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Raw Materials Production

Upstream

Mining and Extraction “ Q‘ -
Lithium Cobalt Nickel Graphite

(ritical Gap
[

Midstream )
Additional processing for

Materials Purfication . -
batterygradematerids | and Refinement J
Cathode/Anode Powder l

Production, Separator A ateial and
Profucion, Bt Processed Material an

Poducion,ctodeand ol | Cell Manufacturing s
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Integrated Circuit Market Share Leaders, 2020

HiSilicon - 16%

Technology - 7%

Micron - 23%

Western Digital - 14%

Logic Memory
Analog
PC CPU Mobile CPU GPU FPGA DRAM NAND
Intel - 78% Qualcomm - 29% |NVIDIA-82% |Xilinx - 52% Samsung-42% |Samsung - 33% Texas Instruments - 19%
AMD - 22% MediaTek - 26% |AMD - 18% Intel - 36% SK Hynix - 30% |Kioxia - 20% Analog Devices - 10%
Microchip

Infineon - 7%

Samsung - 13% Lattice - 5% SK Hynix - 12% Skyworks - 7%
Apple - 13% Micron - 11% ST-6%
Intel - 9% NXP - 5%

Based on data from Mercury Research, Counterpoint Research, Jon Peddie Research, Gartner, TrendForce, Mordor intelligence, and IC Insights
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East Asia + China concentrate about 75% of the wofer fubrication capacity;
in particular, all advanced logic copacity < 10nm is currently located in Taiwan and South Korea
Breakdown of the global wafer fabrication capacity by region, 2019 (%)
e 5%  14% 1% 44% 20% 4%
<10 nm 92% 8%
10-22 nm 3% 28% 5% 12% | 9%
Logic
28-45 nm 19% 6% 5% 4%  13%
>45nm 23% 10% 13% 6% T%
DAO" 17% 5% 27% 7%
Total 13% 16% 20% 19% 17% 8%  T%

1. Discretes, analog and optoelectronics and sensors
2. Other includes |srael, Singapore and the rest of the world
Sources: BCG analysis with data from SEMI fab database
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Cell Manufacturing Capacities by Country — Current and Projected
2020

Commissioned
manufacturing capacities
by plant location, 2020

® China
m Europe
mUS. 2492 GWh

South Korea

M Japan

Pipeline and commissioned
manufacturing capacities to be
online in 2025 by plant location



Refining (2019)

Chile
Percent of Global Percent of Global
Production (%) M Lithium [ cobalt M Nickel M Graphite Production (%) M Lithium [ Cobalt [ Class 1 Nickel
1**Highest | 60% - Australia 70% - D.R. Congo 26% - Indonesia 68% - China 1% Highest 60% - China 72% - China 21% - Russia
2" Highest 19% - Chile 5% - Russia 16% - Philippines  10% - Brazil 2" Highest 30% - Chile 9% - Finland 16% - China
39Highest | 9%- China 4%- Cuba 1:°"| ’I""i‘: 4%- Canada 39Highest | 10%-Argentina  4%-Canada  15%-Japan
4™ Highest | 7% - Argentina 4% - Australia 10% - Russia 4% - India 4™ Highest 4%-Norway  13%-Canada
Total metric tons 84,700 128,700 2,133,000 930,000 Total metric tons in 66,100 162,900 1,171,300
in 2019 2019
EN: oty SEY dE E1X(21.68)
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2014
Rhodium
Vanadium E—
Magnesium 2 China
Rare Earths _
Lithium m South Africa
Gallium ¥ Russia
rlatinum  Australia
Palladium
Indium —— Canada
Manganese 1 Other
Cobalt
Nickel

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Commodity

ARSENIC, all forms:

ASBESTOS

CESLm

FLUDRSPAR

GALLILIM

GRAPHITE (MATURAL)

INDIM

MANG ANESE

MICA (MATURAL ) shesat
NEPHELINE SYENITE

MICERLAN (SO LAY

RARE EARTHE ' compounds and metal
RsEDILN

SCANDILNM

STROMTIIM

TAMTALUM

¥TTRLM

GEMSTONES

WANADILIM

TELL LRI

BISMUTH

POTASH

TITANLIM MINERAL CONCENTRATES
CHAMCND TNDUS TRIAL), siones
ZINC., refimed

ANTIMONY, metal and axida
SILVER

PLATINUM

ETOME [DIMEMSION)

COBALY

PEAT

RHEMNILM

ABRASIVES, crude fused akamemum oude
ABRASIVES, crude silwcon carfide
BARITE

BALXITE

IRON OXIDE PIGMENT S, natural and synthesc
CHROMIUM

TN, refined

MAGHE SIUM COMPOUNDS
GOLD

GERMANIUM

WODINE

LITHILS

TITAMILM, sponge

TUNGSTEN

HICKEL

CADBAILIM

MAGHESILN METAL

SELENLAY

ALLUBAMA

GARNET (INDURSTRILAL |
DHAMOND INDUSTRUAL ), dust, gnt, and posder
PALLADIIM

SILICON, rmental and ferroslicon
COPPER. refined

MICA (NATURAL), sorap and fake
PERLITE

SALT

BROMMNE

ZRCONILM, ores and concentraies
LEAD, refined

VERMICULITE

6] 0|= 2

C pori sources (207161
China. Morooco, Beigaum
Branl, Aussa
—anada
e, Vielnam, China, Sowth Adnca
ima, Linited Kingdom, Germany
China. Mexco, Canada, Inda
ina. Canada. Republic of Komea
abon, Sowh Afnca, Awstaie E-unrv:
Crira, Brozi, Belgium, inain

nada
Brazml, Carada, Germary, Russia
Chira, Estora, Japan, Malaysa

naga
[Eurape, Chira, Japan, Russa
aco, Germany, China
ima, Cermany, Austialia, INdoONesia
China. Republic of Korea, Japan
inciia, israed, Beigoum, Souwth Akica
Brazi, South Afnca, Austna, Canada
|Canada, Crina, Germary, Phillppines
[China, Republic of Korea, Mexoo, Belgum
[Canaga, Belans, Russia
Soumh Adrica, Ausrala, Madagascar, Mozambsque
South Africa, india, Botswana, Congo (Kinshasa)
|[Canada, Mesioo, Peru, Spain
[China, Baigum. Thailand, india
JMesoce, Canada, Peru, Poland
South Africa, Germany, Haly, Switzedand
[China, Brari, Ikaly, inda
IIM:nUa-p, Carada, Japan, Findand
[Canada
[Cribe, Germany. Canaca, Kazakhstan
[Crira, France, Caraca. Russa
[Crina, Metherlands. Sowth Adnca
[Chra. inda. Momcso. Menco
[Hamaica Guyana Ausrala Beaal
[Crina, Gesmany, Brazi
| Soum Aica, Mamichalon Mewoo, Russa
| rocnesia, Malaysia, Peru, Bolvia
[Crina, lsrnel, Brazi, Netherands
:l&n:.n Canada, Peru, Colombia
|Chira, Beigum. Germany. Russa
IlChie, Jdapan
jargentna, Chile, Chra. Russia
[ Hapan, Kazakhstan, Ukraine
[Crina. Bona, Germany, Austna
[Canada, Morway, Fanland. Russia
a. Chena, Canada, Germany
[Canada, israel. Mexico, Russia
[China, Phippines, Menoo, Gesmany
Jorazl Auswalia Jamaica Canaca
ISuuhA.hn inda, China, Ausiralia
[Crira, ireland, Republc of Korea, Russia
Iﬂuma, South Afmca, Germany, Uniled Kingdom
Jiranl. Russa. Canaca
[Chile, Canada, Mexco

[Canada, Crina. indea, Fankrnd

[Greece, China, Mesco, Turkey

[Chie. Canada, Mewco. Egypt

inrasd, Iordian, China

[South Afica. Senegal. Ausimla. Russa
[Canada, Fepubic of Korea, Mexco, india
[Soumh Adrica, Brazi, Bmbatee, Kem@

o

48

Net import reliance
(a8 % of apperent consumpban )

m25to 50
m>30 to <100
100

20 3a 40 50

m
=

7D

MNumber of mineral commodities

EX; ot I3 HE E11XAM(21.68)
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EXPLANATION
Element _ [ 7, H China’s share of
symbol global production
smelter smelter ( 0-100%)
‘ . L__,I_J
Time series
(1990-2018)




[H5 8] FDF/API 22 MAEH|Y A Q] =27l/X|HE H|F (%,

o —

<X|ed FDF* H|=MH| H|Z('21.3¥ 7|F, %)> <X|'E API* M| =2H| H[Z(21.3E 7I&E, %)>
* Finished Dosage Form, ©|2FE * Active Pharmaceurical Ingredients, & 82| &
CANADA
CANADA CHINA 29 CHINA
4% i
6%
EU
18%
USA
48%
EU
25%
REST OF WORLD
INDIA 12%
9%
LATIN AMERICA LATIN AMERICA
0,
REST OF WORLD 2% 2% INDIA
13% 19%
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