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Federal Institute for Geosciences and Natural Resources (BGR)

» BGR is the central geoscientific advisory institution of the German
Federal Government

> |t is part of the portfolio of the Federal Ministry for Economic Affairs
and Climate Action (BMWK)

» Locations: Hannover, Berlin, Grubenhagen, soon in Cottbus
» Number of employees: ~ 800
» Budget: ~100 Mio. EUR

Main tasks:

» As consultants to the federal government and German industry BGR continuously analyses and
evaluates global mineral resource potentials and markets for metals, industrial minerals and non-metals

> International geoscientific and technical cooperation, including polar research

» Geoscientific research and development
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Use and Demand of Rare Earth Elements
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https://www.bgr.bund.de/EN/Gemeinsames/Produkte/Downloads/Informationen_Nachhaltigkeit/seltene%20erden_en.pdf?__blob=publicationFile&v=2

Production of Rare Earths
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China remains largest RE
producer even if share of
mine production declines

64 % in 2021
compared to >90 %
before 2013

Successfully curbed illegal
production in China by
consolidating the RE
market and introducing
strict production quotas

Increasing production in
Myanmar and USA

Increasing extraction of
monazite from heavy
mineral sand deposits
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Active Mines and Processing Facilities

@ in production (conventional ores)
@ in production (heavy mineral sands; HMS)
@ in production (ionic clay)

* active processing facilities outside China (selection)

(*recycling plant or plant for the exclusive refinement of intermediate products)
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Rare Earth Projects Outside of China
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Process Diagram for the Production of Rare Earths
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https://www.bgr.bund.de/EN/Gemeinsames/Produkte/Downloads/Informationen_Nachhaltigkeit/seltene%20erden_en.pdf?__blob=publicationFile&v=2

ESG Aspects Along the Rare Earth Value Chain &5 %\
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https://www.bgr.bund.de/EN/Gemeinsames/Produkte/Downloads/Informationen_Nachhaltigkeit/seltene%20erden_en.pdf?__blob=publicationFile&v=2

ESG Aspects Along the Rare Earth Value Chain
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Social

Carbonatite (CHN, AUS, USA)

lonic clay (CHN, MMR)

* High land use and water

Relatively high land requirements for heap and tank

consumption leaching
Radioactively contaminated * Soil contamination by leaching
residues after flotation solution

« Environmentally friendly
extraction theoretically possible
with in-situ leaching

High potential for energy and
water efficiency

Myanmar:

Health hazard for workers due to
respirable dusts containing
heavy metals, some of which are

radioactive » Potential financing of armed

groups

* lllegal mining important source of
income for many miners and linked
to corruption and mafia structures

HMS (SE-Asia, IND, MDG,...)

* High radiation exposure of the
residue during monazite extraction

* High land use demands of HMS
deposits

* Resource efficiency, as monazite
is obtained as a by-product

» Conflict potential due to
radioactive residue

* Protests (e.g. in Kerala, India)

* No comprehensive international rare earth sustainability standard

* Low transparency in chin. RE production even
if international ESG requirements increase
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ESG Aspects Along the Rare Earth Value Chain -
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ESG Aspects Along the Rare Earth Value Chain &
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https://www.bgr.bund.de/EN/Gemeinsames/Produkte/Downloads/Informationen_Nachhaltigkeit/seltene%20erden_en.pdf?__blob=publicationFile&v=2

Approaches for Sustainable Raw Material Supply Chains

Sustainability standards in Sustainability requirements
production countries for raw material supply chains

_ DoNSHEam Stppy Ehaln
Intermediary Separation Refinin_g/ Semi- N o (Re-)Use /
] lon exchange, Reduction Fabrication & : Recycling
rade Solvent Calcination . turing Wholesale .
(optional) e EIectronsis’ Conversion (optional)

Regulations

Supply chain initiatives
Pilot projects from OEMSs
etc.

Governance in resource rich countries
Technological development

Commitment to international standards
Business initiatives in the mining industry
etc.
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EU and German Legal Environment

OO COE.

14

Countries with mandatory due diligence regulations (cross-sectoral or raw materials)

OECD members or countries that committed to OECD due diligence implementation
Countries that include conflict-affected or high-risk areas (indicative EU list)
Countries referenced in the US Dodd-Frank act (conflict minerals provisions)

Member states of the International Conference on the Great Lakes Region (ICGLR)
that committed to due diligence implementation for conflict minerals at the regional level

Due diligence obligations increasingly framed
into EU / German legislation

» EU conflict minerals regulation (2018)
» German supply chain act (LkSG) (2021)

» EU Battery Directive (will be introduced
gradually from 2024 onwards)

» EU Corporate Sustainability Due
Diligence Directive (draft from 2022)

DUE DILIGENCE PROCESS & SUPPORTING MEASURES

IDENTIFY & ASSESS

ADVERSE IMPACTS

IN'OPERATIONS, SUPPLY CHAINS
: & BUSINESS RELATIONSHIPS

EMBED v
RESPONSIBLE o PROVIDE FOROR
BUSINESS CONDUCT COOPERATE
INTO POLICIES & [N REMEDIATION
MANAGEMENT SYSTEMS WHEN APPROPRIATE

" CEASE, PREVENT OR MITIGATE Bundesanstalt fur
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Developments in Legislation, Policies and Industry Initiatives

» Supply chain due diligence as new international benchmark, extension to sectors and commodities

Proposal EU Corporate

for Sustainable Raw  Sustainability Directive

Proposal EU Battery

German Supply Regulation (Co, Li, Discussion
Chain Act (LkSG Graphite, Ni) on EU Critical

\ Raw Materials Act

2022

LME Sustainability
Passport

» From supply chains to product-related requirements in the sense of circular economy?
» Linking security of supply with responsible sourcing
” OECD DD Guidance El PHnEplEs
> for mineral supply chains ,
o from conflict-affected _ U
T and high-risk areas ~ EU Conflict
= Minerals
D us DOdd'Frank‘ Regula’“on
1 Act §1502
I
2010 2011 2017 2019 2021
Conflict-free ‘ Resplonsible i l
> ; LME Responsible The CopperMark
£ Smelter Program Minerals Sourcing Joint DD Standard for
n for ,conflict minerals® Assurance (Al, Cu, Pb, Sn :
> 3TG) P for 3TG » et Ty Sl Cu, Pb, Ni, Zn
=N rocess for Zn, Ni, Co)
— (now: Responsible Minerals :
= Cobalt Refiner

Assurance Process)
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DD Standard ResponsibleSteel

LME = London Metal Exchange
DD = due diligence
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Voluntary Sustainability Standard Systems for Mineral Resources

Example: Responsible Minerals Assurance Process (RMAP) of the Responsible Minerals Initiative (RMI)

» Independent, risk-based audits of smelters/refiners worldwide for tantalum, tin, tungsten, gold and cobalt
with regard to compliance with the OECD Guidelines, recognition by EU Regulation

» More than 350 member companies worldwide (including numerous German companies)

» Extension of certification of smelters / refineries to copper, nickel, zinc and lead

TantalumSmelter List Tungsten Smelter List Tin Smelter List Gold Refiners List Cobalt Refiners List

Active 0 Active 4 Active 8 Active 8 Active 1

Conformant 15 Conformant 41 Conformant 54 Conformant 09 Confonmaiit 31
iqi igi Eligibl Eligibl

Eligible 6 Eligible 52 igible 80 igible 176 Eligible 73

05/2022
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Voluntary Sustainability Standard Systems for Mineral Resources
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https://www.bgr.bund.de/DE/Themen/Min_rohstoffe/Downloads/studie_sustainability_standard_systems_2022.pdf?__blob=publicationFile&v=14

Voluntary Sustainability Standard Systems for Mineral Resources
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https://www.bgr.bund.de/DE/Themen/Min_rohstoffe/Downloads/studie_sustainability_standard_systems_2022.pdf?__blob=publicationFile&v=14

General Applicability of Standard Systems* for the Rare Earth Supply Chain
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General Applicability of Standard Systems* for the Rare Earth Supply Chain
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General Applicability of Standard Systems* for the Rare Earth Supply Chain
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INTERNATIONAL ISO
STANDARD 23664

First edition
2021-10

Traceability of rare earths in the
supply chain from mine to separated
products

Tragabilité des terres rares dans la chaine d'approvisionnement de la
mine jusqu'aux produits séparés

*Standard systems that have been analyzed in BGR (2022) — Sustainability Standard Systems for Mineral Resources — A Comparative Overview
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Current BGR Measures in the Field of Mining and Sustainability of Rare Earths

Participation in the DIN Rare Earths Working Committee

» Mirroring the work of the China-led ISO/TC 298 ,Rare Earth®

ISO/TC

» The topics of sustainability as well as traceability are the focus of the
German mirror committee

298

» Contribution of German positions to international standard setting
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Current BGR Measures in the Field of Mining and Sustainability of Rare Earths

Participation in the DIN Rare Earths Working Committee

» Mirroring the work of the China-led ISO/TC 298 ,Rare Earth®

» The topics of sustainability as well as traceability are the focus of the 'S%gc
German mirror committee

» Contribution of German positions to international standard setting

Pilot measure on sustainability requirements in the rare earth supply chain

» A dialogue moderated by BGR and CCCMC* with the support of Berners
Consulting between German companies and Chinese rare earth producers on
sustainability criteria in the rare earth supply chain.

» Workshops with stakeholders to develop a common understanding of responsible
supply chains and agree on a set of criteria based on legal requirements and SR
standards of international sustainability initiatives. o

*China Chamber of Commerce of Metals, Minerals & Chemicals Importers & Exporters
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Thank you for your attention!

Dr. Martin Erdmann (B1.2) | martin.erdmann@bgr.de | +49 511 649 3559
Mining and Sustainability
Federal Institute for Geosciences and Natural Resources (BGR)
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