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Co, Li, C (graphite), Nb, Ag, Al, Au, B, C Al, B, Cr, Cu, Dy, Iron ore, | Al, B, Cd, Cu, Ga, Ge, In,
Ni, Mn, Si, Cu, Ti, Iron (graphite), Co, Cu, Cr, Fe, | Pb, Mn, Mo, Nd, Ni, Nb, Fe, Pb, Mo, Ni, Se, Si, Ag,
ore, Al, P, F (fluorspar), Li, Mg, Mn, Mo, Ni, Pt, Pd, | Pr Te, Sn, Zn
Sn Ru, Rh, REEs*, Si, Sr, Ti,

V, Zr, limestone (Ca),
feldspar, kaolin, soda ash
(Na), potash (K)

FFEEADNEDBIIVFT HILITIT I EFEEUNTEDZIVTAHILITITIL . FRFZEBAKR, EUEBTEDBZIVT1HILITIT )
*REEs : rare earth elements

H B8 : Critical Raw Materials for Strategic Technologies and Sectors in the EU. $&HEEAERZEIC
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HEk FOFESENTHTHDIN KA - FFN LR THERMREB OS5, TEFENRICHFEID (SRREIAFND) ). BE
IS ORI BRI (CEZETHHED.

EUDIIT1AINTUZIDESZ (CRM Alliance)

-They have a significant economic importance for key sectors in the European economy, such as consumer
electronics, environmental technologies, automotive, aerospace, defence, health and steel.

-They have a high-supply risk due to the very-high import dependence and high level of concentration of set
critical raw materials in particular countries.

‘There is a lack of (viable) substitutes, due to the very unique and reliable properties of these materials for
existing, as well as future applications.
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2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
hE 260 | 268 | 350 | 558 | 718 | 884 | 944 | 944
RAY 0 0 0 11 52 83 128 | 164
Farasis (K1) 0 0 0 0 2 6 6 6
ko | Tesla (K) 0 0 0 10 40 60 80 100
T | SVOLT (%) 0 0 0 0 0 3 12 12
_pJq CATL () 0 0 0 1 10 14 14 14
N | Northvolt zwei (E&%h) 0 0 0 0 0 0 16
Saft ({A) 0 0 0 0 0 0 16
KE 27 37 42 44 51 76 91 91

Hi88 : S&P Global Market IntelligencezZ(CNEDORTHER AT > 5 —1ER (2022)

2025F RMYDUFI LA A EMRGERE NN 164GWh., EVEEDEMBS=DFEHEH60kWh/
EBHRETDE. 2025F(CRAMVIF273RE/E (=164GW-60kW) DOUFILAA>ES
BNEHDIRERETEL 2D, 202150 M YERICEBERAELSR2605E (MYEBETES) .
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EUN2020F(CAERU. 2022F1ANSHIAT 2 FEOEMARAIZFE ., USRI O/fhFE
BN =2 R EDEEEERCENS. ThIZRIBIERTH(EEMERVYA ) HighHEE
SNRBVENN®HD. TS, BEREE(CLNDTHIZEBEZBIE T . *2022648 10153 553 ES

XEUDUFILA A BB T 2EMIE. SEERIp.32, 332818

EUSIRAIE : EVEMOUY (VBT RN EBRIRENE

VOO BRI EER
5

J/ULN, #8. UFIL ZvTIVICEEL. RIRMBIOUSA(IIEBERD OERE/ RIEEHEXRE

SEBURINE ORI 2 &R 11T,

2027F1H18 : BUSAIIBERMBOSE SOV TR HEFERRIE

2030F1H18 : BEMBIOUYAIILBERMEIIOVT, U TORESHEXREMERHA
J)0LL 1 12%. 88 : 85%. UFIL 1 4%. ZwT)b : 4%

2035F1H18 : BEMBIOUYAIILBERMEIIOVT, U TORESHEXREMERHA
UL 1 20%. 3 : 85%. UFIL : 10%. Z9T)L : 12%

S A )V A0

UFI L BAMRIE T ZEMICEIL. LT OUSA IR 2 ERF 5.
2025F1H 1B : EMEED65%% Y1) AIE(CET
2030F1H 1B : EMEED70%%Z V51 7)LAIE(CET

FFHEIIN

B AIVALIR(CBIL . BUT O R EINERZ FF54 11D,
2026F1H1HLEEF : J/NLRO0%. #190%. #190%. UFIAL35%. Zv7IL90%
2030F1H18EBF : J/NLRO5%. #195%. #195%. UFIL70%. Zv7IL95%
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[IRANEFZEEREORR] #8ARK—A ([4+32] Vol.68 Jul./Aug. 2021 p.18)
(T34 F 1D ORBFREREEHSDDLOZEANTEEI D EZERET . SMNEICHK
FIDUNRERELDOVRIERDBISIBMEICEL T ZOERNEEZERM IS, HBLE
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BARREIRINF-BRICAIRILT. BIfFOIXINF-BRESHRSFNS—EB3AFREIND.

BARRIRNF-FERIRNF —EREES S UZOARLE 2Tt I 2Z MU EL
RBZENS. ERRIEDLDDY TSAFI— W ENDDHD, FATTBRESRAF v ANENDT
A

75, RERECHEREMBNFBIEL TVDIEN SR EIRESHRFNFELEUIRDH TS,

RAVIFBERIREIRILF —(CEAFT BFRTRBESRRAF O ANDMGEL T, ERICUFILAAVE
MOBT A F1—2ZHBEL. RFBILK. FBDOT)-VEZEAOBITEZEIBLL TS,

IR ERESHEEAOMIGEL T ERNOERFE (IMEEFESHICLIEENERIERS
ITED) ZEDDILEFC, EIMNESIEHic ERESZELL. FLUYAU)ILE8{EL TS,

BB, 2050FETE—RIRNF—FBEICBVTUEARARHIZ3~ 582 HHBEFRISN TS,
}fa;?ﬁt {EERBIOERESHESRIIRGIN. SBICUFILNLL 77 —REV 0 B AT RERif
REHJUVEBEMREDLHOEFRESGFHFFEINNILILRD. CNFETEFEHEEDEIRIIAZ
L THoIeh, INNSIFEBRAIREGIREEHSSUEEMRIECRANEMBIEREEVS

HERERENETETILCRD, [BRESFHRTE I ILDEMHICHOTIKEEZSND,
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IATLAOBAREANICEITDRZE(F2017FKF=RT4,400~>,

(L77-ZAOBARERNICHIIZFEEE)]

A2 REOL
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 J11/16k] ML

Ak L 1670 580 | 1500] 1.300 800 680 720 770 820 900 110% 50%

a0 L 44 18 35 30 20 17 16 14 13 12 92% 0.1%

S5 3300] 2450] 3850| 3200] 2000] 2000] 1980) 2240]| 1980)] 2090 106% 11.5%

£ L 16,100 9300] 11500] 7200] 5200]| 4200] 5.100] S5000] 5800)] 6.450 1m1s]  356%

ol Sy i L™ 2800 3200]| 3200| 2950] 3.350| 3350)] 3350] 3250 | 3500] 3.350 96% 18.5%

® H+IY L 100 70 80 80 80 80 80 80 80 80 100% 0.4%

Usopsztop* | 7000 4200] ss00]| 5500] 2500] 2300] 2400] 3500] 4.000] 4.400 1108] 2434

123k, 3= e 1,050 700 | 1,000 820 520 570 609 558 613 830 135% 4.6%

BEASNM 32064 | 20518 | 26665 | 21.080 | 14470 | 13.197 | 14255 ] 15412 | 16806 | 18.112 108%] 100.0%

HA-FERES

APERBESENLNOREETR.

1 EyLa i NnsEeREY TR EAREEST.
W2 AL . CULNEPIRED) EBAISEHE.

HITOROKBLIML. VRt RIETIEFH DL BREAF)ZVL RECRATOUOL BREFAEVLSORE.

88 : JOGMEC [#i#&IRY7U7)LJ0- 20181 8.L.77—X (REE)

(FRE A INEDORTE SR 7> 5 — 1)
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RETE., EMREEPZESTSDENENHD,
JL%D‘EL_LL/%)L%UD‘HRH_CB‘D?[ SRR RCEATETORV KRR, EOFEEAN

2021128238, FEO6 AL V77 —-REETEZHEDORHIDILHEHL. FHlcRESR
TEIPEFHTEMINFEE L AT

BB A EAHABAHILD

SEROERZ @I HIHREL T PFEEANICE, [EIRE XY M- (THEFE XY MBI TETY
BVIELT, FAREOCRECAITTEERDE N OHEMENMEREN TS (201046 H8 HICHHMES
N ARRCEFZRERZ R REICAEEAFTPIOARBROER. ) CLICBRNMNETH
550

[(E=]

A REENERTHINDOERTZLEEENBVNCEEANS Y BNBEMREEN S,
FINENTHEET . EFREREICKSEASINPOITVEL DS INEBAELTHD, 2008 FLUBFHBI&DO T
BHEU TV MBS BETREOHREZEDDIBETERSNDIN, I UEFTENFHiG THBLL
VRIS 9 SARERIMERIEL S ZBNL D,

RE. LEREIEICDOUVTIE, “China Cuts Rare Earth Export Quota 72%, May Spark Trade
Dispute With U.S.” Bloomberg News, July 9, 2010 s2ZE(CHVTH. FEMFELTFS (The
Chinese Societyof Rare Earths: CSRE) =£Liu Aisheng 6CNFTOZ MRE D AFKDF]

DEHEOTUVRVWEERLTLD,
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Abbildung 1: Mitglieder des Kompetenznetzwerks KLIB. %
F&E Batteriematerialien und -komponenten Zellfertigung Batteriefertigung OEM
Rohstoffe Anode Kathode Separator Elektrolyt  Komponenten Produktionstechnologie  Zellfertigung Produktionstechnologie Batteriefertigungng
u. Recycling u. Automatisierung u. Automatisierung
. umicon® E . E T @ wyorm E3 p— ¥ BOSCH C’ ) BOSCH .Ci o
elfelion E= mmems EERAUN  SUDPRCK B ES (s norracas VOLERRAEEN
T rraertoter c, C) WACKER Ak Loctanche > 2 UIACON S
) JoucH @ sxorm @ evorm _coperion _ LACON e exte
Lo M ESTESRR M ST exte TerrAE" _'_-g__‘_.s_l;'
SKTT BN mieor® LisF U VARTA A e
mee‘. €> w cvoen *IDM‘" KUKA
G e WACKER KuKAa omanz
ooy omanz | = = -
-Tu = BRALN SIEMENS
= (== ——
| = |num|
2o = }
SIEMENS
e 40
“

H#8 : Forschungs Informations system
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BENKBBELRDUFILE. EUBAICIFEI SEIROERNE - I Lz58{69 3.

[EUDREAMARHCEI T BNF TOENE]

2011 | Z£1[o]Critical Raw Material (CRM) UZ kD
N

[2020FFEK 7723>T352]

2014 | 82[ECRMUR MDATR

2017 | $E3EICRMUR MDATR

2018 | BUNEESR. CRMOY—F15—-I0/2—1LICET
DIESHR

2019 | JRC. EEMNMSCRMEHEICEI I DIRESFER

D2025FF TICEUIBATOEREMEEE. i 70>t e
ongoinglc 93,

F5(C, AR A ER L, B - RIS OB AR AR T E 2 HR0NC
BTGE’%G% t93%. (=>AKREIEOERZEMAERECER
3

@Horizon Europe THAE - Il THAMTFESIE . [FAARHUK
B-UU10) %45

2020 | 5B4[EICRMURMDATR

2020 | BINEZER. EBREIDET - KAt DI DRI
M=k (20500—-1M>-Z1—- ML ZFHRICUe iR
FMNE-BT51 - URIOMETE) AR

2020 | European Raw Materials Alliance®E (=&
FEFL 7T —AEKAMA)

[EUIBAICHT 52050 F R R FRE T ]
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2020 LIEEUIAEE
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EUE. 2020F 12 (CEMMBIOUS AV 2 FF5411FDARAI (EUEBMRR]) ZFRRURL,
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274 F i URL/~—2

5 IEA. Net Zero by 2050 Data Browser hllps //www.iea.org/articles/net-zero-by-2050-data-browser

nergySector_CORR.pdf

k/bp-ener tlook-2022.pdf

Ihttps://www.google.com/search?q=%E5%86%8D %ET%I4%IF HESUEF %AF HESKHBI%BDUEI%E2%ABUEI%BI%HED%EI%E3%ABREI%B2%AEKE3%8B3%BCHE3%B0%B0%ES

99C%AC&tbm=isch&ved=2ah UK EwjmwYmMh9H1AhVCZ5QKHUf5CAEQ2-

7 Google CCerQIABAA&OG=%ES%86%BD %ET%94%IF %EE%EF %AF %HES%83%BDUEI%B2%AB%E%8B3%8D%EI%3%ABYEI%B2%AEKE 3%B3%BCHE%B0%B0%E6%ICHACRES_Icp
g —CeNpbWcQAZIFCAAQEAQy BAZAE Bey BARAE Bgy BARAEBE6BAZAEBM 6BwgAEIAEEAQECEEAEIAEELEDEAQBCAZAEIAEELEDOEYIABAEEBNQ_EAY9X9g-

41BaAZWAHgCEAFhIAGIGS| BA]UwmAEAOAE BagELZ3dzL Xdpeil pbWewAQDAAQE&sclient=img&ei=RxryYaaCMsL00QTHEN A& bih=912& biw=19208& 1= 1C1GCEB_enJP92

31924

ResearchGate An Investlgatlon on the Effect of Operating Temperature on Power Output of the Photovoltaic
System at University of Namibia Faculty of Engineering and I T Campus

Ihttps://ec.europa.eu/docsroom/documents/42852
https://rmis.jrc.ec.europa.eu/uploads/CRMs_for_Strategic_Technologies_and_Sectors_in_the_EU_2020.pdf

' https://www.meti.go.jp/shingikai/sankoshin/sangyo_gijutsu/haikibutsu_recycle/pdf/015_04_00.pdf

https://www.meti.go.jp/shingikai/sankoshin/sangyo_gijutsu/haikibutsu_recycle/pdf/026_04_00.pdf

https://www.crmalliance.eu/critical-raw-materials

ERlZB 4, Commission announces actions to make Europe's raw materials supply more secure and
sustainable

7 7 v AR, DISCOURS DU PRESIDENT DE LA REPUBLIQUE A L'OCCASION DE LA PRESENTATION
DU PLAN FRANCE 2030

Volkswagen, NEW AUTO: Volkswagen Group set to unleash value in battery-?electric autonomous mobility
world
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17 BMW Group, ELECTRIFY YOU. https://www. .com/en/electromobility. html

Mercedes-Benz Group, Mercedes-Benz Strategy Update: electric drive
18 T A h#ERAERT. USGS Mineral Commodity Summaries 2021

B

URL/~—2

https://www.acisa.de/

BMW Group, Securing raw material supplies for battery cells: BMW Group signs supply contract with Ganfeng |nttps://www.pr .com/global/article/detail/TO303684EN/securing terial-suppli p-sig! ppl tract-with-ganfeng:
B inable-lithium.f ines-in-aust

for sustainable lithium from mines in Australia

VVolkswagern, Volkswagen Group, BASF, Daimler AG and Fairphone start partnership for sustainable Lithium
mining in Chile

BRJNZE %, State aid: Commission green-lights German green cars infrastructure

https://www.forschungsfertigung-batteriezelle.fraunhofer.de/en/project.htmi

Batteries News, Farasis, rethinking battery factory plans in Germany

‘/Lﬂ‘fx IRILF 'é‘ Raw materials - ndispensable for Germany’s industrial future

R A @R RFH - Tx/LF—%, Batterien "made in Germany*“- ein Beitrag zu nachhaltigem Wachstum und
klimafreundlicher Mobilitat
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19 European Battery Alliance. German government supporting the financing of battery cell factory in Sweden  [nttps://www.eba250.com/ger pporting-the-financing-of-battery-cell-factory-i d

Rock Tech Lithium, Rock Tech Lithium Starts Permitting Process for Europe's First Lithium Hydroxide
Converter

m/news/rock-tech-lithi tartet i fahren-fur P ten-lithi id-k ter

Vulcan Energy, ZERO CARBON LITHIUM

S&P Global Market Intelligence, Top electric vehicle markets dominate lithium-ion battery capacity growth

news/i finland/2018/basf-ch finland-f

pean-batter

Releases/2022/basf-acquires-site-for-north-american-battery-materials-and-recy.html

! basto-and-wamiang-a12 et/

BrMZEE 4. Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
22 |concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation (EU) No
2019/1020

htps://toyokeizai.net/articles/-

/479910#:~text=2021%E5%BI%BA12%E 6%ICHB823, % ET%AB%B0%ES %ICHOF HEI%IBIUEE%ESHIBHAIKE 3%B0%ED%EI%BL%HEBCHETHII%BA%ES%BE%BI%E3%EL
9697%E3%81%9F %E 3%80%82&text=%E6 %AF %8DWEA%BD%IZHE%B %hAB%E%E1%BAAKE 3%8L%A3%E 3%81 %IF %E 3%BL%AE %E3%BLHAEI%ET HAI%BELEI%ELHA
79 3%81%829E 3%829%8B%E 3%80%82

https://ww

https://www.reuters.com/busii

OXFORD BUSINESS GROUP, China comes to market: Trade reveals the symbiosis between mineral-rich
PNG and the resource-hungry Asian giant
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