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Disclaimer and Terms of Use

About this Document:

*  Thisdocument is provided to subscribers as part of Adamas Intelligence’s ‘EV Battery Capacity Monthly’ subscription
service.

* This document has been prepared in a management-style format that enables the reader to quickly visualize key trends
and extract key data points.

About Adamas Intelligence:

*  Adamas Intelligence is an independent research and advisory firm that helps clients make informed decisions involving
strategic metals and materials.

*  We empower clients on six continents with the data-backed insight, analysis, and foresight needed to capitalize on
emerging trends and new business opportunities.

Disclaimer and Terms of Use:

* This report and its contents are copyright and confidential. This report is not for public distribution and may not be
reproduced or redistributed in part or whole without prior written permission from Adamas Intelligence.

*  This report has been prepared in good faith on the basis of information available up to 7 days prior to the date of
publication without independent verification, unless specified otherwise.

*  Adamas Intelligence will not be liable for any loss, damage, cost, or expense incurred or arising by any reason of any
person or business using or relying on information, statistics, forecasts, estimates, or opinions stated in this publication.
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Key Developments

In July 2020, a total of 10,196 MWh of battery capacity was deployed globally in all newly sold passenger EVs combined, a
69% increase over the same month the year prior as global EV sales in all regions (up 32% YoY) show signs of recovery. By cell
supplier, LG Chem led with 3,247 MWh deployed. By EV maker, Tesla led with 2,293 MWh deployed globally. The global sales-
weighted average battery capacity of all newly-sold passenger EVs combined increased by 28% year-over-year, from 17.2 kWh
to 22.1 kWh, as BEV and PHEV sales growth outpaced that of HEVs over the same period.

*  EV Types: BEVs were responsible for 86% of all passenger EV battery capacity deployed globally in July 2020 (down from
87% in July 2019), PHEVs were responsible for 11% (up from 9% in July 2019) and HEVs were responsible for 3% (down
from 4% in July 2019).

*  Regions: Asia Pacific was responsible for 44% of all battery capacity deployed globally in July 2020 (down from 46% in
July 2019), Europe was responsible for 37% (up from 27% in July 2019) and the Americas were responsible for 19%
(down from 27% in July 2019).

*  Makes/Models: With 2,293 MWh deployed (22% of the global total), Tesla continued to lead the pack by capacity
deployed in July 2020, followed by BYD with 678 MWh and Renault with 566 MWh deployed. By model, the Tesla Model
3 took the top spot in July 2020 with 1,432 MWh deployed — as much as the next three leaders combined: the Tesla
Model Y (566 MWh), the Renault Zoe (524 MWh) and the Audi e-Tron Quattro (407 MWh).

*  Cell Suppliers: Q2 leader LG Chem deployed 3,247 MWh of passenger EV battery capacity in July 2020, followed at a
distance by CATL (2,004 MWh deployed) and Panasonic (1,873 MWh deployed). Samsung SDI and BYD rounded off the
top five with 764 MWh and 685 MWh deployed, respectively.

*  Chemistries: With 24% market share, NCM 6-Series cells led with 2,481 MWh deployed followed by NCM 5-Series cells
with 1,948 MWh, NCM 811 cells with 1,723 MWh, and NCA Gen 3 cells with 1,303 MWh deployed.

*  SWA: The global sales-weighted average (“SWA”) battery capacity of all newly-sold passenger xEVs (BEVs, PHEVs and
HEVs) combined increased by 28% year-over-year, from 17.2 kWh in July 2019 to 22.1 kWh in July 2020.

E Adamas Intelligence



Global Battery Capacity Deployed by EV Type

MWh Deployed MoM Change YoY Change
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MWh Deployed

Global Battery Capacity Deployed by EV Type

In July 2020:

*  Global battery capacity deployed in all passenger EVs combined amounted to
10,196 MWAh, an increase of 69% over the same month the year prior.

*  Global battery capacity deployed in all passenger BEVs combined amounted to
8,768 MWh, an increase of 67% over the same month the year prior.

*  Global battery capacity deployed in all passenger PHEVs combined amounted
to 1,156 MWh, an increase of 123% over the same month the year prior.

*  Global battery capacity deployed in all passenger HEVs combined amounted to
272 MWh, an increase of 8% over the same month the year prior.

12,000
10,000
8,000
6,000
4,000
2,000 l
Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20
W BEV 5,259 6,011 7,529 5,421 6,862 11,799 5,031 4,370 8,540 4,175
B PHEV 518 470 569 580 595 650 765 506 664 555
HEV 251 221 263 219 238 217 221 206 236 138

PHEV

E Adamas Intelligence

111

May-20 Jun-20 Jul-20

5,480 8,996 8,768

646 943 1,156
170 254 272



Month-over-Month Change in Capacity Deployed
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Global Battery Capacity Deployed by Region
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Global Battery Capacity Deployed by Region

In July 2020: ME &
i
*  Passenger EV battery capacity deployed in Asia Pacific totaled 4,475 MWh, Aor,,'/:a

an increase of 60% over the same month the year prior.

*  Passenger EV battery capacity deployed in the Americas totaled 1,960 MWh,
an increase of 23% over the same month the year prior.

*  Passenger EV battery capacity deployed in Europe totaled 3,741 MW, Asla

an increase of 131% over the same month the year prior. Pacific
44%

*  Passenger EV battery capacity deployed in the M.E. and Africa totaled 20
MWh, a decrease of 24% versus the same month the year prior.
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Month-over-Month Change in Capacity Deployed
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Americas Top 10 Countries by Battery Capacity Deployed
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Europe Top 10 Countries by Battery Capacity Deployed

| Austria, 2%

Italy, 3%
E Adamas Intelligence Belgium, 3%

1,400 Spain, 3%
Sweden, 4%

1,200
Netherlands, 7%
1,000
Norway, 9%

800

600 UK, 17%
~ /\ #

- France, 19%

1,600

MWh Deployed

A
N, A
200 \/ ¥ , .::::;

== >
0 v
Jul-19  Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20  Jul-20
e=@==Germany 3549 3275 3717 311.8 293.0 3516 5203 5170 6684 3134 389.2 567.8 1,054.3
e=@== France 204.6 1445 2614 2521 2074 3136 6515 5956  355.8 72.2 271.7 885.2 6543
UK 183.5 2234 5512 2403 367.7 3779 3100 1794 8074 106.2 1694 606.1 589.3
==@==Norway 2203 2755 3979 253.3 2444  249.7 2798 3320 4685 2468 2268 3213 3027
==0==Netherlands 133.2 182.6 497.8 1483 4348 1,491.2 129.7 1753 2446 1003 90.2 1825  230.7
==@=—>Sweden 85.7 87.3 139.7 84.3 103.7 1543 1264 1383 255.6 105.4 82.2 167.3  143.2 Germany, 31%
e=@==Spain 57.8 41.5 58.2 62.0 57.4 63.8 1139  105.7 56.0 5.7 333 67.1 115.3
Belgium 433 50.2 83.2 55.2 48.2 94.4 83.4 76.1 103.8 15.4 71.9 107.6  108.4
Italy 62.8 314 77.5 52.3 64.3 58.2 112.6 1394 56.5 33.2 102.5 1411  107.6
e=@=—Austria 46.3 47.3 63.4 33.8 44.9 45.8 46.8 61.8 51.3 40.3 52.2 77.3 72.4

Jul-2020



M.E. and Africa Top 10 Countries by Battery Capacity Deployed
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Global Battery Capacity Deployed by Make

In July 2020: MWh Deployed by Make in Jul-2020

* Tesla deployed 2,293 MWh of passenger EV battery capacity an increase of 48%
over the same month the year prior.

*  BYD deployed 678 MWh of passenger EV battery capacity, an increase of 20%
over the same month the year prior. Tesla, 2,293

*  Renault deployed 566 MWh of passenger EV battery capacity, an increase of

150% over the same month the year prior. fud
*  Hyundai deployed 512 MWh of passenger EV battery capacity an increase of 85%
over the same month the year prior. e | e, 378
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Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20

MWh Deployed

HTesla 1,546 1,796 3,326 1,231 2,230 4,399 830 1,194 4,175 1,000 1,617 3,496 2,293
mBYD 564 554 459 459 459 435 308 163 578 588 500 612 678
Renault 227 170 188 192 179 260 574 389 269 133 233 656 566
H Hyundai 277 276 279 294 308 345 286 326 351 205 255 356 512
W Audi 260 199 213 221 258 556 307 300 415 181 234 320 487
M Kia 155 141 150 158 122 127 189 249 254 133 183 285 378
H Mercedes 43 36 42 68 85 77 86 87 127 73 97 191 333
GAC 227 226 218 254 357 515 184 91 208 226 226 235 332
VW 153 164 152 175 173 346 252 233 238 128 170 295 315

H Nio 63 154 152 194 202 245 123 54 118 243 265 288 272



Automaker’s Battery Capacity Deployment Index
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Asia Pacific Top 10 Makes by Battery Capacity Deployed

MWh Deployed by Make in Jul-2020
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Americas Top 10 Makes by Battery Capacity Deployed
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llm

MWh Deployed by Make in Jul-2020
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M.E. and Africa Top 10 Makes by Battery Capacity Deployed

14
MWh Deployed by Make in Jul-2020
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Global Battery Capacity Deployed by Model

In July 2020: MWh Deployed by Model in Jul-2020

* Tesla Model 3 was responsible for deployment of 1,432 MWh of battery capacity
globally, an increase of 25% over the same month the year prior.

* Tesla Model Y was responsible for deployment of 566 MWh of battery capacity
globally, an increase of 100% over the same month the year prior.

Tesla Model 3, 1,432

*  Renault Zoe was responsible for deployment of 524 MWh of battery capacity
globally, an increase of 182% over the same month the year prior.

*  Audi e-Tron Quattro was responsible for deployment of 407 MWh of battery
capacity globally, an increase of 58% over the same month the year prior.
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Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20
H Tesla Model 3 1,148 1,305 2,553 851 1,679 3,468 559 927 3,322 726 1,283 2,308 1,432
M Tesla Model Y - - - - - - - - 218 90 135 563 566
Renault Zoe 186 139 166 163 146 224 546 362 246 116 217 600 524
B Audi e-Tron Quattro 258 194 199 213 208 492 265 274 375 153 189 250 407
Hyundai Kona 224 221 226 208 240 268 200 199 227 134 179 268 397
H Kia Niro EV 90 72 92 94 76 90 112 143 138 67 109 192 255
GAC Aion S 200 224 212 223 313 448 140 76 157 190 206 196 235
Nissan Leaf 310 276 352 253 283 275 253 341 254 79 119 158 203
Nio ES6 51 140 128 170 166 196 115 52 114 224 207 191 201

B Mercedes EQC 400 16 13 18 14 27 36 48 41 65 39 36 85 190



Model’s Battery Capacity Deployment Index
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Asia Pacific Top 10 Models by Battery Capacity Deployed
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Americas Top 10 Models by Battery Capacity Deployed
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Global Battery Capacity Deployed by Cell Supplier

In July 2020: MWh Deployed by Cell Supplier in Jul-2020

* 3,247 MWh of LG Chem passenger EV battery capacity was deployed globally, an
increase of 178% over the same month the year prior.

* 2,004 MWh of CATL passenger EV battery capacity was deployed globally, an
increase of 86% over the same month the year prior.

Panasonic, 1,873

* 1,873 MWh of Panasonic passenger EV battery capacity was deployed globally, an

. . sk
increase of 4% over the same month the year prior. nnovation,

507

* 764 MWh of Samsung SDI passenger EV battery capacity was deployed globally,

an increase of 106% over the same month the year prior. T DT o1 res
5,000
S E Adamas Intelligence
> 4,000
o
& 3,000
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2
= ,000
S (P | |
_ | ™ - l. - Il-_ I-_ I--_ Ill- Il_- I.,, I.__ = _ II—- Il-_ IL_
Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20
B LG Chem 1,166 1,057 1,155 1,185 1,250 1,662 1,872 1,747 2,132 1,059 1,847 2,989 3,247
m CATL 1,078 1,382 1,290 1,436 1,733 3,215 1,120 561 1,164 1,231 1,367 1,952 2,004
Panasonic 1,802 2,029 3,581 1,444 2,465 4,624 994 1,237 3,834 925 1,117 2,786 1,873
B Samsung SDI 371 406 469 470 528 546 582 472 578 319 413 577 764
BYD 564 554 459 459 459 436 314 165 589 601 511 620 685
B SK Innovation 234 417 273 202 171 270 219 289 309 157 233 378 507
m CALB - - 118 124 174 249 78 42 87 106 115 113 255
AESC 338 296 386 286 322 308 295 376 289 97 136 185 227
Guoxuan 67 76 39 37 49 271 20 5 37 30 56 87 143

W A123 Systems 125 134 107 97 99 154 170 40 69 90 127 97 103



Cell Supplier’s Battery Capacity Deployment Index
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==@==Panasonic 100% 113% 199% 80% 137% 257% 55% 69% 213% 51% 62% 155% 104%
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Asia Pacific Top 10 Cell Suppliers by Battery Capacity Deployed
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Americas Top 10 Cell Suppliers by Battery Capacity Deployed
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M.E. and Africa Top 10 Cell Suppliers by Battery Capacity Deployed
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Global Battery Capacity Deployed by Cell Chemistry

In July 2020: MWh Deployed by Cell Chemistry in Jul-2020

* 2,481 MWh of NCM 6-Series - C6 battery capacity was deployed globally in
passenger EVs, an increase of 48% over the same month the year prior.

* 1,948 MWh of NCM 5-Series - C6 battery capacity was deployed globally in

passenger EVs, an increase of 24% over the same month the year prior. NCA Gen 3- G5,
NCM 811-C6, 1,723 1,303
NCM 6-Series - C6, 2,481

* 1,723 MWh of NCM 811 - C6 battery capacity was deployed globally in passenger
EVs, an increase of 523% over the same month the year prior. N 7-Series
- C6, 609
* 1,303 MWh of NCA Gen 3 - C6 battery capacity was deployed globally in E
passenger EVs, an increase of 14% over the same month the year prior. NCM sSeries-C6, 1928 | 6. 935
4,000 .
'5;{ 3,500 E Adamas Intelligence
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5(30 h..h-. --h—.ul- l.L_.L. .L_L-ll- -
Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20
= NCM 6-Series-C6 1,676 1,812 1,710 1,535 1,567 2,095 1,318 1,287 1,917 1,238 1,395 1,890 2,481
B NCM 5-Series-C6 1,576 1,701 1,712 1,760 1,899 3,506 1,643 1,051 1,536 1,068 1,368 1,870 1,948
® NCM 811-C6 276 436 589 623 799 1,232 490 325 1,015 881 1,382 1,768 1,723
B NCA Gen 3-C6 1,148 1,305 2,553 851 1,679 3,468 501 776 2,972 613 752 1,909 1,303
®NCM 111-C6 379 367 415 481 488 519 587 479 518 320 461 681 935
m NCM 7-Series - C6 - - - 27 76 98 734 494 335 173 282 677 609
mLFP-C6 194 230 177 179 230 430 76 35 98 175 183 310 416
NCA Gen 2 - C6 399 492 774 380 552 931 271 267 635 190 204 630 304
NCM / LMO - C6 101 97 122 132 131 139 126 114 127 65 90 167 186

H NiOH - AB5 161 147 171 149 163 143 146 126 140 77 106 163 171



Cell Chemistry’s Battery Capacity Deployment Index
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=@=NCM 6-Series-C6 100% 108% 102% 92% 94% 125% 79% 77% 114% 74% 83% 113% 148%
=@==NCM 5-Series-C6 100% 108% 109% 112% 121% 222% 104% 67% 97% 68% 87% 119% 124%

=@-=NCM 811 - C6 100% 158% 213% 226% 289% 446% 177% 117% 367% 319% 500% 640% 623%
=@=NCA Gen 3 - C6 100% 114% 222% 74% 146% 302% 44% 68% 259% 53% 65% 166% 114%
=@=—NCM 111 - C6 100% 97% 109% 127% 129% 137% 155% 126% 136% 84% 122% 179% 246%
=@==NCM 7-Series - C6 0% 0% 0% 100% 283% 366% 2736%  1840%  1249% 645% 1051%  2524%  2272%
==@==_FP - C6 100% 118% 91% 92% 119% 221% 39% 18% 50% 90% 94% 160% 214%
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NCM /LMO - C6 100% 96% 121% 131% 130% 138% 125% 113% 126% 64% 89% 165% 185%
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MWh Deployed

Asia Pacific Top 10 Cell Chemistries by Battery Capacity Deployed
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Americas Top 10 Cell Chemistries by Battery Capacity Deployed
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Europe Top 10 Cell Chemistries by Battery Capacity Deployed
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M.E. and Africa Top 10 Cell Chemistries by Battery Capacity Deployed
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Global SWA Battery Capacity by EV Type

SWA Battery Capacity (kWh) MoM Change YoY Change
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Global SWA Battery Capacity by EV Type

In July 2020: SWA Capacity (kWh) by EV Type in Jul-2020

*  The global SWA battery capacity of all EV types combined was 22.1 kWh, an
increase of 28% over the same month the year prior.

*  The global SWA battery capacity of all BEVs sold globally was 53.9 kWh, an
increase of 6% over the same month the year prior.

*  The global SWA battery capacity of all PHEVs sold globally was 13.1 kWh, an
increase of 9% over the same month the year prior.

*  The global SWA battery capacity of all HEVs sold globally was 1.3 kWh, an
increase of 5% over the same month the year prior. e
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Month-over-Month Change in SWA Battery Capacity
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All EV Types: SWA Battery Capacity by Region
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PHEVs: SWA Battery Capacity by Region
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=@ ME & Africa 11.4 11.3 11.4 11.6 11.9 11.5 11.8 16.6 12.3 11.4 11.9 11.5 11.7

HEVs: SWA Battery Capacity by Region

1.8

1.6

1.4 w ® —- ': :
po— - N
2 1.0
g 0.8
(7] 0.6

0.4

0.2 E Adamas Intelligence

0.0

Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20  Jun-20 Jul-20

=@==Asia Pacific 11 1.1 1.1 1.2 1.2 1.2 1.2 1.0 1.1 1.2 13 13 1.2
==@=Americas 1.4 1.4 14 1.4 14 1.4 14 1.4 14 1.4 14 15 1.5

Europe 13 13 13 13 13 1.2 13 1.3 13 1.3 13 1.3 1.3
=@ ME & Africa 14 14 14 14 1.5 14 1.5 1.5 1.5 1.5 1.5 1.5 1.5
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Global SWA Battery Capacity by Make

In July 2020: SWA Capacity (kWh) by Make in Jul-2020

*  The SWA battery capacity of all EVs sold globally by Nio was 77.0 kWh,
unchanged from the same month the year prior.

Renault, 49.1

*  The SWA battery capacity of all EVs sold globally by Tesla was 69.8 kWh,
unchanged from the same month the year prior.

Nio, 77.0
*  The SWA battery capacity of all EVs sold globally by GAC was 65.3 kWh, an s Hyundal
Q udi, 46. H
increase of 14% over the same month the year prior.
*  The SWA battery capacity of all EVs sold globally by Renault was 49.1 kWh, an H
increase of 16% over the same month the year prior. T,
s
— 80
=
Z oo
< 40
=
(7]
20
) Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20
W Tesla 69.8 71.4 70.3 72.4 70.7 69.7 711 69.4 67.5 68.1 65.5 70.5 69.8
BYD 35.1 37.7 34.8 37.4 41.6 41.4 41.4 50.1 47.8 45.4 45.4 43.8 46.0
Renault 421 43.2 44.0 43.2 42.0 435 53.6 52.4 52.3 51.3 52.0 50.7 49.1
® Hyundai 19.1 23.3 20.6 17.7 20.9 21.4 18.0 26.5 21.9 19.9 20.4 221 26.9
® Audi 90.2 82.2 71.3 78.4 59.7 70.7 51.4 56.4 56.3 50.4 44.3 429 46.7
m Kia 11.9 12.7 12.7 12.9 10.7 12.0 14.7 18.6 16.9 13.0 13.9 15.5 17.5
Mercedes  19.7 193 25.7 17.5 20.6 24.0 27.6 23.8 25.6 26.4 21.9 23.4 28.4
GAC 57.1 58.6 50.9 55.0 55.6 54.5 55.4 56.1 57.7 55.1 53.0 54.5 65.3
VW 30.5 321 326 29.4 26.9 26.7 25.6 30.7 27.3 25.0 27.0 28.5 26.8

M Nio 77.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0



Asia Pacific Top 10 Makes by SWA Battery Capacity

90
SWA Capacity (kWh) by Make in Jul-2020
80
Tesla, 64.1

70

60
—_ Xi Xpeng,
= 0 |aope7nng = Geely, 48.2
S
=
<
E 40

Adamas Intelligence

30

20

10

0 Xi SAIC - GM
faopeng Tesla Weima Geely Great Wall SAIC e
Xpeng Wauling
W Jul-19 77.0 47.4 57.1 75.8 51.8 24.9 35.0 33.8 19.8 24.0

HJul-20 77.0 72.7 65.3 64.1 60.8 48.2 46.0 323 31.1 18.1



SWA (kWh)

Americas Top 10 Makes by SWA Battery Capacity

100
SWA Capacity (kWh) by Make in Jul-2020
90
80
Chevrolet, 65.2
Jaguar, 90.0
70
Nissan, 37.9
60
Tesla, 73.0 Porsche, 60.3
50
40 E Adamas Intelligence
30
20
10 '
0 e
Jaguar Tesla Audi Chevrolet Porsche Nissan BMW Hyundai Kia Toyota
mJul-19 90.0 68.6 95.0 54.5 141 41.3 21.2 8.9 10.2 23

W Jul-20 90.0 73.0 70.3 65.2 60.3 37.9 18.4 17.3 14.6 19



Europe Top 10 Makes by SWA Battery Capacity

100
SWA Capacity (kWh) by Make in Jul-2020
90
80 Nissan, 48.6
Renault, 49.6
70
Hyundai, 40.5 M’f;:“
—_ 60
-é BMW,
= Porsche, 49.0 Peugeot, 34.5 16.4
<
= 50
n
40 E Adamas Intelligence
30
20
10
0
Renault Porsche Nissan Audi Hyundai Peugeot Mercedes
M Jul-19 43.5 14.1 48.6 93.8 33.3 19.7 34.7 26.4 14.9 25.8

mJul-20 49.6 49.0 48.6 42.2 40.5 34.5 28.4 26.4 24.6 16.4



M.E. and Africa Top 10 Makes by SWA Battery Capacity

100
SWA Capacity (kWh) by Make in Jul-2020
90
80
Audi, 58.1
Jaguar, 90.0
70
Porsche, 27.7
60
Kia,

:E Hyundai, 65.1 SAIC, 44.6 7.7
z
= 50
<
3
7

20 E Adamas Intelligence

30

20

10 ' .

0 J
Jaguar Hyundai Audi SAIC Porsche Mercedes Volvo
mJul-19 90.0 2.0 77.9 0.0 0.0 14.1 13.1 135 10.3 1.8

W Jul-20 90.0 65.1 58.1 47.0 44.6 27.7 21.0 16.0 10.1 7.7
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Global SWA Battery Capacity by Cell Supplier

In July 2020: SWA Capacity (kWh) by Cell Supplier in Jul-2020

*  The SWA battery capacity of all EVs deployed globally with cells from CALB was
64.5 kWh, an increase of 100% over the same month the year prior.

*  The SWA battery capacity of all EVs deployed globally with cells from AESC was
47.9 kWh, an increase of 3% over the same month the year prior.

BYD, 45.6

*  The SWA battery capacity of all EVs sold globally with cells from CATL was 123
Systems, Samsun,
47.6 kWh, an increase of 21% over the same month the year prior. 6 Chem, 346 Y2a | son 195

*  The SWA battery capacity of all EVs deployed globally with cells from BYD was

45.6 kWh, an increase of 30% over the same month the year prior. SKinnovation, 25.6 | 198
70 E
_ 60
S 50
= 40
‘;‘ 30
«w 20
Wik L L
) Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20
LG Chem 27.5 29.4 27.9 25.5 275 32.2 30.0 321 32.9 29.1 33.4 34.9 34.6
W CATL 39.2 41.8 42.2 44.6 425 453 47.1 49.8 47.2 44.1 46.0 44.2 47.6
= Panasonic 10.3 126 17.2 9.7 14.0 23.9 6.9 8.8 19.9 10.9 10.3 15.7 10.7
m Samsung SDI 23.1 23.2 21.0 19.9 19.9 19.2 20.8 23.7 22.9 20.9 21.0 20.0 19.6
mBYD 35.1 37.7 34.8 37.4 416 415 40.9 49.6 47.0 45.0 44.8 43.4 45.6
B SK Innovation  28.6 323 31.8 24.6 236 30.6 27.2 29.1 28.7 27.9 26.6 26.6 25.6
® CALB - - 49.1 49.1 49.1 49.1 49.1 49.1 49.1 49.1 49.1 49.8 64.5
AESC 46.5 48.5 46.2 473 46.8 47.7 47.2 48.3 46.5 46.8 47.4 47.1 47.9
B Guoxuan 24.9 23.2 26.4 273 35.2 218 37.4 34.8 27.4 46.8 37.9 296 15.8

W A123 Systems 234 27.6 22.9 23.1 25.7 25.2 28.4 26.5 25.9 20.8 22.9 19.8 22.4
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Asia Pacific Top 10 Cell Suppliers by SWA Battery Capacity

SWA Capacity (kWh) by Cell Supplier in Jul-2020

CALB, 64.5

b Guo...
. 15.8
b Jiangsu P
Farasis Energy, 57.3 . Tafel, 33.2
‘ I Adamas Intelligence

CALB Farasis Energy CATL LG Chem Jiangsu Tafel A123 Systems Guoxuan Samsung SDI Panasonic
0.0 0.0 39.2 35.0 16.0 31.9 23.1 24.9 16.7 33
64.5 57.3 48.3 45.6 35.6 33.2 220 15.8 14.5 23



Americas Top 10 Cell Suppliers by SWA Battery Capacity

SWA Capacity (kWh) by Cell Supplier in Jul-2020

BYD, 42.6
AESC, 50.5
CATL, 34.7
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Jul-19
MW Jul-20

AESC Guoxuan CATL
49.7 42.0 50.5 39.0 0.0
50.5 44.2 42.6 42.4 34.7

Panasonic,
26.6

Guoxuan, 44.2 LG Chem, 33.0

Adamas Intelligence

LG Chem Panasonic  SK Innovation Samsung SDI GS Yuasa
25.5 23.6 20.1 24.2 4.8
33.0 26.6 21.8 18.6 2.2
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A123 Systems, 56.0
Samsung SDI,
20.5
SK
Innovati...
LG Chem, 34.4 25.8
I E Adamas Intelligence

A123 Systems

56.0
56.0

Europe Top 10 Cell Suppliers by SWA Battery Capacity

AESC

48.6
48.6

CATL

22.7
45.1

BAK

0.0
39.0

SWA Capacity (kWh) by Cell Supplier in Jul-2020

Clarios /
LG Chem SK Innovation Samsung SDI GS Yuasa Panasonic Johnson
Controls
36.5 25.8 26.5 11.6 9.5 0.2
34.4 25.8 20.5 8.7 3.8 0.2



M.E. and Africa Top 10 Cell Suppliers by SWA Battery Capacity

50
SWA Capacity (kWh) by Cell Supplier in Jul-2020
45
40
A123 Systems, 47.5
35
30
Samsung Panaso...

:E CATL, 43.8 SDI, 16.0 14.0 ..
Z
= 25
<
=
)

20 E Adamas Intelligence

15

10

5
0
A123 Systems CATL LG Chem AESC Samsung SDI Panasonic GS Yuasa SK Innovation
mJul-19 0.0 0.0 10.3 0.0 13.2 2.1 13.8 12.0 0.0 0.0

m Jul-20 47.5 43.8 42.0 395 16.0 14.0 13.8 11.0 0.0 0.0
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Global SWA Battery Capacity by Cell Chemistry

In July 2020: SWA Capacity (kWh) by Cell Chem in Jul-2020

*  The SWA battery capacity of all EVs deployed with NCA Gen 2 - C6 cell chemistry
was 98.1 kWh, an increase of 7% over the same month the year prior.

*  The SWA battery capacity of all EVs deployed with NCA Gen 3 - C6 cell chemistry
was 68.9 kWh, an increase of 7% over the same month the year prior.

NCM 6-Series - C6,
NCM 811 - C6, 63.1 60.5

NCA Gen 2 - C6, 98.1

*  The SWA battery capacity of all EVs deployed with NCM 811 - C6 cell chemistry
was 63.1 kWh, an increase of 12% over July 2019.

NCM 5-Series -

*  The SWA battery capacity of all EVs deployed with NCM 6-Series - C6 cell C5, 418
chemistry was 60.5 kWh, an increase of 10% over July 20109. N sen

NCA Gen 3 - C6, 68.9 C6, 56.3

NCM 111 - C6,... |

120
100
80

il

SWA (kWh)

Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20

B NCM 6-Series - C6 55.2 52.5 55.2 55.7 56.2 57.5 57.5 59.6 57.2 56.0 57.6 58.9 60.5
B NCM 5-Series - C6 37.3 39.0 38.9 39.9 38.1 39.9 41.3 46.9 43.4 39.7 40.2 40.0 41.8
NCM 811 -C6 56.2 61.1 54.5 57.2 57.9 59.1 56.7 57.0 56.5 56.9 58.4 61.7 63.1

B NCA Gen 3-C6 64.5 64.5 64.5 64.5 64.5 64.5 63.2 65.6 65.6 66.5 66.3 67.3 68.9
ENCM 111-C6 14.4 14.8 15.0 15.4 15.3 14.1 13.6 14.0 13.9 13.3 13.7 13.7 13.7
B NCM 7-Series - C6 - - - 66.0 66.0 66.0 57.5 57.6 57.5 58.2 57.2 56.1 56.3
W LFP-C6 22.9 22.0 22.1 22.5 24.0 21.4 19.3 18.8 21.6 213 22.1 24.3 22.9
B NCAGen2-C6 91.7 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 98.1 98.2 99.5 98.1
NCM /LMO - C6 3.0 3.4 3.5 3.6 3.7 3.9 3.7 3.8 3.2 2.7 3.0 3.8 3.9
B NiOH - AB5 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.5 15



Asia Pacific Top 10 Cell Chemistries by SWA Battery Capacity

100
SWA Capacity (kWh) by Cell Chem in Jul-2020
%0
80
NCA Gen 2 - C6, 80.9 NCM 6-Series -
70 NCM 811 - C6, 63.1 €6,55.3
NCM
60 111-
LFP - C6, C6,
:E NCM 5-Series - C6, 23.2 12.7
; NCAGen3-C6,73.4 39.3 —
=< 50
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40 E Adamas Intelligence
30
20
10 .
0 ] | —
NeA gg" 2- | Nca gg” 3" NeMs11-Co NCM_GC'Ze”eS NCM_SC'Ze”eS LFP-C6  NCM111-C6 "M éGLMO " NiOH-ABS  LMO-C6
®Jul-19 91.7 64.5 56.2 473 35.8 22.7 121 2.1 13 1.1

HJul-20 80.9 73.4 63.1 55.3 393 23.2 12.7 1.7 1.5 1.0



Americas Top 10 Cell Chemistries by SWA Battery Capacity
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z
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NCA Gen2- NCM 6-Series NCA Gen3- NCM 7-Series NCM 5-Series LMO / NCM -
c6 -C6 c6 -C6 -C6 c6
mJul-19 91.6 67.6 64.5 0.0 50.3 11.9

HJul-20 100.0 75.0 69.0 65.9 47.0 11.7

SWA Capacity (kWh) by Cell Chem in Jul-2020

NCA Gen 2 - C6, 100.0

LMO / NCM
-C6,11.7

NCM
NCM 6-Series - C6, 75.0 NCM 5-Series - C6, 47.0 111... I
E Adamas Intelligence

NCM 111 - C6 NCM (/:éMO_ NiOH - AB5 LMO - C6
12.9 3.0 1.6 1.3
8.2 2.7 1.6 1.3



SWA (kWh)

120

100

80

60

4

o

2

o

o

M Jul-19
HJul-20

Europe Top 10 Cell Chemistries by SWA Battery Capacity

SWA Capacity (kWh) by Cell Chem in Jul-2020

NCM 6-Series - C6,

NCA Gen 2 - C6, 100.0

NCM 5-Series - C6,
NCA Gen 3 - C6, 64.5 46.4

I I I | E Adamas lnteuigence

NCAGen2- NCAGen3- NCM 6-Series NCM 7-Series  NCM 5-Series LMO/NCM- NCM /LMO - .
6 6 -c6 -6 -6 NCM 111 -C6 6 6 NiOH - AB5 LMO - Cé
91.7 64.5 58.9 0.0 43.8 18.0 13.8 4.5 13 1.0
100.0 64.5 61.8 55.0 46.4 14.9 13.0 6.6 13 1.0
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M.E. and Africa Top 10 Cell Chemistries by SWA Battery Capacity

SWA Capacity (kWh) by Cell Chem in Jul-2020

NCM 6-Series - C6, 69.5 NCM 7-Serles - C6,

56.7
NCM 5-Series - C6,
NCA Gen 3 - C6, 64.5 423
I E Adamas Intelligence

NCM 6-Series NCA Gen 3- NCM 7-Series NCM 5-Series LMO / NCM - NCM / LMO - .
-C6 . -C6 LFP - C6 _c6 6 NCM 111-C6 6 NiOH - AB5
85.7 64.5 0.0 0.0 37.0 13.8 12.1 2.1 1.6 0.0

69.5 64.5 56.7 56.0 42.3 13.8 113 8.7 1.4 0.0



Terminology & Abbreviations

Term or
Abbreviation

BEV

PHEV

HEV

LCE

LFP

LMO

LMO / LNO

LMO / NCM

Definition

Battery electric vehicles are powered solely by electricity from an
onboard battery. Most BEVs have a driving range of 150 km to 300 km,
while some luxury models have ranges up to 500 km. BEVs are
propelled by one or more electric motors that convert energy stored in
the battery into motion.

Plug-in hybrid electric vehicles on the other hand are powered by
electricity from an onboard battery, and when the battery is depleted,
switch to an internal combustion engine powered by gasoline or diesel.
While PHEVs typically contain much smaller batteries than BEVs, they
use electric motors of similar size — a noteworthy fact in the context of
rare earth demand for electric vehicles.

Hybrid electric vehicles, like their plug-in hybrid counterparts, combine
an internal combustion engine system with an electric propulsion
system but generally cannot be propelled by electricity alone. In a
typical HEV, the internal combustion engine and electric motor
transmit power simultaneously thereby improving fuel efficiency.

There are numerous lithium compounds used in batteries, so it is
common to refer to the lithium content in terms of lithium carbonate
equivalent (“LCE”).

Cathode type; lithium-iron-phosphate (“LFP”) with chemical formula
LiFePO,.

Cathode type; lithium-manganese-oxide (“LMOQ”) with chemical
formula LiMn,0,.

Cathode type; blend of 75% lithium-manganese-oxide (“LMO”) with
chemical formula LiMn,0, and 25% lithium-nickel-oxide (“LNO”) with
chemical formula LiNiO,.

Cathode type; blend of 75% lithium-manganese-oxide (“LMO”) with
chemical formula LiMn,0, and 25% lithium-nickel-cobalt-manganese
(“NCM”) with chemical formula Li[Nij 33C04 33Mng 33]O,.

E Adamas Intelligence

Term or
Abbreviation

NCA 1% Gen

NCA 2" Gen

NCA 3" Gen

NCM 111

NCM 5-Series

NCM 6-Series

NCM 7-Series

NCM 811

NCM / LMO

NiOH

LTO

cé

AB5

Definition

Cathode type; lithium-nickel-cobalt-alumina (“NCA”); high-cobalt

Cathode type; lithium-nickel-cobalt-alumina (“NCA”); medium-cobalt

Cathode type; lithium-nickel-cobalt-alumina (“NCA”); low-cobalt

Cathode type; lithium-nickel-cobalt-manganese (“NCM”) with chemical
formula Li[Nij 33C04 33Mn; 33]0,.

Cathode sub-group; lithium-nickel-cobalt-manganese (“NCM”) with 5
parts nickel to 5 parts cobalt + manganese

Cathode sub-group; lithium-nickel-cobalt-manganese (“NCM”) with 6
parts nickel to 4 parts cobalt + manganese

Cathode sub-group; lithium-nickel-cobalt-manganese (“NCM”) with 7
parts nickel to 3 parts cobalt + manganese

Cathode type; lithium-nickel-cobalt-manganese (“NCM”) with chemical
formula Li[Niy goCoq 10MNg 10]0,.

Cathode type; blend of 75% lithium-nickel-cobalt-manganese (“NCM”)
with chemical formula Li[Nig 33C04 33Mng 33510, and 25% lithium-
manganese-oxide (“LMO”) with chemical formula LiMn,0,.

Cathode type; nickel hydroxide (“NiOH”) with chemical formula NiOH;
used in NiMH batteries for HEVs.

Anode type; lithium-titanium-oxide (“LTO”) with chemical formula
Li,Tis0;,-

Anode type; graphite (“C6”) with chemical formula Cg.

Anode type; AB5 alloy (“AB5”) in which A= Lag 5oCeq 35Ndg 1,Prg o3 and
B5 = Ni3 55C0q 75MnNg 40Al 30; used in NiMH batteries for HEVs.
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