


Svemin

Business organization for Metal- Mining and Metalproducers in Sweden
Main task is to create enabling conditions for the mining sector in Sweden

60+ members,

20 000 direct and indirect employees (100 000 for the extended mining cluster)
1 % of Swedish GDP (3 % the extended mining cluster)
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Svemins members = the ecosystem of mining
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eed for materials in a mobile phone

Elektroniken

Koppar anvands for ledningar och | kretskarten,
tillsammans med guid och silver, Tantal 3r den
viktigaste kempananten i mikrokondensatorer,

Nickel anvands | mikrofonen Legeringar som
innehéller prassodym, gadolinium och nsodym
arviinds i magnutermy i hogtalaren och mikrofonen
Neodym, terblem och dysprosium anvands for att f3
din telefon att vibrera

Ren kisel anvands for att sliverks telefonens chip.
Det oxderns foe att producers icke lecande
omwiden. Sedan tilsints andra element & an
gora chipet elektriskt ledande.

Yenn och bly arwvinds for att lada
aloktroniken. Nyare blyfria lod
innabidllar en Blasdning

av tenn, koppar och

De flusta telefoner innehaller litiumjonbattarier,
Da har en poaitiv elekrod gjord av litium-
koboltoxid och en negativ elektrod gjord av
grafit. Batterihdlet 3r oftast av aluminsum.

\
\

Indiumtannaxid anvinds | den tunna
transparenta cch elektriskt ledande film som
gor skirmen till en pekskaem,

Glaset bestie cfts av st sluminiumsilikasgles
die man byt ot nitriumjoner mot kalivergones
for att 3 ett starkare glas.

Fair att kunna aterge tirger pa skiirmaen
behiws att flectal sillsynts
jecdansmatalier i ama mangder.

Haljet bestar ofta av magnesiumiegeringse. Andra
telefoner har plast- aller glashEljen. | plasthcfion ingir ofta
brom som flamskyddsmedel. Nicke! kan anvindas fér att
minska elektromagnetiskt brus,

PERIODIC TABLE OF MOBILE PHONE ELEMENTS
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A Net Zero world requiers 6x more minerals by 2040

Mineral demand for clean energy technologies by scenario

Growth to 2040 by sector Growth in the SDS, 2040 relative to 2020
Mt 50 — 50
I
Hydrogen o 42x
o
40 =
Electricity o 40
networks S
30 2 30
EVs and - 25X .
battery storage X 19x
20 20
Other low-carbon
10 power generation 7x
Wind 10
Solar PV
SDS: Sustainable Development Scenario Lithium  Graphite Cobalt  Nickel Rare

NZE: Net-zero by 2050 Scenario earths



https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions?utm_content=buffer1ff09&utm_medium=social&utm_source=twitter-ieabirol&utm_campaign=buffer

Materials a bottle-neck in the green transtion?

Committed mine production and primary demand (SDS) for selected minerals

Copper Lithium Cobalt
= 35 § 3 200 X 400
e
o
=
30 2 400 300
25 1600 200
20 800 100
15
2020 2025 2030 2020 2025 2030 2020 2025 2030

B Production (operating) # Production (under construction) === Primary demand in the SDS

The Role of Critical
Minerals in Clean Energy
Transitions

”"Today, the data shows a looming mismatch between the world’s strengthened
climate ambitions and the availability of critical minerals that are essential to

realising those ambitions."

Dr Fatih Birol
IEA Executive Director

SveMin


https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions?utm_content=buffer1ff09&utm_medium=social&utm_source=twitter-ieabirol&utm_campaign=buffer
https://pubdocs.worldbank.org/en/961711588875536384/pdf/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
https://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf

Raw materials in the geopolitiks

CHINA ECONOMY

China exports zero germanium and
gallium in August as national security
curbs bite

PUBLISHED WED, SEP 20 2023.1:06 AM EDT
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Sallsynta metaller och
stormaktsrivalitet

En oversikt om nya strategiska resurser
och risken for ravarukonflikter

Niklas H. Rossbach
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Share of mining in the worid (1850 - 2009)

Kalla: EU-Commission 2016. Raw Materials
[0 6 resource rich developing countries (Chile, Brazil, Peru, South Africa, Zambia, DR Congo) Scoreboard1 based on ICMM 2012Trends
70 in the mining and metals industry — Mining’s

s contribution to sustainable development.
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Materials for the defence sector in EU

Japan, Peru, Zimbabwe, Malaysia, Canada,
Philippines, Oman, Ukraine, Kazakstan,
Rwanda, Brazil, Turkey, Mexico

1%

D.R Congo, India, China
South Korea, Indonesia 34%
3%

Russia
4%

Chile
4%

Australia

8%

South Africa
8%

Figure 5.2: Major supplier countries of raw materials in the European defence sector®




EU has a strong import dependency for Raw Materials

Produktionen av manga energikritiska mineral som behiéivs | omstdllningen till ett klimatneutralt samhalle dr idag
mer geografiskt koncentrerat dan olja och gas.
Bilden visar andelen produktion av vissa mineral och fosslla branslen | topp tre producerade lander.

Importberoende tér utvalda metaller och mineral

Europa importerar en majoritet av sitt metallbehov, fér nagra metaller &r EU helt importberoende. Utvinning Bearbetning ® Oatar
Importberoende till EU per metall _ olja . olje : :;‘:E““—"—"“!"
Procent o '
= '::.. @ ﬁ raffinaderi ® Fllippinern
100 100 100 98 E € natur 8@ export av s Kina
gas L flytande Qatar
a = naturgas (LNG) m USA
o 1 © Saudiarabi
= Iran
ickel ncke! TN - pste
= Chile
™ " - m Japan
g lobol §  obolt - Myznmar
= sdllsynta = = Peru
fordarts icum IR - o
metaller
sallsynta Belglen
um jraarts i
metaller © Malaysia
REE Molybden  Titan Grafit Mangan Litium  Kobolt Jarn Zink 0% 20% 40% 60% B0% 100% 0% 0% 40% B0% BO%  J00% Estland

MNot: Importberoende av utvinning (g} bearbetning)
Kalla: Study on the EU's list of Critical Raw Materials (2020) Bildkalla: IEA {20213 The Role of Critical World Energy Outlook Special Report Minerals in Clean Energy Transitions.




Low rate of recovery for many materials

B >s50%
e B >25-50% He
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* Lantaniderna:
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https://www.sgu.se/mineralnaring/mineralnaring-och-samhalle/minefacts/

Sweden has a long history of mining

Miljoner ton
90

I Ickejarnmalm
80 I Jémmalm for anrikning

Il /émmalm, direkt anvandbar

70 Malmproduktion 2022:
Ickejarnmalm = 50,5 Mt

60 larnmalm fér anrikning = 36,2 Mt
Jarnmalm direkt anvandbar = 0,6 Mt
Totalt=87,3 Mt

50

40

' Non ferrous ores
for concentrating

250 mines 30

20

Iron ores for

10 Iron ores f concentrating
on ores fo

direct use

0

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Figur 23. Malmproduktionen i Sverige, ar 1900-2022.
Production of ores in Sweden 1900-2022.

12 mines
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Gruva i drift
@ r5rmovic
@ suric

© Adeimetal

Typ av mineralisering
*  Jarnoxid

Annan oxid
« Sulfid

Figur 20. Sveriges gruvor och mineraliseringar, ar 2021.
Sweden’s mines and mineralisations, in 2021.

Bergverksstatistik 2021

**

Virkdsproduktion 3 063 ton

Guld EU:s produktion 42,6 ton

EUs andel av varids-
produktionen 1.4%

Varkdsproduktion 25 425 ton

Silver ELs produktion 2 276 ton

11%
256 ton

EUs anded av varids

Siton produktionen: 8 %

Koppar Varidsprocuiktion 21,3 mil) ton
EU's produktion 803 200 tan

rige
1%
$6300ton  produktionen: 3.8 %

\aridsproduktion 13,3 milj. ton
ELEs produktion 769 100 ton

EUs anded av varids-
produlnionen: 5,8%

Viridspeoduktion 5,8 milj. ton
EU:s produition 207 500 ton

EUs andel av varids-
nenc 3,6%

JEm Viridsproduktion 2 400 mil. t1on
EU:s produition 31,9 milj. ton

Osterrine

™

2,3 m#. ton
EUs anded av varids.
procuktionen: 1,3%

Figur 21. Sveriges gruvproduktion ar 2021 relation till
EU och varlden.

Sweden’s mine production 2021 in relation to the EU
and the world.

Sweden = EUs mining
nation no #1

* SE share of EU production (in
blue)

** EU share of global production
(in pink)

SveMin



Significant potential for critical Raw
Material in the Nordics

* “In mineral-richness, the Nordic bedrock can be compared
with the most mineral-rich areas of the world, such as Canada,
the USA, Brazil and Australia, and can supply almost all of
the critical raw materials defined by the EU.”

« “In addition to creating sustainable economic growth and
employment, the Nordics can ensure Europe and the rest
of the world access to critical raw materials produced
with high sustainability, ethic and environmental
standards.”

https://www.nordicinnovation.org/2021/nordic-supply-potential-critical-metals-and-minerals- s & Locations of dapaakts wth o ertical o motiria rsources i /e with WiGWa or
d p | for additional CRM in the Nordic countries.
green-energy-transition-0




Estimated ore deposits with

POtential fOI' critical critical raw materials in Sweden

The map shows deposits with ore
estimates that include some critical raw
materials. The map also shows disco-
veries where new analyses or digitised
older analyses have demonstrated the
presence of some critical raw materials
in closed mines, in mMining waste or in
exploration projects

Raw Materials

Source: Haliberg & Regnussen (2019)
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B sustainability targets

A world leader in sustainable mining -

Climate
Fossil free mining operations

by 2035 and fossil free
processing by 2045

Biodiversity
Net-gain of biodiversity by
2030 in all regions where
mining and exploration takes

‘ place

Innovation
A global innovation leader in
mining technology and
‘ mineral related research

and secondary raw materials
T —TT A T

Reindeer
herding

-

Fact-based and respectful
dialogue for long-term co-
existence between reindeer
herding and mining

Health and
safety

-

Safe and attractive
workplaces without
accidents or work-related
iliness

Circular
Economy

Recovery of more minerals
from waste streams and
synergies between primary




Global investments
into exploration
(non- ferrous ore)

! only 3 % goes to
Europe

Source: Geological Survey of Sweden. Statistics of the
Swedish Mining Industry 2021.

Elfenbens-
kusten
|
| |
/'Jjas“'e" Namibia \@ |
| \
4

Sydafrika

Peru
Australien

Chile
Argentina

Ovriga linder

=

Figur 19. Procentuell fordelning av de globala prospekteringsinsatserna efter ickejarnmalm.
Global allocation of exploration costs by non-ferrous ore.
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Major EU sourcing countries of - Iron ore, HREE, LREE

lron ore = Extraction
= Brazil - 33%

= Sweden - 21%

+ Canada - 13%

+ Ukraine - 12%

* South Africa - 6%
+ Lliberia - 3%

* Russia - 2%

* Mauritania - 2%

* MNorway - 1%

*  Austria - 1%

« Argentina - 1%
LREE - Processing

« China - 85%

* Malaysia - 1%

* Russia- 2%

* India - 2%

* Vietnam - 1%
HREE - Processing

= China - 100% Source: European Commission {2023b).

Percentage of EU sourcing (per country) of iron ore, heavy rare earth elements (HREE) and light rare

earth elements (LREE). Even for important metals like iron, the EU is dependent on a few high-producing
countries. Disruptions in the production chain in individual countries can therefore have a major impact
on supply. Maintaining and strengthening competitive iron ore production in the EU is therefare crucial.
The iron ore in Kiruna also contains REE and is planned to be extracted as a by-product of the iron ore,
which in turn can reduce dependency on China if the processing stage can be located in the EU.




Critical Raw Material Act (CRMA)

Strong political signal with benchmark targets
34 critical and strategic raw materials

Positive elements:

« Focus on strengthened trade relations as well as
Increased domestic extraction

« More efficient permitting processes

* Increased exploration in Europe

Sve



Critical Raw Material
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Brussels, 16.3.2023
Figure 2. Semi-quantitative representation of flows of raw materials to the fifteen technologies and five sectors COM(2023) 160 final
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Europe needs Rare Earth Elements (REEs)
Mining and processing is lacking

REE oxides REE oxides REE oxides Permanent magnets Example: wind turbines
Mining Enrichment Metals

mJapan =EU =China = China = Others =EU

= Australia = Others = USA = Malaysia = India = EU = China = Japan =EU = Others = China

= Myanmar = China

Source: European Raw Materials Alliance, combined data from Roskill 2018; Adamas Intelligence 2019; Peteves 2017; Carrara et at 2020; IEA 2021; USGS 2021 22 Sve M'I n



EU Benchmarks by 2030 for domestic capacities

The Act sets these benchmarks along the strateqgic raw materials value chain and for the diversification
of the EU supplies

Not more than 65% of
the Union's annual
consumption of each
strategic raw material at
any relevant stage of
processing from a single
third country.

At least 10% of the EU's At least 40% of the EU's At least 15% of the EU's
annual consumption for ~ annual consumption for annual consumption for
extraction processing, recycling,

SveMin



Updated Critical raw materials list 2023

(34 substances) (red = strategic)

(a) Antimony
(b) Arsenic
(c) Bauxite
(d) Baryte
(e) Beryllium
(f) Bismuth
(g) Boron
(n) Cobalt

(i) Coking Coal
(1) Copper
(k) Feldspar

(I) Fluorspar

(m) Gallium

(n) Germanium

(0) Hafnium

(p) Helium

(q) Heavy Rare Earth Elements
(r) Light Rare Earth Elements
(s) Lithium

(t) Magnesium

(u) Manganese

(v) Natural Graphite

(w) Nickel — battery grade
(x) Niobium

(y) Phosphate rock

(z) Phosphorus

(aa) Platinum Group Metals
(bb) Scandium

(cc) Silicon metal

(dd) Strontium

(ee) Tantalum

(ff) Titanium metal

(gg) Tungsten

(hh) Vanadium

SveMin



Critical Raw Materials are often by-products from mining
of other materials - and not the economic driver

CRMs are usually not the economic
driver for mining and thus not the
primary targets for exploration

r’/ Carrier industrial
/ A metals

CRMs are often derived as by-
products from ores of major or
“carrier’ metals in which the CRMs
are present in low concentrations.

Co-elements with
no or limited
own production
infrastructure

Co-elements with
SO0 considerable
N\ own production

Sulfide ana

oxide ores
infrastructure

Reuter, MA et al., 2005.

Sve



Exploration and early stage financing is key to
secure raw material supply in Europe

©® Alot of investments are needed for
a long period of time before

The permit process investments can start generating
f ) Income
: © Risk capital is mainly available
; outside EU
@ De-risking early phases of the
) | mining life cycle is key

IT”I‘ |] ” ‘ I” —III # Most important to attract

Revenues

— FExploitation
=~ Development

— Exploration

}- Closure

Extractmn Investments: EU needs to
showcase that it is possible to
Costs take projects all the way from
exploration to active mine

Exploitation  Environmental
permit permit




Surface needs for

Swaden's total land area
410 000 km?

The total area for Swedens..

between different types of areas.

Reindeer husbandry areas
247 280 km?

Matura 2000 areas
78 000 km?*
Nature reserves
mational parks
57 245 km?

Sweden's mines occupy about 0.02 per cent of Sweden's land area. This com-
pares with reindeer husbandry areas which occupy 60 per cent and Natura
2000 areas which occupy 19 per cent. Note that there may be some overlap

Lakes and

watercourses
40 141 km?

Source Slatistics Swadan, The Geological Survey of Swadean, The Swedish Envirormenial Pralecton Agency.

Active mines
Cunder e Minsral At

in comparison

Menutecring nausiries — Thee total area for Sweden’s...

Sweden's mines occupy about 002 per cent of Sweden's land
area. This compares with golf courses which occupy 006 per cent
and manufacturing industries which occupy O1 per cent

Golf courses
276 km?

Shopping areas
244 km?

Sourca: Statistics Sweden T

Sweden’s
mines
occupy
about
0.02% of
Sweden’s
land area.




Competeing interests

= ! N 71 .
ok

Nature 2000-2 aAs 1
northern Sw iden
—i & Y o 3

TR

Areas with high
potental for ngin era

)

€
“

=

‘n [ . ‘?;,':. Arvidsjadr ‘\ \ ol Uel :
< Pited —
\..,,,_._ 2 ’ . Ql. / /
3? Storumantis * CL . - 7
'~ <\ \ W § skelleftea
po > O LS \
\ﬁlhelmma » ' & ;LkaSG|9 ; ‘.'d \
 wARLR //
Metallogenitisk karta éver norra Sverige. Huvudbélten med hég potential Natura 2000-omraden (Fageldirektivet i rott,
for mineraliseringar i gratt (jarn, legeringar, REE, fosfor), bla/lila art- och habitatsdirektivet | b|§tt)

(basmetaller), rosa (energimetaller och special metaller inkl vanadin,
REE, Molybden, fosfor) och gult (&delsmetaller). Nuvarande
prospekteringstillstand och gruvkoncessioner i gront. Sve



Reindeer herding area vs Mineral deposits of national
interest

Reindeer Herding Area & Districts _ ‘.

. Reindeer herding area
Concession reindeer herding area
Boundary between reindeer
herding districts
Total number of
domesticated reindeer

rencees refers 10 st and Y

Finremark and as of 2011 for e rest of Norwary. In Sweden the number of £ v
Q.{* amnm ® )
2’ ‘Rendeer hassng st Getisd 35 Rirbetedavat (NO). 06 unds. Pas- e S

Tearta (F1). 54 unds. Samedy’ (5V). 31 unts. Cooperative (RU). 5 unts '\ \
X Iyp av fyndighet

of deposit
“\_  Boundary between reindeer herding areas (N Maln al
Convention areas ; Ore minerd
Reindeer herding districts ) { Industrimineral
Industrial minerals

Natursten
Naturol stone

Krossber,
Crushed bedrock



https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnordregio.org%2Fmaps%2Freindeer-herding-area-in-the-nordic-countries%2F&data=05%7C01%7Csandra.lindstrom%40svemin.se%7C04cff0e356d44408ae1408dbcbdf05f0%7C1d019c94da7b49c2bf935ee1bb4b6882%7C0%7C0%7C638327930950152591%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=SZ4MEIr6Xv%2BmPKSONId4t%2BK%2BWQfWDZ46d4lK4a9c3PA%3D&reserved=0

Why is Sweden a sustainable leader in mining? BRaAA"

Active mines in Sweden 2022 Estimated ore deposits with
critical raw materials in Sweden

@Epiroc o thvolt

ERICSSON 2

SANDVIK
I

Higly productive modern Substantial potential in the

and sustainable mines, bedrock — for both basic

with high degree of W4
automation ,

Sweden’s mining
production 2021 in
relation to the EU

Strong technology cluster in the
' mining sector

Gold 17%
Copper: 1% - world leading in technology
nd . innovation for the mining
Tetcium TR sector

« partnership with the Swedish

mines and academia

Kélla: Swedish Geological Survey 2019. : SveM'I N



No mines
No electric cars

” Swedish potential for metals needed in electric car

Most of the

metalsan 2:“";“"::"“.
electric car
needsare ~ Fe Zn
foundin | i
Swedens

bedrock.

Connector, brakes,
cabling and ball-bearing

% @

Cu

Copper

Ferimrogae e

‘ Mined in Sweden today

Battery
27 82 @

Li Ni Co Pb

Lithium Nickel Cobalt Lead

-

Magnets in
electric motors

60 66
Neodymium Dysprosium

Could be mined in Sweden

Solar cells

52 @

Te

Tellurium

deravenshagrovon se

: Metals and minerals in an electric car that are extracted in Sweden today or that could potentially be
: extracted. i.e. that deposits have been identified. Most of the metals an electric car needs are found in

: Sweden’'s bedrock. Aluminium is also crucial, but there are no known deposits in Sweden.

Source: Den Svenska Gruvan




Final words

@ We are entering the era of raw materials

®

Good mineralization's are rare and hard to find — to control the resources gives power

@ Balancing of interests is key in permitting processes — do we need to put more weight on
raw materials?

@ Europe is underexplored and needs to attract more investments into exploration - to
strengthen self sufficiency

® The best security of supply is active mines and connected value chains




