Die Auswirkung der Energiewende auf die
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Fossile Rohstoffe ‘ Erderwarmung ‘

- Elektrifizierung - Erneuerbare Energien

Mineralische Rohstoffe ‘ Ressourcenverbrauch
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Uberblick

» Klimakrise => Energiewende

» Daten zu aktuellen Energiequellen

» Rohstoffe fur die Energiewende

» Strategien der EU zur Rohstoff-Versorgungssicherheit
» Fazit
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Erderwarmung:
Ziele versus
Realitat

Pariser Abkommen
+2 Grad/1,5 Grad
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2030 EMISSIONS GAPS

CAT projections and resulting
emissions gaps in meeting the 1.5°C
Paris Agreement goal

Historical
incl. LULUCF

The “gap” range results only from uncertainties in the pledge projections.
Gaps are calculated against the median of the benchmark emissions For 1.5°C.
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1.5°C emissions gaps in 2030

.
35 imate Nov 2022

Tracker Update




» Ausstieg aus Verbrennung fossiler
Rohstoffe + Umstieg auf erneuerbare
Energiequellen

> Reduktion tierischer Produkte

» Kohlenstoffspeicher/ Reduktion
Flachenverbrauch




» Ausstieg aus Verbrennung fossiler
Rohstoffe + Umstieg auf erneuerbare
Energiequellen




Woher kommt die Energie in Osterreich?

Y 0,7 %
Wind 1,7% PV 0,7%
7,5 % Kohle 7,5 %

1,7_ 9;. _
Wasser 9,2 % \'
9,2% .o
Wasserkraft O I 3 5 %
35,0%

376

TWh

. 23 Gas 21,3 %

Quelle: Wienenergie/BMK 0 FS E
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Wieviel davon fur Stromerzeugung?

Energieverbrauch Osterreich:
1/5 Strom, 1/2 Warme, 1/3 Verkehr

@ @ 335 TWh

73 TWh 158 TWh 104 TWh
Strom (21,8%) Warme (47,1%)
75% erneuer bar 34%erneuer bar

BMK/Wienenergie Daten 2019 0 FS E



Woher kommt der Strom in Osterreich? (2022)

E1r%diil 1%

Ko h I e 3 % Sonstige Btenst:f:: Erdol
PV 5 % K°3h: zz::erkraﬂ
B i og e n 73409490 annstZﬂ,:
Wasserkraft 57 %

M%
Windkraft

Wind 11%

16%

Erdg
Erdgas 16 %
Quelle Osterreichs Energie, Econtrol; Wienenergie 0 FS E



,Elektrifizierung“ => Stark steigender Strombedarf

Stromerzeugung in Osterreich 2040

in TWh
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. Biomasse

. Wasserkraft

Il Pumpspeicher

ichs Energie, E-Control, Eurostat, PwC, 2022
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2. Rohstoffe flr die Energiewende




Rohstoffe fur die Energiewende?

Lithium

Grafit,

Kobalt
Seltene Erden
Kupfer

u.v.m




Ressourcenabbau steigt weiter an

Domestic Extraction of World in 1970-2019, by material group

Metal ores

Fossil fuels
Mon-metallic minerals
Biomass




Bergbauproduktion seit 2000 — nur in Europa Ruckgang

A 2000/2021 - declining production rates since 2000 only in Europe

World Mining Data 2023
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Zum Vergleich: Eisenerzabbau versus andere Metalle

I " The world produced roughly 2.8 billion tonnes of metals in 2021.
—_— ' 2 ‘: Here are all the metals we mined, visualized on the same scale.
» "

IN 2021

IRON ORE '
2,600,000,000 tonnes’ LARGEST END-USE

\
/“ Alloying Agents

}) Electronics (7)) Other
Z N/

INDUSTRIAL METALS TECHNOLOGY AND
181,579,892 tonnes PRECIOUS METALS

1,474,889 tonnes

ELEMENTS |[&)] Souroe: LSGS Mineral Commadity Summaries (2027) * Ore production does not reflect actual medal production

**Smelter/refinery production
as metals anly make up a certoin portion of ores.

***Sepresents titanium mingral concentrote production.

ELEMENTS.VISUALCAPITALIST.COM

Source: Visual Capitalist 0 FS E




Globale Stahlproduktion 1965-2020

2017
China's annual steel production

w £ ”P@ (870.9Mt) eclipsed the rest of

Steel is an essential building block of our material world. the world (865.0Mt) in 2017
1993

5 China overtook U.S, steel
— : production in 1993, and
took Japan's place as the

Highly durable Energy-efficlent Infinitely recyclable i
Wik top producer in 1996.

1Mt = 1 Million
Metric Tons

Global crude steel production has more than tripled in the last
50 years, with China dominating since the turn of the century.

0 ———
1.053Mt
1Mt =1 Million
Metric Tons
14.0Mt
165.1M¢
115.4Mt ——
102.2Mt
622Mt e S . —— : X -
25Mt . ) ey S e ’ ’ — v - 177.6Mt
6.3M¢ 7 - . e . ==
67Mt < = . T " RUSSIA
o5Mr ! 2 - S hEs D g — ‘ == 72.7Mt
1.8Mmt &
40Mt 73.aMt
| 28.4M¢E
B.4Mt
o 83.2Mt
1974-1984 Rest of South Africa Oceania Middle Rest
n\ A decline in steel demand saw U.S. steel A’::::::‘ America Hask of CIs 1SSIME
_r]ﬂ production and industry employment
50% numbers drop by 50%. 99.6ME
3g.2mt
% 2009 45.4Mt
During this time, the USSR became the 8 The global financial crisis resulted in an 28.4Mt
world’s top crude steel producer. l @ 8% drop in overall steel production YoY. 2020
v35% v27% v26% A13% SWJ2, Despite the COVID-19 pandemic, global
=) ® (o) ® g&?;, steel production fell by less than 1% YoY.
At %S Some nations were hit harder than others;
us. Europe Japan  China vi7% vi6% vo% A5%
2
e © O o
SOURCE World Steel Assoclation us. Japan Europe China
) o 2 ) o ) ) & $ ) o O
) 4 4) ) 2> C) ) o N N 5V
) 9 K & 9 9 9 ° 3 ° ® °
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Produktion + Verarbeitung von Rohstoffen fur Energiewendeé
(noch) konzentrierter als bel fossilen Rohstoffen

Share of top three producing countries in production of selected minerals and fossil fuels, 2019

Extraction Processing » Qatar

» Indonesia
Oil refining =DRC

m Philippines
m China
mlUS

© Saudi Arabia
Copper Copper m Russia
®ran

Nickel Nickel " Australia

= Chile

m Japan

= Myanmar
m Peru

Rare earths Lithium “ Finland
Belgium

Lithium Rare earths = Argentina
= Malaysia
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Abbauregionen von Lithium, Kobalt, Graphit
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98 % des Lithium in nur 5 Landern abgebaut

=> Afrika?




Lithium Produktion 1995-2021

Mine Production of Lithium 1995-2021

Tonnes

<.

1995 TOTAL
PRODUCTION

9.5k
Tonnes

Rest of the World

== production is down from 37%
in 1995 to 1% in 2021.

The U.S. share of lithium 0

B Jo N} ) \! 3
O & (&) \) Q¥ N
N N o o D

Lithium Consumption
by End-use 2021

O

Batteries

Australia produces more than
50% of the rvor.d's lithum, and
Clir 2 =c tolints for ov 2r 809, of
Australian lithium exports.

China is the third-largest
producer and controls 60%
of global battery-grade
lithium refining capacity.

Argentina
Brazil
Zimbabwe

U.s.

14%

Ceramics

and gl

ass

Tonnes

oo

Portugal

Rest of

ELEMENTS.VISUALCAPITALIST.COM

Quellen: Visualcapitalist.com

Prognost. Nachfragesteigerung
Lithium + Kobalt 2030/2050

< 60 X 15

Lithium™** Cobalt
60 15
40 10
& =)
S =
[%a] -
£ £ s
= -
| ] | ]
Ix= 1x =
6 kt
2030 2050 30kt 2030 2050

Quelle: EK/JRC (2020): Critical Raw Materials for Strategic Technologies and Sectors in the

EU. A Foresight Study, Luxembourg



Prognosen

» Internationale Energieagentur (IEA): Weltklimapfad laut Pariser Abkommen
bendtigt bis 2050 doppelte Menge an Metallen, wie Welt auf aktuellem Pfad.

» Grofdter Antell der Steigerung: Produktion von Elektrofahrzeugen (50-60 %),
Ausbau von Stromnetzen und Photovoltaik-Produktion (35-45 %).

» Studie der EU-Kommission: EU wird fir Batterien fr Elektrofahrzeuge und
Energiespeicherung im Jahr 2050 fast 60-mal mehr Lithium und 15-mal mehr
Kobalt benotigen, als 2020 fur die gesamte EU-Wirtschaft zur Verfugung stand.

(European Commission 2020), (IEA 2021). 0 FS E



ROHSTOFFE

Wie China das Rennen um Afrikas Lithium ge-
winnt




Rohstoffe als strategisches Politikfeld der EU

» Raw Materials Initiative (2008)
» Critical Raw Materials Action Plan (2020)

» Critical Raw Materials Act (ab 2023)




Kritische + strategische Rohstoffe fur EU (2023)

2023 Critical Raw Materials (Strategic Raw Materials in italics)

aluminium/bauxite
antimony

arsenic

baryte

beryllium

bismuth
boron/borate

coking coal
feldspar
fluorspar
gallium
germanium
hafnium
helium
HREE

LREE
magnesium
manganese
natural graphite
niobium

PGM

phosphate rock
copper®

phosphorus
scandium
silicon metal
strontium
tantalum
titanium metal
tungsten
vanadium
nickel*

* Kupfer und Nickel: do not meet the CRM thresholds, but are included as Strategic Raw I\@F‘SS (==



Hauptabbaulander kritischer. Rohstoffe (weltweit)
| : >

4 "

3 ' Aluminium SS‘:';

Spain . - a Arsenic 44%
Blsmuth 70%

60%

3%

38%

56%

94%

83%

33%
44%

=4 79%
South Africa P 67%
Irigium 93% 76%

buc T | 83%
Cobalt §3% ——— N '
Tantalum 35% a 3 . anganese ?7:

Palladium  36% Titanlum metal  43%
Platinum  71% Tungsten B86%
Rhodium  81% Vanadium 62%
Ruthenlum 94% LREEs 85%
Manganese 29% HREEs 100%

italic = extraction stage
regular = processing stage




Batteriewertschopfungskette von China dominiert

Geographical distribution® of the global EV battery supply chain, 2022 (%)

Cell Battery
Mining Material processing components cells EVs
Other 100 100
B Fussia .
B Indonesia
. B8O 80
Democratic
Republic of
the Congo 4 &0
Australia
F.orea
Bl Japan 40 40
LS
Europe
20 20
Bl China
- — U.
LIT|‘|IL.IIT'I Cobalt Lithium Cobalt Cathode Battery EV
Mickel Graphite Nickel Graphite Anode production production

* Refers to the country where the production occurs

Percentages for mining and EV output based on actual production. All other percentages are based on production capacity
Source: |[EA

o FT
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Rohstoffe als strategisches Politikfeld der EU

» Raw Materials Initiative (2008)

» Critical Raw Materials Action Plan (2020)

~(Critical Raw Materials Act (ab 2023)




CRMA: Ziele fur “strategische Rohstoffe”

= 8 &

EU EXTRACTION EU PROCESSING EU RECYCLING EXTERNAL SOURCES

At least 10% of At least 40% of At least 15% of Not more than 65%
the EU's annual the EU's annual the EU's annual of the EU’'s annual
consumption for consumption for consumption for consumption of each

extraction processing recycling strategic raw material
at any relevant stage
of processing from a
single third country
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CRMA: “Strategische Projekte”

BUILDING EUROPEAN CAPACITIES

Identifying Strategic Projects
in the Union and third countries
that intend to become active

in the extraction, processing

or recycling of strategic

raw materials. They would
benefit from streamlined

and predictable permitting
procedures in the Union and
coordination of support to
improve access to finance

Speeding up permitting

for all critical raw material
projects with a one-stop-shop
contact

Developing national exploration
programmes to boost
knowledge on European
critical raw materials
resources




IMPROVING RESILIENCE

Monitoring critical raw
materials and stress testing
strategic raw materials supply
chains by pooling EU and
Member State expertise

Mitigating the risk of strategic
raw materials supply
disruptions by coordinating
the development of national
strategic stocks, requiring
audits of large companies’
supply chains and facilitating
the joint purchasing

Expanding the network
of strategic raw materials
partnerships with third
countries

2 Reduktion des a

Creating a Critical Raw
Materials Club with
interested countries globally to
strengthen supply chains and
foster sustainable investment
and trade

Strengthening the WTO and
enhancing the network of
Free Trade Agreements and
Sustainable Investment
Facilitation Agreements

Using the Global Gateway for
soft and hard infrastructure
for projects along the raw
materials value chain, support
connectivity to lower the

risk of investment abroad

and combatting unfair trade
practices related to raw
materials

bsoluten Ressourcenkonsums




Konsequente
Kreislauf
wirtschaft

Wiederverwertung
von Materialien

8: Rezyklieren

9: Downcycling

10: Energet. Verwertg.

Wiederverwerten des Materials fur ein
neues Produkt gleicher Qualitat

Wiederverwerten des Materials fur ein
neues Produkt geringerer Qualitat

Energetische Nutzung des Materials




Schlussfolgerungen

» Energiewende bringt neue Abhangigkeit von anderen Rohstoffen
» Business as usual - Griner Extraktivismus?

» Oberstes Ziel sollte Reduktion von Energie- und Ressourcenverbrauch — z.B.
Mobilitat, echte Kreislaufwirtschatfft,...

» Polittken und Strukturen fir klimafreundliches Leben!
» Rohstoffabbau: Zusammenarbeit mit lokalen Akteuren/Know-How Transfer

» HOhere Umwelt- und Sozialstandards
» Transparente Lieferketten und Due Diligence als Chance

OFSE



Haupt Take-Away?




Danke fur die Aufmerksamkeit!

kK.kueblboeck@oefse.at
www.oefse.at
linkedin: Karin Kublbock



mailto:k.kueblboeck@oefse.at




O bei MaterialfuRabdruck an Platz 5 in der EU 27

Finland
Romania
Estonia
Luxembourg
Austria
Sweden
Ireland
Denmark
Cyprus
Bulgaria
Lithuania
Poland
Latvia
Czechia
Malta
Portugal
Hungary
Slovenia
Germany
Croatia
Slovakia
France
Belgium
Greece
Spain
Italy
Netherlands

[

20 25 30 35 40
Material footprint (t/capita)

[ 2010 | 2019 — 2019 EU-27 average




Wie viel ware ,,nachhaltig“?

Domestic material consumption

— Hijstoric
— R ]
Al
Bl
—C1
— -R2

DMC [t/cap/a]

1970 1980 2000 2020 2040




Lithiumabbau in Afrika: Prognose stark steigend

Forecast mine output (thousand tonnes of lithium carbonate equivalent)

Bl Democratic Republic of Congo " Ethiopia Ml Ghana Bl Mali ™8 Namibia ™7 Zimbabwe

For comparison: global output is
forecast to be 3.4mn tonnes in
2031

2% =>13 %

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

FINANCIAL TIMES Source: Rystad Energy. BatteryMaterialsCube




Meiste Lithiumprojekte in Afrika von chinesischen UN

Initial lithium carbonate equivalent capacity ("000 fonnes), projects® listed by country
. Chinese ownership . Partial Chinese ownership . Other ownership

AVZ Minerals
Tantalex Lithium
Ethiopia |

Abyssinian Metals

Ghana |
Atlantic Lithium
Mali |

Leo Lithium
Kodal Minerals
Namibia |

Andrada

Zimbabwe |
Sinomine Resource
Chengxin Lithium
Huayou

Premier African Minerals



https://www.ft.com/content/02d6f35d-e646-40f7-894c-ffcc6acd9b25

Verbesserungen durch Responsible Sourcing

. Extraction . Processing . Manufacturing . Distribution . Trading . Recycling

R T | A

Mining Quarrying Refining

- o W o m +

Harvesting Recycling Processing Manufacturing Packaging Transport Distribution

Regulations Standards and certification Economic instruments Technology innovations Awareness raising

MNational, regional, international and Sectoral performance benchmarking,
sectoral networks and commitments as in BAT Reference Documents (BREFs)




Woflr wird Energie in Osterreich verbraucht?

21% 28 8%
Landwirtschaft Produzierender
Berelch
2% —
Private
Haus-
halte 1.0595 PJ
Osterreich 2022
6% 324%
Dienstleistungen Verkehr

https://www.bmk.gv.at/dam/jcr.dad4e9dfd-f51c-44b8-894c-9b049a8336¢ch/BMK_Energie in_ OE2023 barrierefrei.pdf D FS E



Anteil erneuerbarer Energien EU und O (2021)

am Bruttoendenergieverbrauch

— o
s
Bsterreich
@ EU-27

21,8 % Platz 5

am Verkehr
Schweden 30,4 %
Finnland - [ECEC
Slowenien m
maita [
bsterreich v [CEEM 9.4 % Platz 8
oev2r [IEEIR

am Bruttostromverbrauch

Osterreich 76,2

76,2 % Platz 1

Schweden 75,7%

Dinemark

Portugal

KEroatien 53,5%

@ EU-27 37.5%

an Raumheizung/Klimatisierung

Schweden 68.6%
Estland

B1LEY
.

Finnland

== ]

QEU-2T 229%

35,5 % Platz 10
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O Gesamtemissionen 20217753 Mt C0,20(100%)

Emissionen Osterreich

Industrie
Mobilitat 0] Industrie 33,98%
Gebaude 63
Landwirt-
{o) Gebaude |47 Energie |schaft
Energie 11,74% 10,94% 10,56%
Landwirtschaft

gy

1991 1984 1997 2000 2003 2006 2009 @ 2012 2015 2018 2021
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