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AGEMERA - Agile Exploration and Geo-modelling for European Critical Raw materials

= : -

= HORIZON-CL4-2021-RESILIENCE-01-06 - Innovation for ¥ . ey {f
responsible EU sourcing of primary raw materials, the e
foundation of the Green Deal (RIA)

» Project number / Grant agreement number: 101058178
= 36 months, started in August - 2022, Ending July — 2025
= 20 Partners from 11 Countries
7 Universities, 2 Research Institutions, 5 SMEs, 6 Industry

= Coordinator - University of Oulu, Kerttu Saalasti Institute

= Budget—7.5 M€

v (created with mapchart)
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Geological CRM Potential Database
in EDGI Compatible GIS Format

Novel, Non-invasive Mineral
Exploration Methods

CRM Educational Material for
Student and General Public

UNFC and UNRMS as Evaluation
Tools for Future Experts
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e ECRMs - European Critical Raw Materials for the Green and Digital Transition

] : : L
Future scientists and engineers: wide I_l_l United Nations Framework Classification
spectrum of the CRMs’ value chain .. for Resources (UNFC)

E+ Rare earth elements (REEs) and battery }5% United Nations Resource Management
raw materials Wﬂ System (UNRMS)
“ Geology, engineering, geopolitics, mineral _ _
s economics, social and environmental Sustainable and socially acceptable:
considerations application of innovative technologies
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&
Opal — Bildungsportal Sachsen 2 Eight Chapters @@ﬁ

F |

W ECRMs

L

@ How to Navigate this Course

@ Frequently Asked Questions

s Enrolment Students

d| Enrolment Tutors

@ Mews

& Course Schedule

= Profiles

1 Virtual Classroom

# 1 Geology & Exploration of CRMs

= ? Geo-Politics & Challenges

& 3 Extraction of CRMs in a Global Environment
# 4 Social Assessment

& 5 Environmental Assessment

= © Mineral Economics

B Assignments

2 7 International Frameworks

2= 5 Bonus Content

TU Bergakademie Freiberg | Semester overlapping

ECRMs

Tutor: Yulia Dolganova | Md Ariful Islam | Georg Meibner | Astrid Thomas

European Critical Raw Materials for the Green and Digital Tranaition

European Critical Raw Materials @ AGEMERA
for the Green and
Digital Transition

Funded by
thir Eurogean Union

ASSURING SUSTAINABILITY IN RESOURCE MANAGEMENT | 22-26 April 2024 | Palais des Nations | Geneva



%%0% & AGEMERA
University Courses

1 Geology & Exploration of CRMs

2 Geo-Politics & Challenges

3 Extraction of CRMs in a Global Environment
4 Social Assessment

5 Environmental Assessment

6 Mineral Economics

[/ International Frameworks

@@ @@ @ @@

8 Bonus Content
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United Nations Framework Classification for Resources (UNFC)

Sold or WA Viable projects
used production AL
% E A3 s : Potentially viable projects
o £
= 1
(=]
E Non-viable projects
St
S5 . )
1 E Prospective projects
< =
E L 13k
Re pO rt| n g Z E, Remaining products not developed
pe
Standard =
= Other combinations

Production which is
unused or consumed

in operations Produced quantities

123 Codification (E1;F2:G3)
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E Axis — Environmental-Socio-Economic Viability

Expected to

be viable 1n
near future

Not viable
or too early
to calculate
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F Axis — Technical Feasibility and Maturity

Require
further

evaluation
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University Courses

G Axis — Degree of Confidence

Primarily on
indirect
evidence
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University Courses

UNFC Classes, Sub-Classes, Categories and Sub-Categories (from UNECE, 2021)

UNFC Classes Defined by Categories and Sub-categories

T Sold or used production
é Production which is unused or consumed in operations
=
™
Class Sub-class Categories
E F G
Viable Projects On Production 1 1.1 1,2,(3)
g Approved for Development 1 1.2 1,2,(3)
'::_ § Justified for Development 1 1.3 1,2,(3)®
% ;g: Potentially Viable Projects Development Pending 24 2.1 1,2,3
ﬁ g Development on Hold 2 22 1,2,3
§ Non-Viable Projects Development Unclarified 32 22 1,2,3
Development not Viable 33 23 1,2,3
Remaining products not developed from identified projects 33 4 1,2,3
E 2 Prospective Projects [No Sub-classes defined] 32 3 4
g E Remaining products not developed from prospective projects 33 4 4
= ©n

RR
=)
W)
S
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CRIRSCO Template and UNFC Categories

CRIRSCO Template
Corresponding UNFC UNFC Class
Public Report and Study Types® Standard Definitions Cartegory” R
Feasibility Study or Life of Mineral Proved Gl
Mine Plan® (for an operating ) i El Fl1 Viable Projects
mine) Reserves Probable G2
. Proved Gl
Pre-feasibility Study ;ﬂlf‘emlﬁ E2  |F2
eserves Probable G2
Feasibility Study, Life of | Lineral Measured Gl
Mine Plan® (for an operating Resources -
, o (exclusive of | Indicated E2 F2 G2
mine) or Pre-feasibility . . . .
Mineral Potentially Viable Projects
Study*® Inferred G3
Reserves)
Scoping Study report or Measured Gl
other Public Report on a Mineral -
Mineral Resource estimate | Resources Indicated E2 F2 G2
Inferred G3
Public Report on Exploration Target E3 F3 G4
exploration stage projects T Fstimates not Prospective Projects
P s published
Not applicable® Estimates obtained from historical reports” Non-viable Projects
"’é’,’ UNECE RESOURCE MANAGEMENT WEEK 2024 | ASSURING SUSTAINABILITY IN RESOURCE MANAGEMENT | 22-26 April 2024 | Palais des Nations | Geneva (SOU rce: [2])
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UNFC - Case Studies

% Mineral Intelligence for Europe (Mintell4EU)

v" UNFC application to sand and gravel resources in an Austrian pilot area

v UNFC Case study — phosphates, Belgium

v UNFC application to aggregates (limestone; gravel and sand) resources in the Croatia,
Koprivnica - Krizevci County case study

v UNFC Case study — Marine aggregates, Denmark

“ T. Bide, T.J. Brown, A.G. Gunn, E. Deady, (2022). Development of decision-making tools to
create a harmonised UK national mineral resource inventory using the United Nations
Framework Classification. Resources Policy, Volume 76, June 2022, 102558.
https://doi.org/10.1016/j.resourpol.2022.102558
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UNFC application to sand and gravel resources in an Austrian pilot area

EFG Code
I
B :::
B 2
B 2
323
324
P =42
N 243
B 344

0 1 2 3 4 Skm
.

e
772\
X
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Assignment/Feedback from Students

» What is your opinion about the application of CRIRSCO and UNFC in achieving
sustainability standards in the raw materials sector?

» Advantages and limitations of UNFC principles during classification of raw materials

31 students — handed In
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Feedback of Students

trust compare acceptance

Pros Parameters _ criteria confidence Wide spslies

production encourages -
ensuring <02l helps comparability

facilitates - ) .
clear sources prowdmg Integratlon offer

aims

exploration fuels supports 9|0ba”y technical 2*° geologlcal C0n5i5tent ability

ensures ability

| base 355essments maklng dlfferent approach communication regions
industry full

types . based a“g_”s technological
international raw materials

worldwide @MONG  3]lows 2ids

activity

ecisions various prOVIdeS eCO n 0 m IC S u Sta I n a b Ie facilitating »<!

factors easier ue
decision minerals

conditions nations like aCrOSS e nVI ro n m e nta I prO_]ectS water categories

categorising 4

standard
ie covers Viability

Looiic accurate system planning

wvers DOtential ©@N hO|IStIC e mineral global gssessment ies 1ong

designed gtgkeholders . e language common crirscfo .governments
codes  sectors tool UNited SOClal data classifying e

flexibility sustainability oo ;. national

material | |
allocation principles ComprehenSIVe broad fessil allowing standardised
adaptable  cooperation jnyestment transparency standards

extraction - ranae -
scope CO”SIderS 9 ) communities renewable complete
P responsible ~ Promoting  recognised e
governance practices nereased early €nables

standardisation
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Feedback of Students

2:37 p 2, United Nations
Sustainable Development Goals

2:22 p 1, clear and consistent [

2:36 p 2, Supports sustainable
development goals in Advantages

[

2:32 p 2, resources are managed
responsibly in Advantages

2:9 p 1, classify all types of
resources makes UNFC adaptable

|

(SDGs) in Advantages specifications, guidelines, and best |

across various... in Advantages

|

practices in Advantages

I Sustainable Sourcing

2:29 p 1, comprehensive scope
since it provides a comprehensive
framework in Advantages

Pros

Clear and Consistent

Pros

2:17 p 2, promotes international
cooperation in the allocation of

Pros |
resources, i... in Advantages

.

Clustering

—

2:18 p 2, facilitates
communication, collaboration, and
investment across differ... in Adv...

Proc

3
Holistic Approach ———=

2:2 p 1, integration of economic,

F 9

u

Pros

NFC

v

Pros

-

2:12 p 2, a generic classification
framework for the management of
all energy... in Advantages

I Universal Applicability

—

Wide Scope of Application

Ptos

2:28 p 1, anthropogenic resources
(e.g. landfills and municipal waste
incinera... in Advantages

2:31 p 2, different resources and
geological conditions in
Advantages

Transparency and

. I Accountability

environmental, and social factors
offers a... in Advantages

I Overcome Limitation

2:23 p 1, multiple non-comparable
resources, reserve reporting
codes, and stan... in Advantages

2:5 p 5, approach to resource
classification, broad applicability
across diff... in Advantages

2:26 p 1, overcomes shortcomings
of previously proposed
classification schemes a... in
Advantages

2:30 p 1, categorising a wide range
of energy and mineral resources in
Advantages

2:34 p 2, promotes transparency in
reporting and accountability in
resource ma... in Advantages
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Cons Parameters
studies  "eN€S regulatory diverse .,
standards social o market must
also ) aims SpeC|f|C cases

changingapplicat|on complex herd €CONOMIC quality

concerted - -
raw .
acceptance criteria imit industry SYStem pOtentlal global

comprehensive technical implementation 'ead

approach requiring de5p|te

grade
large entities

many US€ . ap =
o accurate gvailability limited on subjectivity used

based like
5 H . ople

"~vay challenges “*complexity require projects®>:
bridging - = sti - act
expertise gdoption need =" due natg:e c:g:zz::ﬁy
viability

competent

stakeholders
CO u nt rl e S full . adaptations
o Crirsco unfc's levels

find
axis material impact
codes

changes lack
mcer SYSTEMS |ead|ng partlcu|ar|y national experience

efforts ¢ .
ntroduce CAtegories on
introduce dCross gUIdellneS apply SUbJeCt|Ve

careful

results o \vironmental
mak types prlnC|p|eS users

geological especially prefer basis

bodies
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Cons Parameters

1:4 p 1, itis still unclear which

1:8 p 1, subjective judgments and methods should be used in
interpretations, particularly Disadvantages
regarding resou... in
Disadvantages 1:16 p 1, Across Europe only in
Disadvantages
117 p 1, No recognition by X
market regulators in Disa... ] Complexity —p Specifi . 1:11 p 2, limits its acceptance by
onB I pecific Region | blicly listed .
. arge publicly listed companies
I Recognition | and stock e... in Disadvantages
1:1 p 1, No definition of a g Cons
"Competent Person” in Y

>I Widely Adoption

1:9 p 1, adoption varies among
I Reporting | Cons countries and regions in
A | Disadvantages
119 p 4, not a universally Cons
adopted system, for some IE — 1:10 p 2, require concerted ef'forts‘
countries, companies and... in I Lack of Guidelines P red

c
.. ... Cons S to overcome inertia and increase
Disadvantages Limited Application

awareness... in Disadvantages
v

Disadvantages

Cons

J

~

1:15 p 4, mainly applicable for

formulating policies and not for I Confidence Level I Depends on Willingsness 120 p 4. how.to charac-terise the phy_sical
cakehold in Disadvant resource (social and environmental... in...
stakeholders... in Disadvantages

1:18 p 3, adoption and

1:21 p 4, level of confidence to implementation depend on the
data can be a challenge when 1:22 p 4, Limitations in data willingness of countries,... in
dealing with his... in Disad... availability or quality can impact Disadvantages

the accuracy... in Disadvantages

ERN
)
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Conclusion
[ I s I Y e I I e I

O First launch of the university

courses — March 2024 E‘- E

1 Lectures — recorded and available

1 Relaunch — potentially in March
2025

d Scope of development — UNFC & E

UNRMS ////////////////

T Follow the Lectures or Enrolment
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“Reipex”

Hi
THE VIEWS EXPRESSED ARE THOSE OF [Md Ariful Islam, Georg S DE,D
Meissner, Helmut Mischo] AND DO NOT NECESSARILY REFLECT THE e S R E— —

VIEWS OF THE UNITED NATIONS.

Thank you!

UNECE
Date 22 | 04 | 2024, Geneva

RESOURCE MANAGEMENT WEEK
2024
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