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Material Flow Analysis (MFA)
PR a  (MFA)

»  Material flow analysis (MFA), one of the industrial ecology tools, is a systematic assessment of the flows and stocks
of materials within a system defined in space and time. It connects the sources, the pathways, and the intermediate
and final sinks of a material

YRR (MFA) RTWAERFNIE—, BEEXZEMNEE XAZRERNNYERENFEERNRSANE, Yk
MATTEREYRARIR, &F. PEAIMKRZL
» Substance (Cd, Cu, Pb, Co) « Develop environmental policy for substances
YT (18 . . . th) HlE & ¥ oitE X I IR ECR
> Material (Plastic, Biomass) « Evaluation of product environmental impacts
MR (R £9R) P A R R A
» Product (Cars, Batteries) « Designing strategies for recycling and disposal.
Mo (OR%F. #8ih) 1 U B AT SA R SR B
» Firm (Single Plant, Company)  Identification of accumulation and depletion of materials
N (B—T . A) A RIRVAR E A B FE
» Sector (Energy, Transportation) * Providing firm environmental performance data
E RGN ) R AW IME S i
» Region (Total Material Requirement) « Derivation of sustainability indicators
X (BMEEK) WS Rl AR AT

« Development of material flow account for use in official statistics

HARTEARUTNYRRZE

Haes et al. 1997; Brunner & Rechberger 2004



Nickel and Neodymium Cycles — Two extreme end of life recycling

RE5 T EAREIF 1R E

> Out of the 650 Gg Ni discarded from use, about 410 Ggis  Global Ni Cycles (£IREEFER)  Global Nd Cycles (2ERELIER)
returned (2/3 of the discarded) 2005 2007

> 7£650 Gg FIRFRF, 4410 Go#R[EIUL (LHIRFERR2/3)

> Ni discarded and manufacturing scrap provides about 1/3 of
the Ni required for fabrication and manufacturing

> RFBFEMHERFTYIRE TA1/309HEMN E T HREIVR

» Out of the 15.6 Gg Nd used in fabrication and manufacturing,
only 1.2 Gg was discarded (the majority is stock in use) and little
to none is currently being recycled

> EREMEFTIEFERN15.6GoHH, RB1.2GgHEEHR (K
MOEERTNEFE) , BRi/LFREHEII

Material efficiencies across nickel’s life cycle.

%Eiﬁﬁ%mm*#ﬂ&&% 100% 82% ) To nickel recycling
> 82% enters fabrication, manufacturing, and end use; and 65% extraction S

17% Landfill LOSSes

scrap flow!

;
/
/
/
;
i
i
'
|
'
—— B 0
'
i
' No old
\
\
\
\

enters the recycling processes;

\ SN Q\J.LLI . A3 No s
> 82%)?&7\%‘]19_\ AR / 65%357\.@1&/)“& _ Flows in thousands of metric tons (FRE TN ERL)
» 52% is recycled for another use in which nickel’s properties Min, mining (3RH7) ; S, smelting (&)%) ; R, refining (f51&) ;
are required (functional recycling) F, fabrication of semi-products (rolls, sheets, etc.) (A&
> 52%WEINAFEERSHNEMBER (T EK) (B, WMF) ) ;

Mfg, manufacturing (£5r) ;

» Losses across one life cycle is 48% : i s
- o o W, waste management and recycling (E#MEEMEWK) .
> —NEmERNIIRFEE48% EOL-RR, end-of-life recycling rate (#RZEIUK) ;

Reck and Graedel, Science 337, 6095 NFR, nonfunctional recycling (FEThEEILEIIL) .



Metal Dissipation and Inefficient Recycling

=BG

» Several metals have low recycling rate including REEs, Ge, Ga, In, Se, Te
which are required for energy transition

—EEENEINERE, aFeREEMENH L. 8. &K, #. f. 5%
» The main losses are in the cycles of Eu, Ta, U, Hg, W, Th, Ge, Sc, Hf, Ti,
Cd, Ir, Re, Pd

TEmAEEH. B, M, &k, B, 2. #B. 71, 6. ®. W\, K. Bk HE
HITEER

> Dissipation losses in the use phase for most metals is too small
KL wBELAMNERIVFETSIR)
» The main losses is either due to unrecyclable applications or inefficient
recycling
HRFE T 223k B AN AT B R A BB R [a] 1
» Losses due to unrecyclable applications is mainly for Ti, Th, Hf, Ga, Sc
R RNAI RSN SR TEZE. . 5. &K, B
» Losses due to inefficient recycling is mainly for Ag, Cd, W, Ir, Hg, Pb, Cu
AR EBOERRRIRAE T R SR, 8. 5. K. &k, 5.

Ciacci et al., 2016. Environ. Sc. & Tech. 50, 11394

losses during and after use in year 2008
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Economy Wide Material Flow Analysis (MFA) — EU
KRGS (MFA) — BX82

Material flows through the EU28 economy Input and output side CE indicators
RREA28[E £ A i A A0 % A L 576 i

714Gt

“‘«

438Gt

17.1%

3 ‘ SN
'Il' ‘\‘
w s, 353%
Societal 7 \
in-use stocks -~ e ed f -
Processed Interim
materials (PM) outputs (IntOut)
® Input non-circulanty rate (INCr) Output non-circulanty rate (ONCr)
* Remaining non-enewable primary resources Remaining interim outputs
® Input socio-economic cycling rate (ISCr) Output socio-economic cycling rate (OSCr)
Input ecological cycling rate potential (IECrp) Output ecological cycling rate potential (OECrp)

> Circularity rates (%) (1fB¥X)
* Input socioeconomic cycling rate ISCr = Share of secondary materials in PM
WAL S ETFEMER=FE M REIN AR RN

Output socioeconomic cycling rate OSCr = Share of secondary materials in IntOut

M RZGFEAR=FE M T IR S P RR

Input ecological cycling rate potential (IECrp) = Share of DMC of primary biomass in PM
MAESRERRBN=INT M EAMELB R RED LRI ER

Output ecological cycling rate potential (OECrp) = Share of DPO biomass in IntOut
A STES R N =N R E AT~ S E YRR

Input non-circularity rate INCr = Share of eUse of fossil energy carriers in PM

i A FETE A ZR=1 T Kb A e IR TE BE R (£ FH R R &

Output non-circularity rate ONCr = Share of eUse of fossil energy carriers in IntOut

77 H FETE A 2R 3l éibrg Aot lda. BeoAEEEE (55 FR R RI19 BN



Economy Wide Material Flow Analysis (MFA) — China
KRG 2H (MFA) F[E

» Materials processed (PM) increased by a factor of 3.1 (ol @ -~
e

MIAEIEE T 3165 W -
» Domestic extraction of PM decreased from 97.2% to 90% el DPO cmisions 1.2 |
= P AN TATRHEERER M7 2% E90% BN o oo
» Material use (required for building up residential, commercial and industrial Y ccion :
infrastructure and transport and communication networks) of all processed ar (B
materials grew from 70.5% to 79.1% in 2015 W , Gl Al Dl 1'% l

1o in-use stocks

FIEMIMEIRTEERE (BRExE. UM T WEMZEI @M - ’ of matrah 83
BIEMAS) £2015FM70.5%I8KE79.1% ISCr27% |
» Gross addition to stock (GAS) increased by a factor of 3.5 accumulated

FEBMEEIEK T3.50 —=
» Accumulated stock, which provides the physical basis of China's improving e B S e .

infrastructure, reached 320 billion tons.

N ESEEMIREREMEY R EMAY R I FEXZ3200120
» China’s DPO of emissions annual increasing rate of 4.3%

PEEANI=EHEREFIERKENL.3%

» While material use, waste flows and emissions accelerated, China's

3 £ = g

0SCr=12%

Export li.(wi fo- 0
124

DPO emissions 7.5° |

circularity rates also increased significantly. [ic g Sreewt e ol wane 3 ﬂ
EARHER . EYREABEROEN RN, hEOETR RS BERS © AN B b
» Input socioeconomic cycling rate (ISCr, SM share of PM) increased from :ffi o | R
2.7% t0 5.8% ' | e socks B
BMAMREFEARERIN2.7%IBES.8% il R |
> Output socioeconomic cycling rate (OSCr, SM share of IntOut) increased e ’ _Sodk i
from 7.2% to 17.0% since 1995
P AR FERENT 2% B E17.0%

2 Billien toas  # Blosaws Fowll fachy * Metal minerab Nea metal miveraly

Wang et al., 2020 RCR, 163, 105070



Economy Wide Material Flow Analysis (MFA) — China and EU
RITRGEYI A [E fOFRER

Export 0.6 for
1

{o
L DPO emissions 7.5° |
> Input socioeconomic cycling rate (ISCr) in the EU was 9.6% in 2014, | 7. o ::I
while China's ISCr is 5.8% S | e oy
2014F, MRBHBM AL FENRERNFNI6%, FENFN5.8% B oo [rrcesa P Py e 5 |
> ISCr in China is significantly lower mainly due to .y R
FENBACSE S BEAREFETRENEEZRRE vl e ——
« the lack of a sound recycling system | wdidons 0 |
RZ R EIR S i e
» the large amount of gross addition to stock (GAS). S ' Stock o\
FREIRRE A P 1

* Metal minerab Noa metal miveraly

> Output socioeconomic cycling rate (OSCr) in the EU was 14.8%, while

China‘s OSCris 17%
EHASEFENEREREZ14.8%, ETEE17%

» OSCr in China is higher due to
FENFEHAESEFEAERRENERRE
* most of China‘s SM is from industrial solid waste
FENBEMRIRESD KB T EEEY
the central government has imposed mandatory targets
(utilization efficiency of general industrial solid waste) for )
local governments and enterprises in recent years V2™ B ey
S TR R BT A BTG E T B BB AT (— % )
fik TV B4R ¥ B9 3R ) |

Wang et al., 2020 RCR, 163, 105070; Mayer et al., 2018. J ind. Ecol. 23, 62-76



Relationship between CE indicators and existing policy indicators

BHRZFiEIn S MFES

Indicator
Ei=LN

DMC

RE=GDP/DMC

DPO

ISCr

OSCr

Pur;_)ose
Sk

Consumption
pressure

HERE )

Efficiency of
resource use

FIRE AR

Pressure on
domestic
ecosystem

AR RGE
P

Cycling condition
on input side

T 5 A

Cycling condition
on output side

T =

Wang et al., 2020 RCR, 163, 105070

Policy
B

Consumption

policy
HERBUR

Resource

efficiency policy
TR BR

Waste or
emission
management
policy

R SHE R
BER

CE policy
TEMZFTEUR

CE policy
TEM 5T R

13th Five Year Plan
FBI3NAEETH

(2015-2020)

Share of Non-Fossil Fuels in
Primary Energy Consumption
B RRHE—RBERE R
I ER

Reduction in Energy

Consumption per unit of GDP
Z B (IGDPR. BERHFE

Reduction in Total Emission of
COD, Ammonia Nitrogen, Sulfur
Dioxide, and NOx; Reduction in
CO2 Emission per unit of GDP.
BAHCOD, fRm. Z& LM
REHNSDBERE | B2
GDPR. — EALHEEE

RIETRZBIHY X 3R

Green Development Indicator

System
FeRBEERMER

Total Energy Consumption; Share
of Non-Fossil Fuels in Primary
Energy Consumption. 85 JH 2% &
B ; IHMaREE—ReERE R
PRI ER

Resource Productivity; Reduction
in Energy Consumption per unit of
GDP

HREFE | FHRIGDPREFERE
1K

NOx; Harmless Treatment Ratio of
Household Waste; Centralized
Sewage Treatment Ratio;
Reduction in CO2 Emission per
unit of GDP

REY) ; £FIREE(LAE
K ; J5KERNIESR ; B{IGDP
B ZEALHRBEE

Utilization Efficiency of Crop
Straw; Utilization Efficiency of
General Industrial Solid Waste.
RIFMIEFTHARE ; —RITW
E R F ) H A

Assessment Target
System of Ecological
Civilization

AR ERZIR L B AR
=R

Total Energy
Consumption; Share of
Non-Fossil Fuels in
Primary Energy
Consumption
BERHREE | Fh
MARHE—RBERUEER
#I10 &

Reduction in Energy
Consumption per unit of
GDP

5 B IGDPREFEFE(E

NOx; Reduction in CO2
Emission per unit of
GDP.

RALY ; FRMGDP
B ZEACBENE



Circular Economy at Mine Site Level

I XEERIEHR LT

CE concept applied to mining operation at the Mount Morgan mine in Australia that has been occupied by three mining
projects, two of them are mine waste reprocessing projects

EAR LB N AT RAN WER LA AR EW, 2 X=X TE AR, ﬁﬂiﬂﬁ/l\ LR BTN H

Indicators (¥5%x)

> Total production (TP) (RFE) 0re | Mineral | COnCEntate | pretatiyrgial
> Total Production From Waste (TPW) (REEMHIESTE) | ‘ Mining .. (- —> Metal
> Mineral Losses to New Waste (MLNW) (37 R¥)SERAIT HHRK) i f
> Total Mineral Losses to Waste (TMLW) ([E¥iEE I #5580 | Oredeposit ‘ % ' [ T | J
> Total Material Moved (TMM) === total material requirement . | S~ | LS
S FR SRR R R | : nA el 152
» Total Material Processed (TMP) === direct material requirement Wt roc Tl Shage.redche ot 3 %
MIEHRE=RHEZFERDE | Mine site - system boundaries § 2
> Total Reactive Waste Generation (TRWG) (CEIERYEFZEE) '
> Net Waste Generation (NWG) ()%%#@Fi%) —— Traditional mineralized material flows within a metal mine
o - Re-mining: waste material requiring a new mining stage prior to re-processing
Material EfﬁCienCy (ME) (E*’Hﬁz—%—) ——= Reprocessing: waste material going through a new processing stage for mineral

the ratio between total production and total material moved (TP/ TMM) extraction
/p\FiE’WﬂE*"”LﬁEZkE

Extraction inefficiency (El) (3REXTEIK)

a percentage that represents the total losses that occurred during the mining project divided by the mineral content of the
input material (MLNW / (MLNW + TP))

RS BRI IR R BRL ik 5 B =8 2 M

New area impacted (NAI) (&MmHFTX)

represents the geographical area impacted by mining activities (open pits and waste deposits, such as waste rock piles,
tailings dams, but also areas covered by infrastructure)

SRS RNE A X (BRUMEN R, EAHE, BVl DUREMREEZOXE)

L'ebre et al., 2017, J ind. Eco. 21, 662-672



Energy-Material Nexus

Ab: \is] 2 3
RER-IREl X BX
Materials required for supply, demand, and storage energy technologies

R BKMEF R HHIRE

1e"and Fuel Cell Vehicles ,‘
RIPRE (LR 4
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= -
e . - : B o {,,c_

- W

i

. v v n". d. “"j,.'_? ,!:,
I 2

1
2 gt Srad
3 i e




Materials required for supply, demand and storage energy technologies

fit

>

>

IR A PR R R A
HEAT)

Rz, FBRFMEFRE
Resources avallablllty (&

/A\
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Rescrve Has

Production capacity (F=gE) -

Co-production (BX&4£E77)

s 180
2
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L
).
E W

2040

COPPER

NICKEL

IRON

ALUMINUM

| MANGANESE

[ Other inputs
[ Mg

N Energy supply
I Material proguction

Geographical Concentration (HisiEEHE)
2010 2018 2020 i) 2030 03t pu L]
o . :ﬂ:
Environmental impacts (¥ 4E529) Elshkaki et al., 2018. Environ. Sc. and Techn., 52, 5, 2491
Oi1l Reserves Lithium Reserves [ g
= [ z .
. z

1995

12

Oil production Lithium production

e Portugst
"~ "~

(, M °00m) suossawe 101
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Nassar et al., 2015, Sci. Adv. e1400180

Hache, 2018, International Economics, 156, 127

B Transpon equipment
Mot products
I Machinery
I Construction

Hertwich, 2021. Nature Geoscience, 14, 151



Energy-Material Nexus

BER-[R A X Bx

>Mater|als required for energy technologies
BRI ARFT R AR AL

Energy Scenarlos — Energy and |IAM models

2 — iR G e LR

Hl:/
. The demand for energy
/Eﬁ'ﬁ?
. Market share of energy technologies
BRI NI T IR0 &
. Market share of sub-technologies
B AT IR0 ER
Materlals Scenarios
@M Sh=
Material content
JRRIANE
. L|fe time of energy technologies
BER AT an

. Substltut|on (Products, Components, Substances)
e\ (Fam. o, Ym)

« Technological development
A& R

» Energy required for materials and climate implications
R SRR MR 88 R 5 5K

» Ore grade, Production processes, Energy efficiency,

Energy mix

o ALK, £EFYUIE, BRI, sERAS

Elshkaki 2019. Scientific Reports, 9, 19238

Ni

Cr Al Cu . Fe Mo

LxpxW
wuxSTC x PR xU

» Material Content (MC) is assumed constant in one scenario
and changing based on changes in
RIZFAKANE (MC) E—MEBEREEERN, mxm—ME=N
ETFTTHRIRmE
» Absorber layer thickness (L), Layer density (p)
REEEE,EEE
» Metal mass fraction in layer (W)
ERNHNERRESH
» Metal utilization rate (U), Metal recovery rate (R)
EREMAR ERMEIKEE
» Conversion efficiency (u)
AR
» lrradiation (STC), Performance ratio (PR)
tEER,4RELL
» Life time (LT) assumed 20 and 30 years
ap (LT) {RIRA20FF304F
» Recycling. Two scenarios for material recycling rate have
been used

[E, ADERAERERESR



Energy-Material Nexus — Global PV Solar Potential
2\ N N 3 4 28 L N
HBI}E\'E*‘I' 3& B% éﬂz%ﬁ(j&BE Re l® lgjj
The decrease in MC would increase electricity generation by thin film PV technologies by 190 %
RN B RB A RHEFR AR R BB EIEN1190%
The increase in the LT from 20 to 30 years would increase electricity generation by thin film PV technologies by 25 %
FFan M20F I N E B0 F A HEER AR KB E1EIN25%
Metals recycling increases electricity generation by thin film PV technologies by 19% if MC is constant and by 26% if
MC is changing
MNRFERIABTAZE, SEEWENEFRNCARANKBELEIN19%, WMRERANBZL, MIEMN26%

The three measures would increase electricity generation by thin film PV technologies by 290%
X =T e E RICREARR R BB EIE11290%

The maximum electricity generation by 2050 (EJ) Installed capacities 2050 (GW)
MC Changing WR, LT 30,5 | ) SC8  MC Changing, WR,LT 30,5 | (L)
MC Constant WOR, LT 20,5 | SC7 MC Constant, WOR, LT 20,5 |
MC Changing, WR,LT 30 | ML) SC6 MC Changing, WR,LT 30 (L)
MC Changing, WOR, LT 30 | (L MC Changing, WOR, LT 30 | (L)
MC Changing, WR,LT 20 | u CIGS MC Changing, WR, LT 20 (L) = CIGS
MC Changing, WOR, LT 20 | () = CdTe MC Changing, WOR,LT 20 | mCdTe
MC Constant, WR, LT 20 | a-Si MC Constant, WR, LT 20 | (M i
MC Constant WOR,LT 20 |l SCI MC Constant WOR, LT 20 |(
0 5 10 15 20 25 0 1000 2000 3000 4000

MC Material Content (JREIRZA) ; WR With Recycling (B[E4Z) ; WOR Without Recycling (F[EUL) ; LT Life Time (F%n)
S refers to resource availability and production capacity other than those reported by USGS
(B3 E it RENMR Bk &R ZR ] A M A4 7= 88 71 SN EL AR R R o] R RO =8B 1)

Elshkaki 2019. Scientific Reports, 9, 19238



Electricity Generation (TWh)

300

150

50

Electricity generation from solar power in
different provinces

Electricity from solar in Qinghai = Xinjiang

is 6.5% of electricity generation

from solar in China

2015

2016

2017

1 Ningxia
= Qinghai
Gansu
Shaanxi
1 Tibet
= Yunnan
m Guizhou
= Sichuan
= Chongging
= Hainan
= Guangxi
= Guangdong
= Hunan
m Hubei

Henan
= Shandong

® Jiangxi

= Fyjian
= Anhui
m Zhejiang

2018 2019 2020

= Jiangsu

Electricity generation from different
sources in Qinghai

100 solar power accounted for
% 17.5% of electricity
é g0 generation in 2020 in
< 4, Qinghai
3 60 " Wind
% 50 m Solar
}:“ 40 B Thermal
£ 30 B Hydro
3 20
10
0
O D 00 & B b IR
& AQ ’&\ (\9\ 9\ ’\9\ VQ\ mQ\ q,Q\ '»@/

Total electricity generation and the share
of solar power between 2020 and 2050 in

Electricity Generation (TWh)

250 Qinghai
u Total Generation

200 B Generation - Solar

150

100

50

2020 2025 2030 2035 2040

Solar power is expected to
account of 35% of the total

electricity generation by 2050

2045 2050



Linear and circular PV lifecycle

Linear PV Lifecycle
Design Logistics *| Manufacturing *| Transportation »| Installation »| Use » Disosal
Processing
Circular PV Lifecycle
1al
Design ’ Matenja »{ Manufacturing > Logistics
Processing
Circular Recovery (Remanufacmre
Supply

A 4

Use Market
S
Mamtenance Sharing
product life extension bu@ @Ovew business models

3




The value of materials in the solar panels

Cumulative demand and supply of materials in the PV solar
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technology in Qinghai
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8 Cumulative Demand (LT 20)
& Comulative Demand (LT 30)

= Cumulative Supply (LT 20)
# Cumu lative Supply (LT 30)
® Cumulative Pr Demand (LT 20)
® Cumulative Pr Demand (LT 30)
2030 2050

2040
Cu

® Cumulative Demand (LT 20)

# Cumpulative Demand (LT 30)

® Cumulative Supply (LT 20)

» Cumulative Supply (LT 30)

8 Cumuhatve Pr Demand (LT 20)
® Cumulative Pr Demand (LT 30)

llh

2030 2040 2050

Al

® Cumu lative Demand (LT 20)

® Cumulative Demand (LT 30)

= Cumulative Supply (LT 20)

® Cumulative Supply (LT 30)

® Cumu lative Pr Demand (LT 20)
® Cumu lative Pr Demand (LT 30)

llt

2030 2040 2050




Energy-Material Nexus - — Electric Vehicles

&b 3 W] S H = =
geR-E R} % Bx =2t
- Technologies, components, metals and ores connected with electric vehicles
- WMELSIIEL SEEo s SIS OER, B, SEATE
High Nickel Cobalt Manganese (NCM) and Lithium E Transportation i
Manganese Oxide (LMO) "::::::::::::::::::::::::::::::::::::::i:::::::::::::::::::::::::::::::::::::::'
_%_%E%E%E (NCM) EFD %E%Eé_?\/ﬂ:tl:% (LMO) :’ Electric Vehicles \:
: t :
» Equal Share Scenario (ESSC) i HEV/PHEV/BEV i
EMEE = !
E NMHB LIBNCA LIB/LMO LIB/LFP LIBANCM Motor i
> Low Cost Scenario (LCSC) \ ' ]
ERRANE S

High Lithium Manganese Oxide (LMO) and Lithium
Iron Phosphate (LFP)
=fER/im (LMO) FMuEELEREE (LEP)

» Other Scenario (OSC)
HiE=
NMHB only for HEV

NMHB{ERFHEV
LMO1onIy for PHEV NMHB nickel metal hybrid LFP - Lithium Iron Phosphate
LMO{N:& HFPHEV batteries FAER PR
BEEREAEM LMO - Lithium Manganese Oxide
NG Or}ly o7 212 LIB lithium ion batteries BEIY
NCAX:&FHFBEV
= HETED NCM - Nickel Cobalt Manganese

NCA - Nickel Cobalt Aluminum BEE
Elshkaki A., 2020. Energy, 202, 117697 gaeD



Energy-Material Nexus - — Electric Vehicles

nnnnnn

BRI % B iR
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Metals cumulative demand in EVs compared to global reserves
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» Global availability of resources of all metals needed for EVs are not expected to constraint their long-term development
B AFEMEMEERR ENEKAIEEREMBEBRE TREHAKALRE
» Several metals availability in China including Co, Ni, and Cu are expected to constraint EVs development
iR ER, AR ENN R B R ERARE
> A significant increase in the production capacity of Dy, Li, Nd, and Co on global and Chinese levels and Ni and Cu on a
Chinese level is required.
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Energy-Material Nexus - — Electric Vehicles
BER-R R X B — EBIRE

» Extending EVs life time and using more than one battery during their life time would reduce the risks associated with REEs and
increase those associated with all other metals.
EREBEMENERASED, FEEEGRARNCERA— U LS, MRS E5EH XN, FI8MEmE Lt EE XN,
> Batteries market share in the Low Cost Scenario (highest shares are for LFP and LMO) is better in terms of Ni and Co availability
risks, which China has low resources of both
EAAER THEMHIAMNE (LFPAILMOMN M Eimm) ERMENFIEENI AmEmEL, FEAVEMEFREBRIE,
» The market share in the Market Trend Scenario (highest share are for NCM and LMO) is better in terms of Li availability risks.
mpEREEHITHRE (NCMALMON M AR E) EERISEXKR A EmELT,
» A combination of the two scenarios could allow several scenarios to be realized.
MIPIERIVE S AIE—LIFRE UK,
» Increasing resources efficiency (reducing material content) could significantly reduce metals demand and allow several scenarios
to be realized.
REREYE (APYRAR) AUEERIEEFRTK, HERINEZMHIBER,
» To improve the development of EVs in China
RHBMAEEFENRE
+ promote the use of all types of EVs, and balance the development and use of different types of batteries,
W REBRENER, FERRSEES BN AFERS,
* increase resources efficiency
E = 3R R
« secure the availability of Ni, Co, and Cu from outside the country on the short term,
WIRTERRHAN R NESNRGER, #HF01E,
» increase the collection and processing of end of life EVs and their batteries on the long term.
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