNon-Critical Raw Materials 2020

. : ® LREEs

: ® HREEs
$ :
4 :

' @ Germanium @ Niobium B

: Magresium

; @ Phasphorus

; ® Borate .
3 ' @ Scandium

I @ Strontium @ Cobalt

; , ']

® Sapele wood ; @ Natural graphiteg, & Beryllium FGMSs

; i Bismuth

z + @ Bauoite & Antimony
@ Natural Teak wood
! & Indium i i
: # Lithium anadium ® Tungsten
. f Ba @ Tantalum Titanium
o gt . W S G @ Silicen metal

b e et W Cobingconl YOO Ouatn T @Phosphaterodk g NatwlRubber

: i @ Manganese

@ Feldsp Zirconium .IT'" @ Potash Molybenum NEANEI ey Chromium
Diatomite  GypsumBehtonite ® Magnesite i Hicke @ Aluminium
" 0y . Tellurium@ s ‘_ Zine & Iron ore
Rhenium  partine ™ i el ® silicasand .. @ ® P cadmivm  selenium [ ]
Kaslin glay ydrog
®cold @ ™ Sulphur e
. AgEregates Limestone ® Lead
0.0 0.5 1.0 15 2.0 2.5 3.0 35 4.0 4.5 50 5.5 6.0 B.5 7.0 7.5 B0 85 9.0

Economic Importance

European
Commission




Lepend

@& Critical Raw Materials 2020
& MNon-Critical Raw Materials 2020

Supply Risk Economic Importance

raw material 201120142017 2020 trend raw material 201120142017 2020 trend

Supply Risk

: Aggregates -- — Aggregates Va
5 : Aluminium a Aluminium Y
Antimony -- . - Antimony ~
: Arsenic --- Arsenic
G : Baryte . N, Baryte ~
Bauxite 4 P Bauxite it
: Bentonite .~ Bentonite ~
3 : ) .
; Beryllium r~ Beryllium ~
Bismuth b Bismuth Fa
st ; Borate P Borate s
. .8
Al S ot Cadmium Cadmium
Chromium : ~ Chromium ~
Hﬂmm' L ] o of
Arsenic®® oping Cobalt Cobalt ~
1 T e e e e e RS T T T
® felds Coking coal - : LY Coking coal ~
Diatamite GI'PH-UI‘HEE",:“"“
Hhenlum. Nﬂ#"“lﬂaa&m ® i Copper 7, Copper i
o Gola 08 _ , : :
i Aggrnpgs Diatomite s Diatomite ~
0.0 0 1.0 15 2.0 25 3.0
Feldspar Fa Feldspar ~
Fluorspar S B Fluorspar N
Gallium 1R Gallium Y~



Raw Materials Scoreboard 2018

)
Global context

.-. e
l= =nr5mrebu_ard 2018

\@mdmatﬂfﬁ 50 Frybimnngf—@ Recycling
[ —0 WEEE management

Eirculareconomy

2020 RM Scoreboard will P EWQW\

& snclal‘ﬁ Trade in waste & scraps

/—{an‘e,—-—— Competitiveness Matenal flows

soon be released!

Construction waste
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RMIS: overview of selected thematic tiles (2/3)

» . ::_ ' | Environmental dimension includes info on e.g. climate

| 55 change / air pollution, water pollution, land use & soill
Social dimension includes info on e.g. ASM, employment,
SLO, occupational safety, good governance

Specific section focused on SDGs

Specific section focused on Responsible Sourcing

New section on Foresight Analysis for CRMSs in strategic

A“ sectors & technologies

FORESIGHT SII'RATE_G\ICII;Q/AII-UE Specific section on MFA & MSA
CHAINS & MATERIAL FI_‘OWS Supply Chain Viewer: visual understanding of 80+ RM
,1*‘»\"# D i supply chains networks
‘ RM analysis in the battery value chain! (dedicated

application)

European
Commission




e The EC has recently adopted its first-ever Strategic
—— Foresight Report, aiming to identify emerging challenges
and opportunities to better steer the European Union's

strategic choices.

;—’m The EC 2020 Strategic

Gion_ Foresight Report builds
on insights and examples
Critical Raw Materials for from the Report “Critical
Strategic Technologies and Sectors Raw Materials for
in the EU Strategic Technologies
A Foresight Study and Sectors in the EU - A

Foresight Study”, which
development was
supported by the JRC.

2020 Strategic Foresight Reg

CHARTING THE COURSE TOWAI
A MORE RESILIENT EURO

European
Commission




Existing MSAs & MSA under development

(full MSA data inventory only available to selected EC servants, through ECAS account)

I e e oo N
I I I e o

MSAS
developed in
2015 and 2017

2020 Outputs:
* Technical report: Review of the specifications for the MSAs;

* Report on MSAs for the selected materials relevant for the production of batteries and for decarbonising
technologies (recently published!)

European
Commission




RMIS - Supply Chain Viewer

Whole Supply Chain Network

A b The supply chain viewer in
At R e, RMIS provides an interactive
T PO overview of the raw materials’
N ¢ el [\ supply chain network consisting of

ST GO L D PR s S countries, materials, applications,
il ke SR R aee L and sectors (underlying data

o ReERe ..~ “ie A come from the 2017 EC
B 5 | criticality assessment)

Ongoing update of SCV
based on 2020 EU analysis
of CRM!

SRR\ O e European
i e Commission



Tonnes

Strategic Industrial Value chains
Example of Batteries

Analyses of CRMs in batteries value chains

Security of supply, recycling features, technology dependence
Foresight and trends via supply — demand balances per material

300 5,000
Whole Battery v Materials in e-Mok 250
i k]
Cobalt (Co) - Total Weight ¢ 400000 Stock (in use and = 4,500
o 200
8000 AR 350000 4 x
3 u
- =
7000 300000 2 150 4000 £
b I
Q
BLLL 250000 £ L
P £ 100
=000 § 200000 o
5 o 3,500
4000 = =
150000 s 50
3000 2
100000
2000 3,000
50000 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
1000 . . . . N
. ____-_-J W Artisanal and Small scale mining M New mine projects M Operating mines in 2019 e HHI
0 2006 2007 2008 2009 2010 2011 2012 201 . . . . .
2006 2007 2008 2009 2010 2011 Global cobalt supply forecast until 2030 including shares of ASM and new mine projects.

I BEV M ebikes -

I BEV M cameras-games [ cell phones 00 __ . ___ ____ e g

B others portable [l PHEV [l Portable PC [ tablets

Future supply concentration is highlighted on the secondary axis (HHI)
(dominated by a high dependency on the DRC)



RMIS: overview of selected thematic tiles (3/3)

~
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RAW MATERIALS' PROFILES S

Includes 17 EU country-specific profiles

Each html-profile in RMIS is linked to a pdf-report that
users can download (coming soon!)

Profiles include info on e.g. resources& reserves,
supply, use, trade, environment, social...

Now includes 15 EU material-specific profiles, based
on peer-reviewed / official data sources

Structure & content of RM Profiles are being revised
New structure: a dashboard-like summary (covering
aspects of e.qg. criticality, resilience, circularity,
foresight, trade / value chain considerations) + a pdf
report

European
Commission




RMIS - Raw Materials’ Profiles

Raw material supply chain - Cobalt
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RM Profiles: upcoming Dashboard / overview

World Reserves

Primary Producers

Others

Refinery Producers

Others

HHI

@ Resources: 2630

Primary Exporters

Primary Importers

GY Reserves: 1800
Primagg Prod: 2200
3 . 6 Refiffed Prod: 1300

4 0 8

ZA CAGR (primary, 10-years)

Refinery Exporters EU Sourcing (primary)

\

5% 2 S 25% =

us

Refinery Importers -y, EU Sourcing (refined)

(N

EU Reserves EU Primarv “rod EURefined Prod

iy, L End Uses

) A 1000 kt
, of chromite produced in 2018

35% worldwide

996 kt

of FeCr produced in 2018
worldwide

Self-Sun. -

30%

IR (primary)

89%

IR (refined)

64%

Critical raw
|\| O material in

France 20207

Top EU producer of refined
material in 2018

Demand for Li in batteries to increase by 1,000
times by 2040

Value of global production in
2018 (primary Al)

Finland

Top EU producer of primary
material in 2018
Artisanal and small-scale mining plays an important
role in DRC economy. Concerns over violation of

human rights

The EU is the world's second largest importer of
copper scrap
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IOINT RESEARCH CEMTRE (JRC)
MFORMATION SYSTEM (RMIS

RMIS Newsletter n.1 (November 2019)

RMIS Newsletter

This newslette,
Inf

ol summary of the main
M

related to the Eur iS5
MIS). it provides key "u,n‘ﬂ'gnls on raw materials knowledge support tol

Mction Flan,

Raw Materials Information System (RMIS): Goal & Scope

The Raw Materials Information System (RMIS)
Commission's reference knowledge platform an non-fuel
materials from primary (extraction | harvestingl to 3
srecovered) sources, along their entire valusjsupply chaing
abiotic and biotic material

Responding to a specific action point of the 2015 Cg
[Economy Action Plan the RMIS acts as a key interface

FMIS provides knowledge primarily to support EU pd
Commission services in relation to issues such as Climate
the Circular Economy, the Battery Strate
Fenewed EU Industrial Policy, EU Trade Policy and Fr
WFTAs), as well as the EL Raw Materials criticality assess

1. Annual international RMIS workshops

To further strengthen communication and knowledge sharing
with the broad range of stakeholders within the raw materials
sector, annual workshops are held at the JRC site in |spra, Italy.

The 1st international RMIS workshop (March 2017} brought
together key stakeholders of the raw materials sector and RMIS
knowledge providers.

The Znd workshop (May 2018) facilitated the further
development of key RMIS thematic sections, including raw
materials’ profiles’, gountry profiles?, and the knowledge
gatewa®

The 3rd RMIS workshop was held on 11-12 Jume 2019 It
attracted 70+ participants from some 20 countries, 4 European
Commission Directorates General {JRC, GROW, ENV, DEVCD), 2 EU
agencies {EASME, EEA} and the EIT Raw Materials. Discussion
topics included social and environmental issues associated with
raw materials supply chains, national  legislation, good
governance, and a more incdepth foous on secondary raw
materials.

More infarmation on the workshop structure and content is
available on the G415 website®

2. Policy an

Several recent EU policy documents hig

RMIS:

Joint Research Cei

.m:l:uning to ‘he 2018 Lo

f
RMIS \mll improve the knuwledg‘
of data for measuring progress i
and deliver improved data to cof
statistics.

The 2018 implementing recome

Leaulation on conflict minerals”
should provide information on pi

Commission

JOINT RESEARCH CENTRE (JRC)
RAW MATERIALS INFORMATION SYSTEM (RMIS)
RMIS Newsletter n.2 (April 2020)

This newsletter iz a bi-annual summary of the main developments related to the European Commizsion
Information System (RMIS). It provides key highlights on raw materials knowledge support to

4th International RMIS Workshop: announcement and themes

Building on the success of the previous

ediions, the 2030
mmmwum@mnmm&m
3 ¥ OmaviTuS

*  the “sustainable supply of primary]
o selected “strategic raw marerials valud
Asmhlghllg!ltnflhlsﬁlﬂ'ﬂnnmmg4"edmm

JOINT RESEARCH CENTRE (JRC)

BEAW MATERIALS INFORMATION SYSTEM (RMIS)
EMIS Newsletter n.3 (September 2020)

This newsletter is a bi-anmual summary af the main developments related fo the Eurepean Commizsion's Raw Marerials
Information System (RMIS). It provides kay kighlights on raw marerials inowledge support to policy.

The fourth list of Critical Raw Materials (CFMs) for the EU has been published!

Study on tha EU'S llst of
Critical Rave Materishs
(2030)

‘The fourth list of Critical Faw Materials (CEMs) for the EU has been
mblmhedmi September 2020, with a maior conmbaton fom the

‘The Conmmumication can be accessed from the dedicated DG GROW
web naze It explicitly foresses a further strengthening of the RMIS. and
lays out:

#  the challenges posed to a secure and sustainable supply of rmw

®  presents the owtcome of the 2020 iticality assessment — the
2020 Critical Rew Materials List for the ELT;,

»  sefs out an Action Plan of how to overcome said challenges.

A TRC team has elaborated the “Smidy on the ELTs list of Criticsl Raw
Materials (20204 - Final Report™ and two dedicated reports containime
“criticel and mon-critical raw msterials facrsheots” for all the 83
candidate CRMs. All these reports, a5 well s other info on the 2020 EU
CPM assessment can be downloaded from the EMIS' CRMs section

A CEM-dashbosrd was also recently included in the EMIS, reporting on
the evolution of the assessment resulis (2011 to 2020) for all candidate
Taw materials selected for criticality assassment.

1. Recent policy with key focus on raw materials

The European Green Deal® — the new growth smrategy for Europe
— published on December 11% 201¢ by the new von dar Leyen
Commission, aims to transform the EU into a fair and prosperous
society, with = modem. resource-efficient snd competitve
economy where thers are zero net emizsions of greenhouse gases
by 2050 and where economic growth is decoupled from resource
e
Faw meaterials sre implicidy embedded into several key pillars of
the Green Deal such as clesn energy, smart mobility, climste
ambition, fostering innovation. Faw materials are more explicitly
dealt with mder the pillar “Mobdlising indusoy for a clemm and
circular economy”, vdnd:hgh].\gmsﬂmtanl)'lzhnfmma]s
we comes from Thiz pillar calls for developing a
snslxmshlepmdu‘tmhrymansmrsme—mmemmy
sectors, firther waste reduction, eswblishing a robust and
integrated single market for secondary raw materisls and by-
products.
The document acknowledges that access to resowurces is key for
"5 ambition to deliver the GremDealsubjecnws Ensuring

a sustainsble supply of raw materisls, in particular of critical raw
materials pecessary for clean technologies, digital, space and

defence applications, by diversifying supply
secondary sources, is therefore one of the
this ransition happen The Gresn Deal will
future knowledge neads and on the further de

Asa;xumﬁoll.ownp,ﬂ:enewhﬂnstrialﬁl
on March 10%, 2020. Within its frame, the C:

«  adopt a “White Paper’ by mid-207)
effects cansed by foreizn subsidies
»  inToduce comprehensive messur
decarbomise  energy-intensive
sustainsble and smart mobility inch
#  anhsnce Europe's indusmial and
sequring the supply of critical raw
»  apport Allisnces on Low-Carbd
Industrial Clouds and Platforms and

Following the 2015 Circular Econony Acticd
and the 2018 CE Packaze®. on March 11% 2

Hps:/, a5l
3

hm /Jeur-lexey A e /resource htmlMur =4

1. JRC supports the 2020 list of CRMs for the EU

The fourth list of Critical Raw Materisls (CRMs) for the EU has
been published on 3 September 2020°, with a msjor contribufion
from the JRC* The Commmmication lays out (1) the challenges
posed 0 a secure and sustainshle supply of raw materials; (I)
presents the ouoeme of the 2020 criticality sssessment — the 2020
Critical Raw Materials List for the EUY; and (3) sets out an action
plan of how to overcome szid challenges.

The New Circular Econonry Action Plan® and the New Industrisl
Stratezy for Europe’, two of the main tuilding blocks of the

LCOM200/474 final ™ Clmmllhw}bma]shl! EU's Resource

Ewopean Green Desl®, have smnounced such an Action Plan on
(Critical Faw Materials (2020 list), as well as smessed on the role of
CRM: to achieve a climate-neutral, circulsr and competitive
EConOomy.

The list of CEMs for the EU and the underlying criticality
methodolozy are in fact key instruments in the context of the EUY
r=w materisls policy, a precise commitment of the Raw Material
Initiative (2008). Since the publication of the first list in 2011 and
sn]lseqmnlq)dmﬁ (European Commission 2010, 2014, 2017), the

inform decision makers on how security of supply can be achieved
through diversification of supply, resource efficiency, recycling
Mmhmmmmmmmmm

fimding under the Horizon 2020 and Herizon Europe schemes.
The JRC has been a key player since the revision of the EC

methodology thronghout 20157, where targeted improvements have
bean introdnced, based on the most recent scientific developments

SCOM2019/60
ZJRC Repart. Assessment of the Mathodalogy for Establishing the EU List
o Critical Rarw Materials, Publicaricas Office of the o,
Limcemmburg, 2017, 878-83-78-69512-1, doi- 102760773303, TRC106897

sion



RMIS Roadmap reports: 2017, 2019, ...2021

JRC TECHNICAL REPORTS

Raw Materials Information
System (RMIS): towards v2.0

An interim progress
report & roadmap

Manfredi, S., Hamor, T., Wittmer, D.

Tecchio, P., Nita, V., Vidal, B.,
Blengini, G.A., Mancini, L.,
Torres de Matos, C., Ciuta, T.,
Mathieux, F., D. Pennington

Nuss, P., Solar, S., Latunussa, C.E.L.,

" EUR 28526 EN

JRC TECHNICAL REPORTS

Raw Materials Information
System (RMIS): 2019 Roadmap &
Progress Report

Context, content &
foreseen priorities

Manfredi, S., Hamor, T., Blengini, G.A.,
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JRC’s 2021/22 Raw Materials Portfolio

Meeting Policy Knowledge Needs Coherently Together
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Raw Materials Portfolio Leader
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DG JRC's Vision:

« "To play a central role in creating, managing and making sense of the collective scientific knowledge for
better EU policy."

e DG JRC's Mission:

» "As the science and knowledge service of the Commission our mission is to support EU policies with
independent evidence throughout the whole policy cycle."

European |
Commission




The EU Policy Context
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A Green Deal for Europe

Transition to a carbon-neutral society

Pillar dedicated to sustainable production and consumption
A new Circular Economy Action Plan

Mobilising research and fostering innovation

A stronger Europe in the World

Secure and sustainable value chains
Fair trade and responsible sourcing

A Europe fit for the Digital Age
Competitive industry
Industrial Strategy Package
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Our Interlinked EU _ Neds
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Raw Materials Information System (RMIS)
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One EU/EC Raw Materials Information System
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Raw Materials Information System (RMIS)
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Monitoring, Analyses, Reporting in RMIS
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EU Country profiles in the Raw Materials
Information System (RMIS): Czechia
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JOINT RESEARCH CENTRE (JRC)
RAW MATERIALS INFORMATION SYSTEM (RMIS)
RMIS Newsletter n.3 (September 2020)

Thiz newsletter iz a bi-annal cummary of the main develogments related to the European Commission's Raw Matarials
Information System (RMIS). It provides key highlights on raw materials knowledge suppert to policy.
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‘The fowth list of Critical Raw Materials (CRMs) for the EU has been published!

The fourth list of Critical Raw Materials (CRMs) for the EU has been
poblished on 3 Seprember 2020, widh 8 mai comatarion fom the
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Foresight Study

The Commumicarion can be accessed from the dedicated DG GROW
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~ Joint Research Centre

Thank you
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