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+ Sony introduced the world's first commercial lithium-ion battery in 1991. Since
then, Sony has focused on continually improving this technology to deliver

rechargeable batteries with superior properties such as improved energy

efficiency and increased energy density.

SONY.

* The lithium-ion battery is smaller than a conventional nickel-metal hydride
battery yet has higher capacity. In addition, it delivers efficient energy use with
less energy loss as it can be charged with high electrical conversion efficiency. POLLY'rTA?QJg‘A?TNERY
In 2009, Sony also commercialized its proprietary olivine-type lithium-ion

battery.

* Sony
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Cylind

Pouch type rical type

(Bil $) 2011 2012 2013 2014 2015 2016 2017 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR('15~'25)

ESS 0.1 0.1 0.2 0.3 0.3 0.4 0.7 0.9 1.2 16 2.1 2.8 3.7 5.0 6.8 354%
XEV 0.7 14 2.2 34 6.3 8.1 94 12.6 19.6 31.7 41.2 58.1 70.8 83.8 979 316%
IT 10.8 111 10.7 9.7 10.0 84 8.6 8.8 8.6 95 10.2 11.2 12.0 133 143 3.6%

Total 11.6 12.6 13.1 13.5 16.6 16.9 18.7 22.3 29.3 42.8 53.5 72.0 86.5 102.1 1190 21.8%

W 71

(Bil $) 2011 2012 2013 2014 2015 2016 2017 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR('15~'25)

ESS 0.3 0.3 0.5 0.5 0.6 0.9 11 16 2.3 3.1 3.9 49 6.2 7.9 99 32.0%

XEV 15 2.8 43 6.6 8.8 11.5 13.5 18.5 29.1 47.2 61.6 86.8 105.9 125.5 1468 33.2%

IT 15.0 15.7 15.2 13.5 13.8 11.6 11.7 119 11.5 12.6 133 14.5 153 16.6 182 25%

Total 16.9 18.9 20.0 20.5 23.2 24.0 26.3 32.0 42.8 62.9 789 106.2 1274 1500 1748 22.9%
X ™ A J|1F (Source : SNE Research)

www.SNEresearch.com Think Energy and Environment! 10/142



SN@)Research
1.4 2| SO0| AKX St
HE & AT FE A|E:

- SNEZ|MX|OM & 2[SO0IAHEA| 2 ez 25 A AME A|gE ot7| #2f 22 22 B4 Q[T

- O|XHAX| =& HH|, SHH™7| S 7|Et= 7| A EAISHK| LUK T FHH| A|ZS ZosIH 20| B0 2 27 2 AYS o|FE = UL
Cathode Material Cathode Precursor |Raw Materials
4F — 14X 2X - 7X 2X - 6=
Cathode ] ..
'16 $5B ‘20 $13B Conductive additive
5x — 15X [Binder
AL Foil 0.2xX — 05X
Anode Material Raw Materials
2X - 6X 2X - 6
' ci"' 4 Key Materials Anode Conductive additive
16 $17B — "20 $43B|. ¢ ¢105 20 $278 | ‘16 $2B '20 $6B
(Material 65% 12X — 30X 2x - Tx Binder
+ manufacturing 35%) - - Cu Foil 07X — 21X
20x —» 50 Separator Separator
. 162$2F2_B_)25025$SB Coating
P Electrolyte  [Salts 0.6 — 2%
= @ '16 $1B ‘20 $3B |Solvents
y T 1= - 3% Additives
' “ Pouch 0.7 - 21X
m Other Parts Other Parts |, 05X — 1.5X
™ '16 $1B '20 $3B | ‘16 $1B '20 $3B
1X - 3 1X —» 3X Lead Tab

(Source : SNE Research)

www.SNEresearch.com

Think Energy and Environment!

11/142




SN@)Research
1.5 2| §O|X}HX =M (228)

- O| X} X £+Ho| 47F : 2| FO0IXHX[2| Application ZHCH

- "HI1XH0 E017t= HHE1EI 8 2 34 37t

Mo 8Y F27t A S7HE HOR HO|0f (ADEE B{E{2|17 CHB| H7|H{ 2= OF 80002 822 XX,
E HiEE| AIYe 122 32 goiAA 2 Holth o2 FUX o2 AW [WI|N HEHE| ATS

| &HE

- 20154 O|= 0= SOy
7KL HYE{2| A|RHO| MK ADE

MEBHOF st 0|2

0|7| & S}LC}.

SmartPhone

Power Tool

E-bike

HEV

PHEV

BEV

E- BUS

Product

nEwe

[§

=
=
L
=
Ny

o ven
140

"l

D

L2

ngaﬁ‘;‘:tafe (420201123%1()’:;% oW (32{/5*%éggs4vmh 1.1 kWh 11.7 kWh 33.0 kWh 80 kWh

C?{Za;icci)ty 1 10 50 100 1,200 3,300 8,000
1,320,000,000 ea | 63,600,000 ea | 2500000 ea | 1690000 ea | 220,000 ea 320,000 ea 120,000 ea

2015 Sales 132 GWh 64 GWh 23 GWh 20 GWh 25 GWh 10.8 GWh 93 GWh
1,200,000,000 ea | 153,000,000 ea | 11,500,000 ea | 2220000 ea | 1600000 ea | 3800,000 ea | 380000 ea

2020F Sales 12.0 GWh 17.0 GWh 12.8 GWh 3.8 GWh 22.0 GWh 182.0 GWh 31.7 GWh

2| EO0|X}™ X| Application

AME 12 Hu (8FE

(Source : SNE Research)

www.SNEresearch.com

Think Energy and Environment!

12/142



1.5 2| S O| X X| L+

- LIB A &S DHIQYE,

2N (22Y)

IT HiE{2] S| AZOAM xEV HHE{Z] A|E SH2 2 He}

- 20114 70% XtX|SHE IT A]%E0| 2015 50% , 2016 40%, 20174 34% 7} X| S}t
- 20119 6% X}X|SHE xEV A|ZHO] 2015 38% , 2016 48%, 20174 50% MtX| &7}

20114
LIBA|E :116Y &

34%

20134

1312 =

31%

Z2HfgE: 399 =

PHYE : 419 &

L EPC: 279 F

Tablet PC: 129 &

Power Tool: 59 =
Others : 239 =

6%
XEV: 79 &

ESS 19 £

L EPC: 219 F
Tablet PC: 259 =
Power Tool: 6% =

Others : 199 =
17%
XEV : 229 £

ESS - 29 £

20154

166H =

29%

DHYE ;489 &
L EPC: 169 F
Tablet PC : 119 &
Power Tool: 8% =

Others : 269 =
38%

20164

169 =

24%

BHgE: 419 £
L EPC: 109 F
Tablet PC : 89 =
Power Tool: 99 =

Others : 319 =
48%

SN@ Research

20174

1872 =

20%

ZafYE: 379 £

LEPC: 109 &

Tablet PC : 7% &

Power Tool: 109 £

Others : 429 =
50%

XEV : 639 £

XEV:81% £

XEV : 949 £

ESS : 39 £

ESS - 49 £

ESS: 79 £

(Source : SNE Research)

www.SNEresearch.com

Think Energy and Environment!

13/142



1.5 2| S 0| X}HX|

- 2| FOIXHX| Z7HE/YME AE

- 2017 AH 7|&

MWh

6000

5000

4000

3000

2000

1000

Pl

8S8DI

oh= 25%, E& 20%, &= 46%, 7|Et 9% = HRE

= oS 3/=0| tHFE AX|otn YAS BER

Total LIB M/S Trend

I
@ LG Chem SK’P'OMOW

o
HT

=

o[x RACE.

Top>5
)
ATL
—8— | GC
——SDI

Panasonic

ZHIE.

46%

SN@) Research

| |
oy e

~

4

[ ]
rot

H

rie

A

\—BYD }

——Lishen
=—>—Murata
——Coslight
—8—BAK

= Optimum
—&—Farasis

—+— AESC
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1 ATL(CATL) 49%| 10.6% 13.0%| 15.7%
2 LGC 155%| 12.6%| 114% 13.9%
3 SDI 18.2%| 17.3% 14.1% 13.8%
4 Panasonic 124%| 12.8% 14.6%| 11.6%
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= 383 A129] 404 m2| a8 A3S  3m0| A25| T4 3810 uuj: 199 1074
3 225 el 278 23| 301 84| 2% A4z |3 289 47T 73 A39
22A~2016E 0)AEHE 2= SLHE AR, 2E = E ofet i

ofula) = 143 &ZT 5 186 26 285 535 286 a2 26 s1T2 HSHI 45 4109
ES | 2410 a100| 2382 azo| 238 1| 22w A6s| 2467 105 z:l[ &4 165

B
T
T

2 AE 2ro| =g ZIPE 0|AF R SEHE AR, i HE

( Source : ZtA|H)

www.SNEresearch.com Think Energy and Environment! 16/142



SN@) Research

Contents



SN@)Research
21 22HLIB S| A|Z MY (23

[] 20254 1,554 GWh F 522 20H[ A%t 0f| A} : XEVE O|AFHKX| A|% CHE Z7}

-AYIT A

HE MOl SItM 0]01Z Z0|H, xEV & HiE 2| Al §2 2016 S XILIBEM SEHO SIHME 22 A= of¢=2 QUct

ro

Figure 2% LIB A|F HY (8F) 95
GWh Global LIB A| % Mt (22

1,600.0
1,400.0
12000 20 e

10000 e W ESS
W XEV
T

800.0

-
-
-
-
-
-
-
-
-
-

600.0
400.0

Ptd
-
-
-
-
-
-
-
- -
- -
-
-

-
-
- -
- -

200 O i - "
B - e —

1 - =

| O €77

Q0

0L. :
2011 2012 2013 2014 2015 2016 2017 2018F  2019F  2020F  2021F  2022F  2023F  2024F  2025F

2011 | 2012 | 2013 | 2014 | 2015 || 2016 | 2017 | 2018F | 2019F | 2021F | 2022F | 2023F | 2024F || 2025F [|cacreis-2s)
xygnzy| ESS 03 o4 o 13 16 25 a8 71| 114 231 326 457 eadl| o0d| 492%
fec el xEV 18 37 67 19 269 439  e37] 1012 1761 4293 6609 8505 1,0376| 12428 467%
oevng—~| T 347 384 401  a11] 48] 479  ss1| e3s|  709] sz 1039 1263 1501 1833 2210] 164%

Total 368 425 474 543] 770| 943 1237 1717| 2580| 408.3| 5563 8198 10463 1,284.8| 1,5539| 35.0%

(Source : SNE Research)
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O A%} Scljgo| 22kH| Turn Over = 20164 24

- xEV 81 ESS 82 SLHY HIE 222 FO{A 2CHH 20164 ~2017H Zof| SCHE BIE 27 & HiE2[el H|&S HOold Aoz MT &lCh.

o =

Figure 22 LIB A TY H|E (8FH|)

% =2 LIB A|EHY H|E (8FE)

100.00%
90.00%
80.00%
70.00% Turn Point
60.00% P
50.00% —_—ry
40.00%
30.00%
20.00%
10.00%
0.00%

2011 2012 2013 2014 2015 2016 2017  2018F 2019F 2020F 2021F 2022F 2023F  2024F  2025F

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR(15~'25)
IT 944% 904% 846%  758% 629% 50.8% 446% 37.0% 27.5% 213% 187% 154% 143% 143% 142% -13.9%
XEV+ESS 56%  9.6%  154% 242% 37.1%  492% 554% 63.0% 725% 787% 813% 846% 857% 857% 858%  89%

(Source : SNE Research)
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21 2EHLIB FEY| AR HY (2)

0

[0 2025 1,190 = 22 7.2 Hi F% 0 : xEVE O|XtHX| A|Ee| T = St of &
2 of

-Cel7tA 7|ZEL2 1T & 2 HiHIl = 28 28 RAIE A2 AR, xEV & HiEZ|= 2 F2| S7HME O

Figure 22 LIB Al HY (3%)

B US$ Global LIB A| & Mgt (Cell7}Z 7|F)

120.0
100.0

80.0
W ESS

W xEV
mIT

60.0

40.0

20.0

2011 2012 2013 2014 2015 2016 2017 2018F  2019F  2020F  2021F  2022F  2023F  2024F  2025F

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018F | 2019F [2020F | 2021F | 2022F | 2023F | 2024 [ 2025F Jcacreis-25)
ESS 0 o1 o2 o3 o3 o4 o7 o9 14 14 21 28 37 sd  ef 354%
XEV 07 14 24 34 63 81 94 124 194 311 4124 s8] 708 838 o979 316%
i 108 111 107 97 100 84 8d 8d sd of 10d 11d 124 133 143 3e%
Total 11§ 126 131 135 166] 169 187 223 204 424 535 720 86 1021 1100 218%
e— e——
X )g_l 7|.7_:|| 7|_7I'_<_ (Source : SNE Research)
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21 =229 LIB 7| A 1Y (3Y)

[]2025'4 1,7489) & F22 7.5 t M 04 : xEVE O|XtHX| A|K| CHE S7} o &

- Pack7tH J|ZORIT 8 48 HiE2ls YW FRE QKT 2UOZ HOX|H, xEV 8 HiE2ls 2 Zo| Z7IME 0]0jZ o= ojZEt

—

Figure 22 LIB A| & M3 (2H) 95

B US$ Global LIB A& M (Pack7}4 7|&F)

200.0

150.0
M ESS
100.0 W xEV
mIT

50.0

00

2011 2012 2013 2014 _2015 _ 2016 2017 _ 2018F _ 2019F _ 2020F  2021F _ 2022F _ 2023F _ 2024F _ 2025F

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |cacreis-2s)
ESS 03 03 o3 o5 oe o9 11 1§ 2 31 39 49 62 794 od 320%
XEV 15 28 43 66 sg 119 135 185 200 47] 616 86§ 1059 1259 1468 332%
T 150 157 152 13§ 138 11 117 119 11§ 124 133 145 153 16 18 25%
Total 169 189 209 205 232 249 263 320 424 629 789 1062 1274 1500 1748 22.9%

X ™ A J|1F (Source : SNE Research)
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% SEY LIB A|ZFHY HE (SAUE : ® 714 7|F)
100.00%
90.00%
80.00%
70.00% TUI"I‘I Point
60.00%
50.00% —_—1ry
40.00% : — 3
30.00% :
20.00% :
10.00% I
|

0.00% i

2011 2012 2013 2014 2015 2016 2017  2018F 2019F 2020F 2021F 2022F 2023F  2024F  2025F

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR(15~'25)
IT 89.1% 834% 75.8%  65.6% 59.5% 483% 442% 37.2% 267% 20.1% 169% 13.7% 12.0% 111% 104% -16.0%
XEV+ESS 109%  16.6% 242%  344%  405% 51.7% 55.8% 62.8% 73.3% 79.9% 83.1% 863% 88.0% 889% 896%  83%

X B 712 7|E

(Source : SNE Research)
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2.2 2 LIB A& (B H)

[0 A8 LIB A|AH (22F) : 20159 55GWh 0|A] 20254 506GWh 2 9.2H A %tst Ho 2 Mat
- 2025 ZA0f|= xEV (285.0GWh), E-Bike (62.9GWh), Power/Garden Tool (54.1GWh), Mobile Phone (39.1GWh) =92 H 27} H& AOZ 0= E=IC}.
Figure 22 4 Y LIB A% MY (8)

GWh F2E LY LB AF MY (8F)
506GWh

600.0
B Others

-
==
-

500.0

______ B XEV
W00 e W E-Bike
92HH __________ Power Tool
300 e B Power Bank
___________ B Wearable
2000 55GWh I Tablet PC
. I B Mobile Phone
— _— | _ - |

-
—
-
-
-
-
. —
-
—
— — —

B Note PC

0.0
2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)

Note PC 9.2 9.1 8.5 6.0 8.1 6.1 6.3 6.1 6.0 6.7 6.7 6.1 6.0 54 5.3 -4.1%
Mobile Phone| 12.1 13.7 145 16.6 21.2 210 211 26.7 26.5 29.8 30.2 32.8 33.6 37.2 39.1 6.3%
Tablet PC 3.6 5.8 8.3 6.6 44 3.9 3.6 2.6 2.6 2.6 2.8 27 27 2.6 2.5 -5.4%
Wearable 0.1 0.1 0.2 0.2 04 0.5 0.6 0.9 11 13 2.1 2.5 44 5.2 7.8 35.1%
Power Bank 0.0 0.1 0.8 2.2 2.8 34 5.3 6.7 8.3 114 14.6 17.9 214 25.0 28.5 25.9%
Power Tool 22 2.6 2.9 4.0 5.9 6.9 8.6 94 12.8 17.0 225 28.7 36.3 45.6 541 24.8%
E-Bike 0.8 0.9 0.9 1.2 2.3 2.8 4.3 5.8 8.1 12.8 18.1 27.5 36.6 50.9 62.9 39.2%

EV 0.1 0.3 21 35 6.3 115 16.6 240 33.2 44.9 86.1 120.1 170.5 2253 285.0 46.4%
Others 6.7 6.2 4.0 4.2 3.5 3.2 5.3 5.2 5.5 6.6 7.0 8.2 9.1 11.3 20.9 19.6%
Total (xEV H|2]) 34.7 384 40.1 41.1 48.5 47.9 55.1 63.5 70.9 88.1 1039 | 126.3 | 150.1 | 183.2 | 221.0 16.4%
Total (xEV Z&) 34.7 38.7 42.2 44.6 54.8 59.4 71.6 874 104.1 | 133.0 | 190.0 | 246.4 | 320.6 | 408.5 | 506.0 24.9%

Source : SNE Research
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2.2 2 LIB A& (B H)

0 A% LIB A|EF (4 2) : 201544 1092 S0f|A| 20254 3012 22 2.8H AMxrsr Mot
=]

- 2025 Ao|= xEV (1572 &), E-Bike (38 &), Mobile Phone (342 &), Power/Garden Tool (302! &) =92 27} AE ASE = =ICt
Figure 2 A% LIB AR MO (ZoH)
B US$ ZE2YH 2 LB AT MY (Y : 2 7HF 7|§)
35

B Others

_____ >
0 e mXEV
_______ X
e 284 |
__________ B E-Bike
7 — Power Tool
____________ B Power Bank

e

_______ B Wearable
10 - . . Tablet PC

. = = B N N

m s = o= m = N
> - B — B Mobile Phone
0 I I l l I . . . . . . . . . . m Note PC

2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)
Note PC 2.7 2.5 2.1 1.3 1.6 1.0 1.0 0.8 0.7 0.7 0.7 0.6 0.5 04 04 -13.1%
Mobile Phone 3.9 4.2 4.1 43 4.8 4.1 3.7 4.2 3.8 3.9 3.7 3.7 34 34 34 -3.5%
Tablet PC 1.2 19 2.5 1.8 1.1 0.8 0.7 04 04 0.3 04 0.3 0.3 0.2 0.2 -14.4%
Wearable 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.3 0.5 0.5 0.7 224%
Power Bank 0.2 0.0 0.2 04 0.5 0.5 0.7 0.8 0.9 1.1 1.3 1.5 1.7 1.8 1.9 14.0%
Power Tool 0.6 0.6 0.6 0.7 0.9 0.9 1.0 1.0 1.2 14 1.7 2.0 24 2.7 3.0 13.1%
E-Bike 0.2 0.2 0.2 0.2 04 04 0.5 0.7 0.8 1.1 1.5 2.1 2.6 34 3.8 26.2%
EV 0.0 0.1 04 0.6 0.9 15 19 2.5 3.0 3.6 6.5 8.4 111 135 15.7 32.6%
Others 1.9 1.7 1.0 0.9 0.7 0.5 0.8 0.7 0.6 0.7 0.6 0.7 0.7 0.8 1.0 4.3%
Total (XEV X2]) 10.8 11.1 10.7 9.7 10.0 8.4 8.5 8.8 8.6 9.5 10.2 11.2 12.0 13.3 14.3 3.7%
Total (xEV Z3}) 10.8 11.2 11.1 10.3 10.9 9.9 10.5 11.3 11.6 13.1 16.6 19.6 23.1 26.8 30.1 10.7%
X Ml JtA J1%= Source : SNE Research
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2.2 2 LIB A& (B H)

O A% LIB A|Z&F (2 2oH) : 20154 151 S0{|A{ 20251 367 E 2 2.4H] A Atst xXat
- 2025 ZAof|l= xEV (185 &), E-Bike (472 &), Mobile Phone (44 &), Power/Garden Tool (354 ) =9 &

Figure 229 4 ¥ LIB AT MY (SH)

B US$ 22 AH LB NF MY (3Y : I 7HF 7|5)
40 .
5 B Others
_________ W XEV
30 248 -
__________ W E-Bike
S Power Tool
20 e B Power Bank
15 N [ ] [ - -—— . l l B Wearable
10 == == = = m N Tablet PC
| ] -
: - I N N O B O I
BB R R B EENNEE -
0
2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR(15~'25)
Note PC 3.9 35 3.0 19 2.2 14 13 11 1.0 1.0 0.9 0.7 0.7 0.5 0.5 -13.9%
Mobile Phone| 5.6 5.9 5.8 5.9 6.6 5.7 5.1 5.7 5.1 5.3 49 49 4.5 4.5 44 -4.1%
Tablet PC 1.7 2.6 35 25 15 11 0.9 0.6 0.5 0.5 0.5 04 04 0.3 0.3 -14.8%
Wearable 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 04 0.6 0.6 0.9 21.7%
Power Bank 0.0 0.0 0.3 0.6 0.7 0.7 1.0 11 15 15 17 19 21 2.2 2.3 12.7%
Power Tool 0.8 0.8 0.8 1.0 12 12 14 14 1.8 1.8 2.2 25 29 33 3.5 11.3%
E-Bike 0.3 0.3 0.3 0.3 0.5 0.6 0.7 0.9 15 15 2.0 2.7 33 4.2 47 24.5%
EV 0.0 0.1 0.6 0.8 13 21 2.7 35 47 47 8.3 10.6 13.7 16.3 18.5 30.5%
Others 2.7 24 14 13 0.9 0.7 11 1.0 0.8 0.9 0.8 0.9 0.9 1.0 1.6 5.5%
Total (xEV X|2]) 15.0 15.7 15.2 13.5 13.8 11.6 11.7 11.9 11.5 12.6 13.3 14.5 15.3 16.6 18.2 2.8%
Total xev 8 | 15.1 15.9 15.8 14.3 15.1 13.7 14.3 154 154 17.3 21.6 25.1 29.0 32.9 36.7 9.3%

X OH 1A 7)== Source : SNE Research
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2.3 S LIB A& . HI|X} (EFRE)
[0 20251 0)| MMA|XIZFe| 21%7F M 7| X7} & Z4. ( 19% share of PHEV+BEV )

22 MR AT WY (EHYE)

3 Drive
25,000,000 >
- Cost : L
ond Drive $100/kWh e
20,000,000 - Distance : e
- Cost : Over 400 miles L = e-Truck
1st Drive $150/kWh - New Challenger.:-~"
15,000,000 Dictanc Battery Cost Google, Apple;'e W e-BUS
- Di :
Over 200 miles | *o0K < T = BEV
10,000,000 = Incentived ® PHEV
Regulation
m HEV
5,000,000
0 (9%1 EH)
Type 2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)
HEV 920,777 1,569,849| 1,684,761| 1,777,312 1,688,527 | 1,868,190 | 2,236,168 2,224,859 2224954 2,221,749 2185028 2138610 2085032 2025229 1,961,326 1.5%
PHEV 13,257 57,483 93,276 125,881 215508| 280,372 3887121 671,843 1,108,190, 1565854 1,960,184 2375601 2,710,697 3,145431 3,449,450 32.0%
BEV 40,566 77,517 124,291 198,238 323,858 | 481,169 790,838 1,322,312 2,337,972 3,793,169 5284,985 7,098,610 9,154,343 11,297,017 13,251,807 44.9%
e-BUS 1,382 1,945 3,970 27,879 112926| 135,773 105,608 127,358 195,031 229,641 255,755 281,883 309,567 339,488 382,771 13.0%
e-Truck 0 1,106 1,850 7,950 58,540 75,158 173,242 174,444 251,979 683942 1,112,359 1,580,226 1,983,178 2,413,881 3,088,350 48.7%
Total 975,982 1,707,900 1,908,148 2,137,260 2,399,359 | 2,840,662 | 3,694,598 4,520,816/ 6,118,126/ 8,494,355/ 10,798,311 13,474,930 16,242,817 19,221,046 22,133,70 24.9%
u-HEV 154,213 243,493 338,485 439,184 | 3,421,408| 4,684,383| 6,169,044 7,947,084| 10,101,746| 12,296,626| 14,708,207| 17,293,592| 19,934,741| 22,584,427| 25,059,049 22.0%
(H&) 0.2% 0.3% 0.4% 0.5% 3.8% 5.1% 6.6% 8.4% 10.5% 12.6% 14.8% 17.1% 19.4% 21.6% 23.5%
Total Car | 78,197,600 82,166,385| 85,642,108| 87,920,148 90,691,927| 91,874,005| 93,292,603| 94,762,412| 96,300,159 97,894,607| 99,541,926|101,239,050|102,983,582|104,774,216/106,519,174 1.6%
XEVH| & 1.2% 21% 22% 2.4% 2.6% 31% 4.0% 4.8% 6.4% 87% 10.8% 13.3% 15.8% 18.3% 20.8%

Source : SNE Research
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2.3 SOHE LIB A : M7| %} (EFQE)

1 2025EH0)| M| KFZFe| 21%7F ™72\ X7t & Z. ( 19% share of PHEV+BEV )

- '25EH7|E, 58Xt BEVZE 753GWhZE 56%, Truck BEVZ} 384GWhE 29% M5
- BEV(52X}/Truck/Bus) XIZk0| MK ~22°| 89% &
- ESS7t 7%, PHEV 4% O|H HEVR} LVS= 1% 0|t Z OtF H &

1554GWh
GWh Global LIB market forecast (GWh)

1,600.0

14000 ‘16 19.8 X

12000 Turn Point
1,000.0

{ N
TTTTTTTTI[QON

W ESS
800.0 m xEV
mIT

600.0
400.0

200.0

15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
BEV .13 34 110 18T 208 392 323 842 733
PV PHEV 1. : I : i I 8 3. 1323 30 3T A AT
HEV ] Z I A A Ao = . A = I A o = I 3
BUS BEV | Ay 24 2. 3034 38 44832
Truck BEV 3 4 6 9 21 66 109 196 245 29§ 384

Source : SNE Research
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ruzs .
2.3 A LIB A& : ®I|X} (=571H8)
OF= 78 07 SHeEAHLEA
- HI7|KFAIE2 HEVE 22, PHEV, EVE R, 53, 0|52 SHo2 A0 g ZHo = o5 =t

Figure 22 & H7|X} A MY (F71'E)

al =28 HIA AE HE (=m71E)

25,000,000

20,000,000 .
- Others

15,000,000
,000, - mS. Korea
- H Japan
10,000,000
] China
- mEU
5,000,000 ||
- [ ] B USA
ax wx B BN .
== H EH EH = = = N 90 o)
2011 2012 2013 2014 2015 2016 2017 | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR(15~'25)
USA 285345 487,689 592150 577179 502112 505835 560,875 795486 1139498 1709217 2202031 2669893 3,097,299 3516779 4117791 = 23.4%
EU 11157 187,118 260,611 315540 455230 527,643 751,963 1,055211 1,604,667 2402635 35320070 4334150 5321897 67209786 7,003171  314%
China 9233 20777 29631 98854 369619 574854 1045297 1218270 1762781 2385255 2,991,057 3855300 4853705 6186567 7353164  34.9%
Japan 466712 912,624 948402 1044830 959,760 1,087,599 1,147,309 1,245358 1,302,157 1434130 1,547,998 1,681,529 1813798 1915369 1991740  7.6%
S. Korea 18174 38389 29094 36846 41775 68465 97964 89343 112970 143794 187,437 238805 297,024 3664068 450153  26.8%
Others 84,942 61,303 48,260 64,011 70,863 76,266 91,190 117,148 196,053 419,324 549,718 695,253 859,092 1,026,139 1,217,685 32.9%
Total 975,982 1,707,900 1,908,148 2,137,260 2,399,359 2,840,662 3,694,598 4,520,816 6,118,126 8,494,355/ 10,798,311 13,474,930 16,242,817 19,221,046 22,133,704 24.9%

Source : SNE Research
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2.3 SHF LIB A|E: HIIAL (R71'E)

GWh =2 M} AE Y (771'E)
1400
1200
.
1000 [ Others
800 . S Korea
600 B W Japan
China
400 —_—
— mEU
200 — l I I H USA
2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)
USA 0.5 1.0 2.5 3.1 3.5 4.7 5.9 14.9 32.3 70.8 105.1 165.6 202.8 238.3 296.2 56.0%
EU 0.3 0.9 1.8 2.8 5.2 6.6 94 18.5 41.2 77.9 119.6 192.1] 254.2 307.3 359.1] 52.7%
China 0.2 04 0.9 3.9 16.1 29.6 447 61.1 89.1 123.0 1554 215.0 290.2 364.8 436.0 39.1%
Japan 0.7 1.1 1.5 1.7 1.7 2.2 2.8 4.0 6.2 12.7 18.1] 27.8 36.3 434 488 39.9%
S. Korea 0.0 0.0 0.0 0.1 0.2 0.3 0.7 0.9 2.0 3.7 6.0 10.0 13.8 18.1 234 65.6%
Others 0.1 0.1 0.1 0.2 0.3 04 0.7 1.8 5.3 16.8 249 40.3 53.2 65.7 794 72.9%
Total 1.8 3.6 6.7 11.9 26.9 43.9 63.7 101.2 176.1 305.0 429.3 650.9 850.5 1,037.6 1,242.8 46.7%

Source : SNE Research
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2.4 S| LIB A& : ESS (2EY)

[J ESS A|ZH Fat: LIB ESS A|Z EHj

- '16'4 2.5GWh, '20F 16.1GWh, 254 90.4GWh 7} Of| M =ICH (A EZ & E 49.7%)

o o
- HEHEO MY 2 AT Y, THE ) UPSE(EL) > /M8 ) S8 =22 AH0| HE AR o= &Cf

o —

Figure 2 2% LIB ESS A| & MU (B 'H)

(GWh) Z 2 LIB ESS A|F MU (8%, GWh)
100
80
B Residential
60 . .
B Commercial

Power

40 .
. W UPS/Tel
WETC
20 -
- I
— _—

2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F |CAGR('15~'25)
ETC 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.0%
UPS/Tel 0.1 0.1 0.2 0.3 0.5 0.5 10 14 22 3.2 5.0 76 118 18.2 28.7 49.9%
Power 0.0 0.0 0.1 0.4 0.6 13 24 3.6 5.7 8.1 111 151 204 275 36.6 51.3%
Commercial 0.0 0.0 0.0 01 0.1 0.1 04 0.8 10 17 2.6 3.7 5.2 7.0 9.3 574%
Residential 0.0 0.0 0.1 0.1 0.2 0.3 0.6 1.0 17 2.8 41 6.0 8.2 11.3 155 54.5%
Total 0.3 0.4 0.6 13 1.6 2.5 4.6 6.9 10.8 16.0 231 32.6 45.8 64.2 90.4 49.7%

(Source : SNE Research)
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2.4 =& LIB A|EH: ESS (27}8)

[1 ESS A& M : LIB ESS A|%E =L

- '16'4 2.5GWh, '20F 16.1GWh, 254 90.4GWh 7} Of| M =ICH (A EZ & E 49.7%)

-5=, 20, 7 @22 AFO| AZE ALZ o5& 1 Ak
Figure 224 LIB ESS A| & M3 (2 7))

(GWh) =2 LIB ESS A& MY (23, GWh)

100

80
60 m Bt
s
uz
40 l o
20 = . I I m 0]

= B
—

2011 2012 2013 2014 2015 2016 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F |CAGR('15~'25)
=0 0.0 0.0 0.0 0.2 0.2 0.7 1.0 1.6 2.8 43 6.0 8.2 11.2 151 203  56.5%
S 0.0 0.0 0.0 0.1 0.2 04 0.7 12 2.0 31 45 6.3 8.9 12.5 176 535%
A= 0.0 0.0 0.1 0.2 0.4 0.4 0.4 0.6 11 1.7 2.5 35 47 6.4 8.60 354%
== 0.1 0.1 0.1 0.2 0.4 0.5 0.7 10 18 31 51 7.7 11.6 17.4 262  533%
ot 0.0 0.0 0.0 0.1 0.3 0.3 1.2 15 18 2.0 2.2 2.5 3.0 3.8 50 34.9%
7| Ef 0.0 0.0 0.1 0.2 0.2 0.2 0.8 11 15 2.0 3.0 44 6.4 9.0 125 534%
Total 0.1 0.1 0.4 10 1.7 25 4.8 7.1 11.0 16.1 231 32.6 457 64.1 90.2 49.0%

(Source : SNE Research)

www.SNEresearch.com Think Energy and Environment! 31/142



SN@)Research
2.4 =LA LIB A% : ESS (LIB H| &)

] ESS A|ZF M4t : LIB HlE 57}

LIB ESS= ‘151 MA| ESS A|& = 12.7%2 AHX|SIHOLY}, 0] HEL X|&X 02 MASI0] 201 OF 39.3%, 25 OF 653%0] 0|2 7O 2 Mats|
I

n
Il
Ao

2 = L.
~ N3e YHE Ao HOITk LB} 09t 20| R|EXo=E HFS 4 9
S0l B IR0 LB 7440| X|SH o2 A7 of2fstn 7| 20|7|= stck LB @NSZtol X|Zs ZW o= T2 7|2=Dt 12ste &7t
-6c|5|

o
rr N

NI T

Ir
£E90

n

Figure 22 ESS A% Mt (LIB H| &)

GWh 22 LIB ESS A|ZHY (LIB H|8) m— Total ESS

== B ESS
160

140
120
100
80
60
40
20

o N N

(EHRI: GWh)

2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F |CAGR('15~'25)
Total ESS 9.5 10.8 115 124 12.6 15.2 19.1 238 316 40.7 51.9 65.9 834 107 1385 27.1%
LIB ESS 0.3 04 0.6 13 16 25 4.6 6.9 10.8 16.0 231 326 45.8 64.2 904 49.7%
LIB H|= 3.2% 3.7% 5.2% 10.5% 12.7% 16.4% 24.1% 29.0% 34.2% 39.3% 44.5% 49.5% 54.9% 60.0% 65.3%

(Source : SNE Research)
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2.5 LIB 7h2 Mt (4)

OO0 SC™ xEV ™X| Cell 7}4 20203 $130/kWh , 2025 $75/kWh ==7HX| HOo{& A

- IT= 20204 $103.2, 2025 $63.7 , ESS+& 2020 $125.4, 20254 $72.4 £=7HX| HojE Ho 2 o S EICt
- dME UYIAHE 2ol g 2t E flt #E W A% HESR ESSE A B &5 w2 +F0[Ch

- 2020 F7|AHE A 7|E $130/kWh =F7HK| EO{TICHEH F7|A} A F0| IA &TfE = A= 7HF W2 E +=FE7HK]| 2 FYO|C,.

Figure LIB 7|58 4 717 0| MY

$/kWh LB 7|58 4 720 MY
450
400
350 oM = o o
SO viE 2| HHE SHH 7H4 st
300 -
,,,,, ——]T
250
Cjat =o—xEV
200 SIX}xy 7 =
b2 7t & —
150
100
————
50 —
0
(EH$I: $/kWh)
2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F [CAGR('15~'25)
IT 286.9 274.3 2514 217.8 195.9 167.8 152.0 1336 116.1 103.2 92.5 84.1 76.2 69.2 63.7 -10.6%
XEV 420.1 3715 328.3 287.6 209.3 1913 175.1 159.6 144.8 130.6 117.6 105.6 94.6 84.6 754 -9.7%
ESS 3781 3344 295.5 258.8 192.6 1779 164.6 151.6 139.0 1254 1129 1013 90.8 81.2 724 -9.3%
P4 JEI-7|- 7|_7,|_S , _JIK_XH (Source : SNE Research)
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25 LIB 7h2§ M (=)

OO0 SCA xEV ™X| Pack 7+Z 20204 $198.2/kWh, 2025H $110.7/kWh £==771X| ©Ho{& A

- IT= 202014 $137.2, 20251 $77.9, ESS+& 2020 $242.1, 20254 $135.2 £=Z=7HX| BO{ &R {22 O FEICH.
- XEVE HIIXE HiE 2] g4t 7|=0] §E BES £HM 7H4 F0| UM = HojE HYO|C.

- ESSi= T A|AEIO| 7}2{0| &0} 2014L0fl = $685 4=Z=0|Lf, 202010 = $242, 202513 0fl= $135 7HX| T 72 Zo| Bto| Wo{H FMaolct
Figure LIB 7| 58 T 712 Fo| M3
e LB 7|54 T 74z%0| MY
1400
1200

1000

800 SOHE HiE 2| LA ——IT
U S == xEV
Cjat ESS
400 2E7HE g0 H
v e
’ (E491: $/kWh)
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR(15~'25)
IT 4081 | 3881 | 3552 | 3020 | 2705 | 2304 | 207.8 | 1820 | 1551 | 1372 | 1210 | 1084 | 964 85.9 77.9 -11.7%
xEV 8912 | 7583 | 6519 | 5528 | 3485 | 3077 | 2763 | 2482 | 2227 | 1982 | 1764 | 1570 | 1397 | 1244 | 1107 -10.8%
ESS 1,2000 | 9220 | 7900 | 6850 | 4225 | 3825 | 3392 | 3094 | 2720 | 2421 | 2155 | 1918 | 1707 | 1519 | 1352 -10.8%
X mf 7|& (Source : SNE Research)
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3.2RYLIB HYMNY (AT 5

o2
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mn
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>

—
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)
=
m

o
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(Source : SNE Research)
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3.1 AYLIB =8 A%

A LB AE: 7|E AR

- 7|E LB A &2 ADLE E9| Z7HM& K& E|Lt L EPCeEfEEIPC & ZAME 0|1, IHE2 W2 £-2 ADLE Z0f TN 2 o Fo|Ct.

Wearable 7|7|2} Power Bank S 41 Application 7|7|2| Z7tA[0] & 0] O|X} TX|E HAE ot=IT HEL2 UHHCEE C.’_Fo—*.o._ SItME EOI

UCHL HA7| & 7t HME Ll =27} A0, Power Tool, Garden Tool & HZ0| MYEICE HAT| AE2 AHEHAF 2% T HHA QI AlFO|Ct 7| &
TE7 e MBOM 2M HA7| 2 22 HA7|0| HE0] F AX[D JALH, 0] T 2[F0|2 ©X|E AHESH MS0| ok X[ QUL

=

71Z A% UBAIZO|A 20154 41944 HEo| 407t UUCHD 20250 809 40| 2.2 26f HF0| N E T YUt (HTR 69%2| HFE)

Figure 7| & 2% LIB A|ZHY (4 2)

0t 4 E 28 UB AT HY (4 $) 800141
8,000.00
6,000.00
409}
4,000.00

= m BB i I I I I
0.00
2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F  2024F 2025F

m Note PC  ® Mobile Phone Tablet PC  ® Power/GardenTool

2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)
Note PC 12373 12252 11434 814.2 870.5 658.8 616.0 610.0 605.6 600.4 600.0 5110 504.0 426.0 420.0 -7.0%
Mobile Phone 16388 18491 19543 22450 22894 22701 26207 26700 26500 26832 27200 27700 28400 29550 3,108.0 31%
Tablet PC 240.2 3933 557.8 4481 2964 266.7 194.6 1784 174.6 1724 168.4 164.2 160.0 156.0 152.0 -6.5%
Power/GardenTool 304.0 350.2 396.1 544.5 636.3 7474 908.0 9425 12851 15297 20300 24200 30700 36250 4,300.0 21.1%
Total 34203 38178 40516 40518 40926 39430 41339 44009 47153 49857 55184 58652 65740 71620 7,980.0 6.9%

Source : SNE Research
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X b
oo
—

IB A} A|ZH2 Wearable 7| 7|2t Power Bank S A7t Application 7|7|Q| Z7tA|0f T Q10| O|X} MX|E TLRE St=1IT M EZL MHEHozL
S7tME E0|1 QUCL SXY Xiaomi = 122 Power Bank £ & 1943tC O|Ar ZtO{SEDT QUCEH E-Bikel} E-scooter = OfX| =2F2 HOL}

2l
= BiE 2|9 &2 B2 Application O|CL xEV & HEY HiHZ|S| 2= HE2t &S, REX, ESST 0t E, ThefH SO| SAIZBXM A &3
H

=

|
zﬂl
0z

O Al 2015 15994 HEo| =27} UQUCHH 2025H0)= 272994 HEo| =2 = 32.9%2| AEF dZEO| o & QUCH

[eNe] AN

wh O} A U 2 LB A HT (2 )
30000 e

25000

20000
15000
10000 I

5000 169’4 . l
m B
2011 2012 2013 2014 2015 2016 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F  2025F

0 — = [ [

B Wearable ™ Power Bank E-Bike M xEV

2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F |CAGR('15~'25)
Wearable 97.5 119.8 158.1 188.2 258.7 3181 405.1 493.7 606.3 708.4 800.0 950.0f 1,200.0{ 1,400.0 1,750.0 21.1%
Power Bank 0 10.0 1123 2993 307.6 370.8 576.0 6744 828.4 10284 13140 15120 18060 1,986.0 2,262.0 22.1%
E-Bike 105.2 116.0 126.8 162.0 249.1 306.5 460.0 576.0 810.0 11500 16300 23200 3,0900 40500 5,000.0 35.0%
XEV 7.5 27.1 169.3 295.2 7789 10232 15380 19905 27227  3,620.7 60908 83858 116451 149094 18,2764 37.1%
Total 210.2 272.9 566.4 9447 15942 2,018.6 29791 37346 49676 6,507.5 98348 131678 17,7411 22,3454 27,2884 32.8%

Source : SNE Research
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= AL
312 LIB R AE
- 2% LIB A|ZF: A} Application?| S%t

- AOE 2|X|, ERUHE{ 2|, E-bike, xEV(Tesla) & 4l Application& 2 2 20171 2F 3325, 2018 42 E9| LIB A|&0| @M E ZHAOZ ¢F&| ULt
- Mt Application A|ZH2 2016E 255 (25%), 2017HE 334E (32%), 2020 604 & (46%), 20254 221H45(73%)2 H|F0| 50 Ao 2 M =IO}

< M1t Application LIB A|&F : '171E 332 E '184 429 E >

AOIE ZX[: 0.79 & HEHEE] - 7% & E-Bike : 59 £

ERVELES]

OfLpa S HI2| R AHE oLt Y HEE2HE JE
2| S0 28 2|2 AN

8021 =7]7]8 ALY HEZ - @

Ef1=0|0{+3 2+
Ol ADtE S|
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\\\\\\\\\\\\\\\\\'\"\\\\
2 3
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3.1 A% LIB 29 A|E
- 2% LIB A|ZF: A} Application?| S%t

-J[EIT A2 Ha A 154 839 & (4099 M) -> 25 70 & (7989 &) RZ 2 T 7tA ol2tZ 0| Feo 2
d =3

2|
- Mt applicaition A|&Q| =HCff : '15HE 199 & (1599 ) -> 25 221 = (27299 ) 2 2 11.6HY

Figure 222 2 LIB A F HY (FI1E/MURAMF)

B US$ 22Y AY LB AT HY (Y : 4 717 7|F)

35

30 ' '

M AR 15~250 128) ME EZ —
25 e
o e (M7 AR
""""""""" L Hoj3E, ool
———————— a'

15 e E-bike, xEV

0 g B B Owm

: [7]E AR

L EPC EfE3,
ADIEE, HEZT
0
(EH$|: B USY)
2011 2012 2013 2014 2015 2016 2017 | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR('15~'25)

ESPNPS; 84 9.2 9.3 8.1 83 6.9 6.3 6.4 6.1 6.4 6.4 6.6 6.6 6.8 7.0 -1.8%
NE=N P 0.5 0.3 0.9 13 19 25 33 4.2 49 6.0 9.6 123 15.8 19.2 221 27.8%
Others 19 17 1.0 0.9 0.7 0.5 0.8 0.7 0.6 0.7 0.6 0.7 0.7 0.8 1.0 4.3%
Total 10.8 11.2 11.1 10.3 10.9 9.9 10.5 11.3 11.6 13.1 16.6 19.6 23.1 26.8 30.1 10.7%

(Source : SNE Research)
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3.1 A% LIB 29 A|E
- 2% LIB A|ZF: A} Application?| S%t

-J[EIT A2 Ha A 154 839 & (4099 M) -> 25 70 & (7989 &) RZ 2 T 7tA ol2tZ 0| Feo 2
d =3

2|
- Mt applicaition A|&Q| =HCff : '15HE 199 & (1599 ) -> 25 221 = (27299 ) 2 2 11.6HY

Figure 222 2 LIB A F HY (FI1E/MURAMF)

B USS S A% LB AY HY (3% : W 72 7|F)
40
35 o e .
M7 AEE 15-250 106 HF HY 00— —
30 e
25 e (M7 AlE]
————————— L Sl E, ool
20 e 3,
_________ E-bike, XxEV
15 pue BE B . @ mm
DI B N B B B B e e S e BN BN B e =
[ZIE AM&E]
5 T EPC EjE5,
A0IEE, MEST
0
(E+9]: B USY)
2011 2012 2013 2014 2015 2016 2017 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR('15~'25)
UESWNES; 120 13.0 131 11.2 115 94 8.7 87 81 8.5 8.4 85 8.4 8.6 8.7 -2.8%
ATt AR 04 0.5 12 18 2.6 35 46 57 6.5 7.9 12.3 15.6 19.7 233 264 25.9%
Others 27 24 14 13 0.9 0.7 11 1.0 0.8 0.9 0.8 0.9 0.9 1.0 1.6 5.5%
Total 15.1 15.9 15.8 14.3 15.1 13.7 143 154 154 173 21.6 251 29.0 329 36.7 9.3%

(Source : SNE Research)
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3.1 A8 LIB 29 A%
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O RH M E2|M EtY2 2 Hetsl= § 24y TX|Q| H|E2 S5 U

= ~1 S 10O =
= HER A0EE, Yo =717/0 HEEl= 2N HX|of FES =2 S7t7t o &Lt

Figure 22 28 LIB A|% MU (HE{2] E}YE)

o A ZEH A LB A|E MY (HIEZ| EfUE
30,000 A=y
25,000
20,000
15,000
10,000
=2|H
5,000
et e e e+ —————————— ¥
0
(THR: =8t A
2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F |CAGR('15~'25)
AEH 1,774 1,657 1,660 2,215 2,331 2,829 3,757 4,284 5,656 72200 10,777) 14,129 18,873 23,587 28,642 28.5%
2tH 1,955 1,989 2,014 1,682 1,346 1,098 1,132 1,245 1,284 1,360 1,450 1,566 1,721 1,904 2,146 4.8%
=0 803 1,281 1,483 1,665 2,275 2,385 2,618 3,131 3,290 3,514 3,756 4,034 4,492 4,917 5,607 9.4%
Total 4,533 4,927 5,157 5,562 5,952 6,311 7,506 8,660 10,230 12,094 15,983 19,728 25,086 30,408 36,396 19.8%
X 2AE 5] . xEV HIA Source : SNE Research
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3.1 A8 LIB 29 A|A

-2 LB AE (BRE) : M4 xEV(HEH) ME 3A

p
=

in
o

- 7|& Mobile Phone A|Z0| M xEV, E-Bike, Power/Garden Tool (AY AEY) TAOE A|ZO0| AA SO L}E Ao 2 0= =Lt
Figure TN A £¥ ITE LIB2| Application A|Z HU (2011~2025)
SOt A =ZEH LY LB AE Y (BRY)
—e— Note PC
20,000.00 —@— Mobile Phone
Tablet PC
15,000.00 —e— Wearable
—@— Power Bank
10,000.00 Power/GardenTool
—@— E-Bike
5,000.00 ——— iy
—@&— Others
0.00
(EHSl: ot )
2011 2012 2013 2014 2015 2016 2017 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR('15~'25)
Note PC 1,237.3 12252 11,1434 814.2 870.5 658.8 681.7] 610.0 605.6 6004 600.0 511.0 504.0 426.0 420.0 -7.0%
Mobile Phone 1,638.8 11,8491 19543 22450 22894 22701 22858 26700 26500 26832 27200 2770.0 2840.0 29550 3,1080 3.1%
Tablet PC 240.2) 3933 557.8 448 1) 2964 266.7| 240.9 1784 174.4 1724 1684 164.2 160.0 156.0 152.0 -6.5%
Wearable 97.5 119.8 158.1 188.2 258.7 318.1 405.1 4937 606.3 7084 800.0 9500 12000 14000 1,750.0 21.1%
Power Bank 0 10.0 112.3 299.3 307.6) 370.8 576.0 6744 8286 10284 13140 15120 1,806.0 19860 2262.0 22.1%
Power/GardenTool 304.0 350.2 396.1 544.5 636.3 747 4 925.5 9425 12851 1,529.71 20300 24200 30700 36250 4,300.0 21.1%
E-Bike 105.2 116.0 126.8 162.0 2491 306.5 460.0 576.0 810.0 1,150.0 16300 23200 3,0900 40500 50000 35.0%
XEV 7.5 27.1 169.3 295.2 7789 10232 15380 1990.5 27227  3,620.7 6,090.8§ 83858 116451 149094 18,276.6 37.1%
Others 902.6 836.3 538.8 565.1 265.5] 3497 3932 5244 546.8 600.6 630.1 695.3] 771.0 900.1 1,127.0 15.6%
Total 4,533.1 4,927.00 5,156.8 5,561.6 5,952.3 6,311.3 7,506.2] 8,659.9 10,229.7 12,093.8 15,983.3 19,728.3 25,086.1 30,407.5 36,395.6 19.8%

Source : SNE Research
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- 2% LIB A|E (&) : Mobile Phone
Figure 2017 THIQ = THOf A K| M/S S &t
-’17 DHFYE Thof M/S QM= AP0l 17.6%, 3H90] 9.0%, O Z 8.9%,

‘17 RHAE T EH M/S S
Z3 BBKAEO| AFZ|AFQl @ F 6.5%, ALR0| 5.7% 7} Top52 22bAICh.

M A (Samsung)
H 3}9)|0| (Huawei)

20174 QH|H LB St Frqztﬂ AFA{O| 403.0440FA u 0§ Z (Apple)

N H 23 (Oppo)

o HH O} Al HH A‘II HH O} Adl HH O} Al
319 0| 206.5EH0FAM! Ofj =0| 203.580 0t @ 1T 148.0 SHOFAl Af@ O] 130EHOAl M AES0] (Xiaom)
H| 2 116.5¥{0H4, = 7|Of 76.08BHA, 3| i 72.0843H4 go|ct. @ 1] 2 (Vivo)

H = 7| OF(Nokia)
H = (Lenovo)
LG

H 7|Ef

2018 10| = At o] Z = A|S9, O = 2| iPhone9, iPhone X, 3I¢|0|] H|O|E10= £,
P20, @ O| R1ls, H| & X20, LG G7, V30 S0| [fZAE HOo=Z HOILC}.

Figure 2017'd LIB 174 =35} 4™ (Mobile Phone)

20174 LIB 124 =3}AI™ (Mobile Phone)

HHaH A
1000.0 .
o HHO} Al
800.0 Total : 2,28644T7t M
e OiZ 'iPhone 9’ O Z 'iPhone X' 519 0] ‘HO|E10Z 2"
T 4030
400.0

2035 2065
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1165 550 760 300 ;16

200.0 0 76,
00 II.I--.-

& K N Q A
R L TR .
‘\4’& %\V \@\’ O/@\O N Q%\& \0\@ Q\Q\‘\ 3t9)0| ‘P20’ Q@I 'R1ls' H| & 'X20’ LG 'V30'
EN NS Q 2
‘30"0 ’@\%\\ /z\/\\'ﬁ’ e ‘&g’
Source : SNE Research Source : SNE Research
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- A% LIB A% (EHY) : Tablet PC

MA 19 BiEPC M Z=At= O 20| FX[SH L, Amazonit 2| leH{ 7} 2,392 FTISHACE
HEMAE 11% B2 2 SFESIQULE 2490] 6.8%, Ot 6.4% ,OO|AZ AT E 54% 2
7S O|ACt. ototEO| ZIS Moo Ef = T =¥ 22 I &Sttt 3452l 7t
MY e 22 2uch gl s Qs SO T = =5 2t

20179 A HHH QI EfS 3 2512 otEfet 7t20, &2 X't 63 Of0|IjE =2 24|CH
A2|=8 M 7t 0 sHAAIZo MERALE 25 D432 17te| Z=2[0|Y O|0| X[ A
ALK B2 BM ALY e 7AI0 §SoATE g2 ZHA YA 2HAYES SN HE
AMEE Zetota ULt ototED ok 0] 52 i3l A[Fel £20]0{50| 2018 =3t S7t
SEE 7 AM252 0S5t o, O0|A2ATEQ| 22 AL HEF2 FAl WS

Ade F=2 77t ol &t

Figure 2017'4 LIB 1 74H £35} X (Tablet PC)

44 0F 4 20174 LIB 1748 E5HUH (Tablet PC)
100.0
80.0 Total : 241640l M
554
60.0 437 51.7
40.0 263
16.3 13.0 15.5 19.0
20.0 I .
0.0 E = m B
& s S & & 57 2 N
\VQ N & < 3 > RS
% v X 4
o\\% & 8\\ N & v
YO N k\ 0\0 Sourcd : SNE Research
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Figure 20174 Tablet PC THOj x| M/S &%t

‘174 Tablet PC THO{ A K| M/S dizt

H O (Apple)

H Amazon

M| =H (Lenovo)
H A (Samsung)
M 312 0| (Huawei)
M Of=A (ASUS)

EOO|ARATE

= s “
HUAWEI MediaPad T3 10
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T3’
Source : SNE Research
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3.1 A LIB =8 A&

- A LIB A|ZE (xHY) : Note PC

Figure 20173 Note PC THO{ A K| M/S gt

L E PC A|ZO| ME F=XtE= HP, 2| .= B{(Lenovo), Apple, Dell, Acer, Asus 50|, &, LG,

AL S0 =St Ut EF M9 AlE =4 MA = AlZH0| X[ Z+=5 =0tX|= FAMCt
29| Top4 M7t XHX|SH= H|S2 70%0 Eotct HP= 19| XI2|E MUt

‘179 Note PC THOj X M/S St

M HP
H = (Lenovo)

X @ d 7 A, SO BH5 | 7|32 FX| 23tn Qs PC YHls H oY ARt HETCL uO§Z (Apple)

™ MA PC AR MR8 HP7} ME0|= Ao|Y 23HE '/ H| 23 0f|0]4A2] 'ROG!, 00|42 H Dell

'THE' S0| CHEAQ A 0|2 PC E2H=C}. i 0f| O] A{ (Acer)

Aold PC, tELEL IS T2 M(CPU)Q 122 i Z2|(RAM), IS 12 M Of=2 (ASUS)

8t7| 2ol XtAAYH 7|7| FHA0| M 4 40| &0} PC YXIE0| Aol Y = 7|t
o|go|ct.

Figure 2017'4 LIB 174" £} 4 X (Note PC)

2017'H LIB 1124 =3}AX (Note PC)

Hh o L "Think L or0||:|o1 .
1= = enovo n enovo ' ' . .
Total : 682uHot Al Pad T' Al2|x T C 7208 HP ' 2ilH| X360 HP ' EliteBook 1040 G4
200.0
160.6 MacBook Pro
150.0 1344 a
103.1 100.0 7 v, 2
100.0 73.7
55.1 54.8 HP 'ZBook x2' Of= '13,/15y &’ OE ME =2
50.0
HP |=H OfE Dell oojM  Ot=x  7|E} ¥
(Lenovo) (Apple) (Acer)  (ASUS) &
én“o"i_Xl' 2018'—=| =] (g. _le!_ 2018 S 2
Source : SNE Research L EE9 Z2J0|X" (Source : esearc
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Figure 20174 S I HOYHN M/S § &
Ha MSSTE HH20IM HiE 2|2t oM RS T
WZ 020, HA S AXE HiE2|7F AR 18V TS TE Sl AR S M8 21 Qlct '178 MED T DI K| M/S SE
o

S= J U
18V 417|= HiE 2[ 2l 04 2f| O] M (EneRacen= E4(2| S4l 7|=0| | & TTI
1MW S SR SHH = 80% S E IR E MSHH, HiE 2| 2 & SB&D
(24| v 2] d2 7|=) CIXRI0] MEE A2ttt HEZ 2| i Makita

M Bosch
Hs3T =2 M3F0|M HSO0| X2t £20= 5=0| Ha  Hilti
AH=CE MRED QL 7|50| OrF ZAHL HIA HES F2 i Hitachi
X7t ME2| 4% 5= AEO0| ALt ® Panasonic

A
90 4

350.0 2912

300.0 Total : 925uHO} Al
250.0

200.0 166.0

100 93.5 91.0
100.0

50.0 I I
0.0
@ X

T'HE 37 28"

Makita & S 25 ' Hilt ' MEs 37 28" Hitachi & 23 28"

0

Source : SNE Research Source : SNE Research
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- 29 LIB A& (2 Y) : Wearable Device

A% LB Mt A O Z YO{HE A|FO| £ QUCH 1 F Wearable 7|7| A2 =27 F7te QUSHA|IZMOZ B3 QUCH

012 E CIHO| A= A[ALE HHE, QEAXE MA|Of 2E3t= TA7|7|E ettt Y02 S CIHo| A= Bhed| 7|7]9] 2el # OfL(2t HEEIE
ClHFO[ A2 MO AbE QIE S THR 70| R} LM E(Vital Sign) & =8 £ AMHO0| H&EtA HHO|HE #5535t 7|7| =M CHeet b0 AHE|of 2,
AO0EE S Al 0|2 AL S 0|50 iy EOI2 2D QUCt

Figure Wearable 7|7| 8 = A|% H2 [2011~2025]

Million sets 2000
1800

1600
1400
1200

1000 I I B Others
800 W Headset
— n

600

400 ..!!-
= =

Clothes

200 B Glasses

2011 | 2012 | 2013 | 2014 | 2015 | 2016 @ 2017 @ 2018F | 2019F = 2020F @ 2021F | 2022F @ 2023F  2024F  2025F | ' camera
B Others 0.9 18 35 73 11.6 236 33.2 425 51.9 62.3 70 79 1825 = 232 415 Healthcare
m Headset 70 80 90 | 100 115 130 = 145 160 = 180 = 200 = 215 = 240 = 260 = 280 | 300 B Fitness
Clothes 0 0 0 0 0.2 21 28 35 42 5 6 7 85 11 15 B Watch
B Glasses 0 0 0 0 02 0.3 3 5 7 10 13 16 19 22 25
W Camera 55 8 116 123 235 297 405 532 668 775 8 110 135 = 165 200
Healthcare 4.2 85 163 176 336 416 567 705 81 983 109 = 138 160 = 185 215
B Fitness 167 205 238 334 521 554 702 885 1151 1352 155 = 185 | 225 | 265 310
B Watch 0.2 1 129 176 225 354 537 705 952 1201 144 = 175 = 210 = 240 270

Source : SNE Research
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3.1 A LIB =8 A&
- 29 LIB A& (2 Y) : Wearable Device

Aojg{E ClHO|A ME S 7| 7Y =2 o817 oM M & Fitbit uf L}O|7| Fuel Band S2| Fitness& X , A0rE Clothing 2| Heathcare € H|E,

T2 Glass, A0LE QX| S2 Infotainment X2, 4 FALE XE S22 I LH+0 & = UCL

Figure 9012/ ClHO|A XIZ 7|2 X 55 (ZEHA , 20131)

»  Fitness and Wellness *+ Healthcare and Medical
i 2 Sa& ﬁ /E\ 'a )
‘-’)0 . w i
Fitbit Flex Nike+ Fuel Band Adidas Misfit Shine MC10 e-Skin Smart Clothing Modwells System

TS8

Mucoach

so L) PG Ea

WIN Wearable SENSIMED Triggerfish ViSi Mobule

STMicroelectronics Adidas/Polar Jawbone UP Human Recorder Electronic Contact System
Smart Clothing Project Fusion Lens
. . .
e Infotasinment Industry and Military

pes— ”
B L_ - - '__ = g
Recon Jet Pebble Smart o o ey AK-39 m:h‘ary = va N
Glass Watch Microwsion Nomad  grade wrist Mofoscaa’s: Shomcan-§

Wearable computer

Oisplay Systems keyboard

F [ | a3

.j H"’ : m -

Google Memaoto Sony SmartwWatch
?alking Shoe Camera lack Ciamond's Zypad

MTS WL1S00

Qo= ClHO|A M Z 8L 7|5 /W e (FSHM7, 2013E) - 20HE 90f2{ S C|HO|A
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- 28 LIB A|& (EH) : Smart Watch
Figure 20174 ADFEQ|X| THINQH| M/S S}

20174 O =L 48 7| 20N F0f 297 A S0 THOjEk0| 2EZ0 2 =718 Z{o 2
Har | S0 0| =27} 34 =0 TOjZ0| te A 11714 ADFESIX| THOHH M/S

7St QUCH AR O]t T HI, 51)|0], Pebble, Garmin, &4 , LG §0| H & =21 ULt

C
R ADLEQIX|O] MEAot M|, SAUE S MY AIZE B2rsta 9Uct

ofiZat &

0x

= 5= S=E ©F XA M Apple
A= 1582 e ®2 7H42 MES Tos] 98& F=5t1 ULk  Samsung
2 AN SStLt ZHEHEN § AUEEN SENHLR 285 A0EA|A 7|5S0| ¥t M Garmin
ACE HEH O ADEHE HEHEQI ZI8IE U A[F0| A0ERX] 0104 S AL M Fitbit
Hel2 2016d 128 M| =& @40t 2018 67X T 1| S WEHAE X|RISHCHn SRICt MG
YO 2 ADIERX|E Zetot /02 S 7|7 A2 E4 N3 7|sedat HiEZ| +=HAY, M Xiomi
CIRMRI 70 S22 Fii+=27t A% 502 A= HYECL

aiop 20174 LIB D748 &8} AF (ADLE X))

1= =
18 156
16 Total : 26840 M
14 OiZ ‘AXKIBAIZIZ" At 7|0 AZ X! CICRMIYINER- = Zelropoly
12
10
8 - Zm
° 35 33 ’
4 22 V= -
2 I . 0.5 03 03 I —
0 - - - Garmin Garmin At.0| ‘ot ALQ.O] Of O
Apple AN Garmin  Pebble LG Xiomi 7|E} I & A5 ‘HEHE|E 3 i EN o|=zl g

(Samsung)
Source : SNE Research
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3.1 A LIB =2 A%

- 29 LIB AlE (8 'E) : Power Bank

7|1F EXH{EZ|t= CHE OS5t =53 CXel 4522 EAIL D e EXHHE| S S&5tL ULt
oYW, EFFA A0AH, 0|0 E, 7tE, AHE, HlYE & 7[sH FHOAM EXH{H 2| AA S COHYet HZFS0| s&st ULt
’[\\ |
( ' ’ ] . /
N e > s
. A0 ‘B8 BXH{EZ| © AFQ0O| '16000mA’ & ZHYE{Z|
il 7| '10,000mAh I} 2tAEY AT R} A EC|RFOI BYEf 2| LGE X} 'ZE{ 2 HiE 2| (PMC- AbQ0| '22,000mAh E ZHiE{2|’
(EB-PA710) 1000)

»

e P
E '
= >
e NG -
‘ £2 s é.“g ‘?;EH% BxHige) clZ2o £ HAHiHZ|
Zal=BAScl 2laE2| 07 THYHa’ oz 6600 & RHYE 2| OJAR & MS-860C
PEGRARTEEE azg MAULA 2| 5T 75 FE 8 2500mAh 1 xHEf2|
=XHEE 7S g TOOW Li-ion & Z Hj£f 2| = 474
2 X-MOBILE
® POWER BATTERY
- 5200mAh
g /‘ ;:/ » '
B WIT-WX2 OfO|+ '6600° AbM K| K| HHIH AbA 'ERP-G0’ LG 'G5
TushEoMguzdsd  gisoozus hei AR ol mag ZEHEE etyeel - mxuee)
(& #HAIS6, 57, LES & 2inl HxH|ElZ| T EX SEfo| 2o
O}O|0f| L X| ‘W Upgrade’ O I A "AT-SC10000L’ HlOkE 2] K] 'YD-TO16' O LI ‘APB-5000
AHSAHHHE 2] 2™ CHH| 2 EfQ &2t B RHiE 2 EfQF2t 22} 2 R E{ 2], 12,000mAh Sofw T B AHIE -2
16,800mAh (5V/L2V/16V/19V) 12w CHZA EfoERA| T S oo SR BolA 0| s e Eol5iBil 5H Jls
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3.1 AYLIB =8 A%

- 29 LIB AlE (8 'E) : Power Bank

Al ExEiHE| 830 HE0] 2|2 EXHEE AZe 82 "85 3T SS A= 7S ME SHULE AFO0| MELE D A= AJ0[Tt
ZAHA| LE 59 AEA[S6, 57 5 2|4 ADEESO0| 54 ST 7|52 XSHHAM O B2 A0 STS OHE = e 84 8 7Is= 4& 2= HiH
He EHY A0EE 2ot ZAEN S 7tdoid A Y0l STotEM 2EXRHHZ| A2 22 10009 # Ol

2| MZof st =27t S0{Lt ULt 29
274 HE Aoz o FErC;
HRH{E 2|8 LB = 2016 0] = 371840t A0
o|ct.

Figure m}QJUi3 £ LIB A|ZH L (M4 )

FOH | QT , 201744 0f= 576048t A1, 202010 = 1028448+ A1, 20250 = 2262448t 0| Tof = MY

rE

0t 21 T3 8 LB A HY

2500.0 2,262.0

1,986.0

2000.0 1,806.0

1,512.0

1500.0 13140

1,0284

1000.0 828.6
674.4

576.0
500.0 2993 3076 3710 I

0.0 100 123 . l I
]

2011 2012 2013 2014 2015 2016 2017 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F
10.0 1123 2993 307.6 3710 576.0 6744 828.6 | 10284 | 1,314.0 | 1,512.0 | 1,806.0 | 1,986.0 | 2,262.0

0.0

B Power Bank 0.0

Source : SNE Research
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HI2|1XEAH(E-bike) A|E2 7|E H=TX| O|A 2| FO0|2TX 2 WEAH Hetsn A= J&0[Ch

[
=2 TMA H71XFE 72| 90% Of ¢ 0] Eoj = Z|Cf AlZ QUG 0ftd 25002 O] &2 XA 7F HI[KTHAHZ ChM =2 QUC FE M= TA XA
= Yotk 2 HI|AEA T dEME XSED D, =2, HEZSES| H7| XA THOjE2 10% eHHel §EME 2ol ULt

= 71—

[
oHE, Y2 TIIXNEA AZ2 A2 402l #=F 0L} 013._0| 2HS EfE = U A8 WA A HEOR S EE|HM AY AEs O HE TYO|
= H21REAL =2 =Y X2 oA = 2det THAl= OtLIX|2H Ao Mol 242 &S| 0K 2D, 2020 Zoj|l= 52 ~102HCY
O ANE nRE Ede A2z OFE1 /ULt
20178 A= &= § T2 AN E=TX S0l S0{Zt B A H[FO0| OFA = =2 HO|CL FA| T 7| XA Al CHH| LB H[SO0| &2 2 OtL{X|ZH Al

IT T

S0 =
& Aol mat LB H|F0| 34 s50{'E oX[E EHF1 A0 X2 xEV A& 2 HiE 2| PHS2| 20| 7t =& AlE & StLto|Lct.

[ ™
— ﬁ

TfLf4aY 'MBABIKE T 7| A} APMSDI'2E MK AL
A2 EH S LRAESY MAL glEo|L IH' EQ|2 S
= =]
7| RPEA HMAREA H71g 2l§0 2t el 2| 50| 2HEl 2|

[

/

YOOy WE HIIRE  yusprotg =2 A ®Mo|x}
78 elEolZHEel= H7Ag elgol ez

HEo| gl oL ER TR A 2EQf
ZEfol FO|A TIIRHEH A BiE2] 2ME HME
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312 LIB 2 ANFE
- A9 LIB A& (2EY) : E-bike

HIIRFEA AIS £22 SO R 20154 45009t} AJZ FRO|H, 0] 5 F20| 40008} o] A|EHS HASIT YO0, §20| 4002FCH, L= 0| 1002t}
0|2 0| S0RHCH HEO| AIHS AT YLt 0 5 LBE A8 H7|XHAE S20I M= 1902HH(4.8%)2| H 7| XPH A7} BHONE| 1, S0 £ 458+
(11.3%), Q=0 M- 9BH|(9.0%), O] 20 M= 58HCH( (0% Jharo| H7|RFE A7t HOjEl Ho = FAH| €t

H2|1XE A0 LBE x{ & H|E0| SO{LIEM 1 = =0{d MLO|C} 20170 = A7t 460.08 2t 7, 2020 0f = 1,150 2F 7}, 20254 0f| = 5,000 2t
W7h & HYOILt.

Figure E-bike £ LIB A|% MU (A& %)

A
9 0F 41

E-bike LIB A[% M

6000

5,000.0
5000

4,050.0
4000

3,090.0
3000
2,320.0

2000 1,630.0

1,150.0
1000 810.0

576.0
1052 1160 1268 1620 2491 3065 4600 I

0 — = — — | || - . .
2011 2012 2013 2014 2015 2016 2017 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F

B E-Bike| 105.2 116.0 126.8 162.0 2491 306.5 460.0 576.0 810.0 | 1,150.0 | 1,630.0 | 2,320.0 | 3,090.0 | 4,050.0 | 5,000.0

Source : SNE Research
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3.1 A8 LIB 29 A%

- AW LIB AT () : XEV - Tesla (Ad |IEH ™X))

- Hsete OLAH 2R [MI|IXE ed A2 52 21 ULk
- Tesla Model S o] 2014 THOj 22 30R2M ) $F 02 FA| £[QUCE2015 THOfZFS 408K Of F02 A QALK
- Teslaz 2016'F Model X, 2017F Model 3 & A &AM SAIE A=0l2t 7|7HHEZ|0M BEd & =25 X|EHQ S7t7F oo ElCH
- Hl=2t M7|Xp THoj2F2 20201 408HCHO|| i A2 2 oo, HEed 2 =2 L 159440 st Aoz MY &t
Figure EH| &2 M7| X} Toff MY [2011~2025]
(EFQI: ) BlZat M7|x Ty
2000000 1,800,000
1500000
m Others
1000000 — g I Model 3
74 - =
" B Model X
) Q 430,000 .
500000 -—g —cp N || _ EModel S
97,000 R —
2653 22418 30912 48160 76,174
0 - : - wem mm N BN BN BN BN B O B O B OB
2011 2012 2013 2014 2015 2016 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017F | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F
Model S 4 2653 22418 30912 47952 50911 50000 50009 50000 50,000 50,000 50,000 50,000 50,000 50,000
Model X - - - - 208 25263 45000 50000 50000 50,000 50,000 50,000 50,000 50,000 50,000
Model 3 - - - - | { 2000 100000 190000 200,000 400,004 500000 600,000 700,000 800,000
Others 10000 30000 160,000 250,000 500,000 700,000 900,000
Total 1 2653 22418 30912 48160 76174 97,000 200,000 300000 430,000 660,000 850,000 1,200,000 1,500,000 1,800,000

Source : SNE Research
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SN@ Research
= =
AL
3.1 A8 LIB2&Q AlX
- AW LIB AT () : XEV - Tesla (Ad |IEH ™X))

- H&ets g2t ot 2 E 22 S5EZE SAXYO| 20 2 =HCHBICH= A2l S S HESH HE QUL

- 2018A7HX] SOBHCH, 202017HX] 100BHCH At BHOHS SEZ TotOL}, BHY +

- SNEZ| M X| Ol A= 2017t 10TtCH, 20181 20TFCH, 202014 430HDY £%0| € 7O

[ TESLA H7|XtSAL EA g o A= ]

Az ER AL (HHE{ 2| 8/FA 7))
2012 Model S 85kWh/332km

2015 Model X 90kWh/402km

2015 Roadster Battery Upgrade 78kWh/533km

2017 Model 3 60kWh/320km

2019 Roadster A&, Semi Truck 200kWh/1000km

o Modal Y

Figure 2.1.75 E|&at HI|Xt A RREE

Tesla Roadster 394km EV
(56kWh, Panasonic)
2009 =A|

Tesla Model S 332km EV
(85kWh, Panasonic)
2012 = A|

Tesla Model X 402km EV
(90kWh, Panasonic)
2015 = A|

Tesla Model 3 320km EV
(60kWh, Panasonic)
201743 = A|

Source : SNE Research
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3.1 A8 LIB 29 A%

- AW LIB AT () : XEV - Tesla (Ad |IEH ™X))

- 20164 42 HE Elget MRY 'R H3 o 0O FELS 15 Y Do 3225000CHS Ho{M D FHO R E 1409 TH2{(162200021 )0f BHCh AR
Hof7L 2 22 S 2ol =27t 0 I A LlstA = IjE0| }E™ LB 7t Hl&et MI|AtsAt 'RE3 MEE SR NE Qs AFFE 0 ULt
- HlE2t A7|Xp THOj 22 2020 400HCHO| SEfe Ao 2 O & LD, FEdY A =9 =2 E 15440 s A= MY EICL
Figure H|&2t M7|XI2 LIB 2 EH M =9 HYUY [2011~2025]
9t &2 M7IXE LB YIS 4 +8 HY
8,000
6,490
6,000 —
Model 3
4
000 B Model X
1,492
2,000 | B Model S
541 682
19 159 220 342
) , — - == m E H EH EH EH EH B B B

2011 2012 2013 2014 2015 2016F 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F

2011 | 2012 2013 2014 2015 2016 | 2017F | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F
Model S 5 19 159 220, 341 362 355 355 355 355 355 355 355 355 355
Model X b : B B 1 179 320 355 355 355 355 355 355 355 355
Model 3 N : B b : b 7 340 646 680 1,360 1,700 2,040 2,380 2,720
Others N § b | : b § : 34 102 544 850 1,700 2,380 3,060
Total 5 19 159 220 342 541 682, 1,050 1,390 1,492 2,614 3,260 4,450 5470 6,490

X 2016E7HX|= A& OOl E}
X Roadster, Model S, Model X : X} 1CHE 7,104 cell 2 AAH Model 3 : X} 1CHE 3,400 cell2 AlAF (3400Cell * 4.9Ah * 3.7V = 62kWh)
Source : SNE Research
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3.1 A8 LIB 29 A|A

- AW LIB AT () : XEV - Tesla (Ad |IEH ™X))

BEY 2/TX| 7t Aot 2XPEHA| HE2 88 M= FES HAIFIR 922 & =+ US A= B0 ok #E AIYO0| #2H S0Es A2 dsE T
KAIZe 7ot 2| 23X T, BlEse 2 M7IAE 2 =200 M2t H7tdZs 0 B8Y 2ol AL 288 = UAS AR oY ECh

xEVE QIE& LIB A|AHS 20154 779840} M (25%), 2016 1,023840F A1(27%), 2017 1,5388H Ok Al(29%),
M(39%) 2 Z7tst Mato|Ct,

Figure 22 Ad IE¥H LIB Al & X2 [2011~2025]

a=g==Tes|g

15000

=== x[\/(Others)

i

ro

Eds
S o

10000 &3

5000

0 ® < —
2011 2012 2013 2014 2015 2016  2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017F | 2018F | 2019F | 2020F | 2021F | 2022F | 2023F | 2024F | 2025F |CAGR('15~'25)
Tesla - 19 159 220 581 602 880 1,020 1,290 1482 2616 3,260 4450 5470 6490 273%
XEV(Others) 8 8 10 76 198 421 658 970 1432 2139 3475 5125 7195 9439 11,78 50.5%
28 ASH MH 1,774 1657 1660 2215 2331 2829 3,757 4284 5656 7,220 10,777 14,129 18873 23,587 28,642 285%
XxEV H|& 0.4%)| 1.6% 9.3% 11.8% 25.0% 26.6% 29.0%| 31.7% 32.5% 33.4% 36.1% 37.2% 38.2% 38.7% 39.0%

Source : SNE Research
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I
H
b
o2t
r
o
1
=0
>
oz

- 2P LB AE (E28) : xEV - Tesla (2 H&F HX|)
A% UEY LB AY MY B8-S 4T, 20174 166%2| HF2 AANH HS2t8 U5Y ol 8|52 32 H|Re ASY M HEB HIIK
YHSE HA S7HetPA Cha F0IS MYOIC 2017 0|3 A YKSO0| SHBI A 20251 25% 7HX| XX % o= MY HCt.
HA UEY HX0|M xEVE Y 0| AIX|SHe Bl E 20253 £0f & 40% 71t0] Bt Ho= MeE|D 9t
Figure 22 A% 5% LIB A% MY (H|§) [2011~2025]
% A8 YSH LB AT MY (H)
100%
90%
80%
70% ) o ° ° ©
(o} ©° ° °
) (o}
60%
o (o}
50% () o
40%
30%
. 4 A A ) (o) (o] (o] o
20% )
10% (o] o (o) 0 (o) ) (o] (o) (o] (o] (o]
0% 8% :

2011 2012 2013 2014 2015 2016  2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F  2025F

B Tesla MxEV(Others) mAY AEHA

Source : SNE Research
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3.1 A% LIB 48 A&
- 29 LIB A& () : xEV - 7|E} (Dron)

A7 M8 SE AR 0|20| FE3 7420 CHYet 27t0| PHSO| FEY O 2 MYECL 2 MH0| 7|42 & DII(Dajiang Innovation Technology

sEd == AT
Co.)2t A A0 MAZEI0|(senseFly, TZFA ParrotAl 27| ), ZHLICES| Of| 2| 2(Aeryon), A El AZFS| ARl CybAero, 12|11 $H=29| A2|&(Gryphon) S
T2 7 ALE oM EE2 SYUATL 7T0%E =E2A 2| '0iZ'0l2t 22l= T2 DIV AX[5H2 ‘RA'Ef 7| Al2| =2 "HE'S AMS1 4K UHDg =13t
SYY AE2Y BY 7|52 IHXD UOH 58] FFL FIO ANEE VY50 HIHOR 48 DU HOoHs B2 EO|D YLt DO ME3, Diis
2012 1993,00020HF HYZE0| A 2015E 109 E OE2 MAUSID QJUCE Z2HAO| Parrot 2 100~5002 2] ALO|Q| ZtHEt E20 2 X7t AR MESIT /IOH
O=2 Z EE 7|HE2 ¢ B mid TUEh 2Z A, 2fF S, EE2 0|&8¢% 20| d S LhYet 8=0M AlE =oiof 7| of st QAL

Figure 2 2% D-ron THOf M [2011~2025]
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- AH LIB A& (2K H) : XEV - 7|E} (Dron)
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- 2% LIB A& () : XEV - 7|E} (Next Gen. Battery)

Wearable 7|7| & HiE|2|= £, SAM S, 180 Q7 &[7|0f HIE 2| A7|&S HEY =+ A= AlZot
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- 2017.9 Frankfurt Motor Show (IAA) - 2017.10 Tokyo Motor Show

RIFYING 13

ELECTRIFYNG  [ECT
TeaFEIit

-~

Mercedes-AMG

Project ONE

World Premiere

The New Mercedes Benx GLC F-CE LL

POWER

(Source : Foreign Articles)
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- 2017.9 Frankfurt Motor Show (IAA)

VW Group

VW plans to roll out 80 electric and
hybrid models by 2025

Volkswagen CEO Matthias Muell

(1A4) in Frankfurt, Germany September 11, 2017. REUTERS/Kai Pfaffenbach

rraxgry E-LEI 2| E| O] 2030 77HX]| upits
shift to ele (824
billio;) in 2000—1%%0'@' I_Ixh-ll E'xl-%

sla
(1s140) M. 2025WNHX| 1F HM

Theworld = %%01 80%‘2' *HE% E ol out 80

new electr: previous

e 71X BHME EASACE

w28l g SEACE

Daimler Group

Mercedes-Benz to offer electric
option for every car by 2022

FRANKFURT (Reuters) - Daimler’s (DAIGn.DE) Chief Executive Dieter
Zetsche a1s of all its

medelst Daimler= S 2 H{E 2] £ o

electric.
= = =
=0 & 109725 FX}st
Speaking 7, Daimler

(DAIGn. 7|E 7E:|Ic1- 2022|I—j77|'x| 10 ercedes-

Benz pas
E9| H7| XEXE S5t
Because 1e cars,
° —
Daimler E 1" = % H any’s Fit
for Leadt. oy v pracus won s ouvange s = s wiss g Ldlion),

Daimler said.
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=S|

|

BMW Group

BMW Promises 12 All-Electric Vehicles by 2025,
Teases New iNext Concept for Frankfurt

Touts a total of 25 electrified vehicles

By: Collin Woodard | September 8, 2017

et 2025ENIX| 25
Tt 2 MARSIZICE D L E. Of

Jted 1252 ehds| ®7|
ey, 2OF 2EO|= 2 Y
T mo|kE 2|0 2292 £

Xt (11.26 2| 41)
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(Source : Foreign Articles)
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- 2017.10 New Challenger

Dyson

Dyson says it will spend $2.7 billion
developing an electric car

The company knows how to make electric motors and batteries.

A Dyson EV

; James Dyson

sonal Safety and Health, linking the sxrou s from
i pac 5 Dyson began work on

The EV project is already 400-strong—that number includes some veterans of Aston Martin,
Tesla, and BMW—and is "recruiting aggressively." As Autocar notes, last year Dyson received a
$21.4 million (£16 million) grant from the UK government. That is part of an ongoing strategy to
provide funding to many of the country's small-volume manufacturers and suppliers. Morgan,

thatr iefit, Ariel.
The 8 Dyson% loo_l.l EI‘—E—E% $— e batteries
forth cheap and
u o 3,th I
Es:i’: XI'OI'I 2020 Llj 77|'x| El 7| *I‘, E elopelnigc\:l’\ld-
state

Dysol _T'_x‘" El xl 7“ HEI- HEl.E h of his
comp | response to

a lack of action by traditional automakers. Building cars might at first seem a little out of the
comfort zone for the company, but as the inventor points ourt, it does have a wealth of
experience with electric motors and energy storage. Indeed, Dyson was rumored to be working
on an EV almost a decade ago despite official denials.

www.SNEresearch.com

Terra E

Terrak Holding Joins 17 Firms and Researchers
for Lithium-Cell Gigafactory in EU

TERRA

FRANKFURT, Germany — The times of a giga battery factory being only
associated with Tesla will soon be over. At least this is the intention of the
newly founded TerraE holding company which is to set-up a lithinm-cell
production facility in Germany which is typified as ‘Gigafactory’. For this the
holding company has officially been established in Frankfurt am Main,
Germany by a broad eonsortium of 17 companies and research institutes.

reported that TerraE Holding GmbH
known

Terra E EY2 SYojM of ~
'H‘EQ.I EI'E‘ OI% ’.‘ixlé AJ;" 2casted

With m:Zu Terral ) 1S - S| 5| 28k joined this
produce lithium- I-OE ﬁl %! OI EI'. HI %! I_I =3 d for
2

r'I Already last May Bike Europe

Photo Bike Euroj

—
currently all bz % 028'&7)'—x| 34GWO| EI-. .ED Sh\.-'en
Bauer identify will only

widen due to the automotive industry switching to electric cars and buses. Also other
applications such as energy storage systems are on the rise because of the
transition to green energy.

Europe
Chemical/Automotive Alliance
Europe plans “EU Battery Alliance” to establish full large-

scale battery development and production; strategic plan
next year

The European Union is beginning efforts to establish a full value chain of advanced
batteries in Europe, with large-scale Li-ion battery cell production, and the circular
economy, at the core. European Commission Vice-President Marog Seffovié, who

isin chai b
“ B o XIS (R AHE
Temeel ing
e AF H|O]HQF 3}8H7| Y CHE)  nior
such a fi ge-scale
W CHER] SY sloolM BV

o HIE|2] Q7 XpMIMA A

Jjec

o A HEAE LE

w LY 28 22 A& 2

(Source : Foreign Articles)
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> = AL N e —L 1 O] ©
32FNE LIB £ A|& (XEV)-FQ 27[E MI|X R 225 U g4 ™A
0 '20E &= o S & : 20002FCHO| =52
- ©21(1074=) 8,425,000, O|= 1,000,000(2015), == 5,000,000, ¢l= 7,000,000
0259 o]z, 5/ SHo=E L H7|a Tof ZX| =4t
O &=k 199 Hxg ST ¢4, '18HRE NEVE Z5}4| Drive MU
NEV(New-Energy Vehicle) Credits Target Score e e e
Country 2020Y 2030Y H| Country 2020Y 2030Y H|
. St 40\ LY 17| Bhxt
Denmark mmmm 200,000 UK vahs | 1,550,000 oy = x|
401 LY ¢ 7| 2hX L ' A} I
France I I 2,000,000 EFDHHE,LM' f Norway i 253 LA 7| 2tKF Zhof 2 K|
Germany M | 1,000,000 30%;ﬂ %7;3” China 5,000,000 20~30%
Ireland I 230,000 40% Japan o 800,000 20 20%
] g il
Netherlands — 200,000 ZSSD;H;EL;I BAY Australia 20% Production
]
Spain & 2,500,000 Canada I*I 500,000
- : 30 LY $17| =K}
Sweden g 600,000 India 7,000,000 ohof 2|
Switzerland H 145,000 Korea :.2 350,000 (2022Y)

<2017.2H> Global H7| X}-sX} A|& 5! Battery =5
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Maker Target Maker Target
1% - 5-%5% of new car sales by 2020 144 OkCy by 2025 BEV(10% worldwide)
- 25% of new car sales by 2025 -6.44THT} MEB Project (2020~2028Y)
- 10~25% of its sales by 2020 Qo
y js |- TS S0RHTH by 2020
@ - 30% of of its sales by 2022 (3D Scalable Project)
RenAuLT @ 10% of new cars by 2020 A\ LsgR - & 302tC by 2020
SAIC MOTOR - _l|—_75-|| 6OEH:H by 2030
@ - 30% of new car sales by 2030
B @ - =X 400tCH by 2020
CNA;NgAN o -
DAIMLER - 15-25% of new car sales by 2025 @
’ - =X 158tCK by 2025
- MAEF 20161 8~90HLY
- 20184 500tLCH, 20204 1EHOHCH T
cHerRY - 57X 200FCH by 2020
30% of new car sales by 2025
- ek
S/ADN o~ - £& 108tCH by 2020
@Q - Sales start from 2020 Gk 3 o H by
TOYOTA —
ﬁ\\ - Sales start from 2018(20,000/year) ‘@ - =X 108tCH by 2020
JAGUAR - 50% of new car sales by 2020 LAm@
>
@ - 20251 =7 18O o - Sales start from 2019
<2017.2H> Global H7| X} Sk} A|Z 5! Battery =5 U ('15EH-'25H) B|ZE | U3 (Source : SNE Research)
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3.2 SO0E LIB 2 A% (xEV) - 224 H7|XHEV) T £3 (2714)

O MMA 27182 BN XHEA BOjCHS 5 HI|XHEV, PHEV)Q| HISS APESH 29001M = 29[0]7} 191(29%).
F20| 49|(S09HCH 4%), 0]20| (158} £F), La|Ltahs 179AT £3).

20178 1~08 HMHFA I7FE 7|5 =0 HE =2

R - 24 2015 2016 2017.1-9

EvePHEV | HH 2 | 0lE | Bv-PHEV | HH B | blF | ev-PHEV | HH BF | 01E | Bv-pPHEY | HHE BE | 0 F
1 T 240 20,158 180,273 11.2% 35493 190,106] 187% 45675 197,993) 231% 43,111 148,567 | 29.0%
2 |l 113 8,245 1.4% 211 15.606| 26% 965 20,735] am% 2,064 20,262|10.2%
i ~Hd 4,930 352,467 1.4% 9022 336,693] 23% 13,572 431,796] 21% 13,464 325486| 4.1%
4 2 88,224| 23499001 0.4% 349,182 23,991,758 1.5% 536,261| 27,239,149 2.0% 424,892 20,219,965 21%
§ gl 4ET 120,111] 0.4% 648 123,476| 5% 1,477 136,430] 11% 2,069 107,062 1.9%
6 | ee=a|o 1,662 342,215 0.5% 2214 340,597 Q6% 5512 374,545] 15% 5,544 308,025| 1.8
7 7| 2470 L4525A| 0% 3,944 571,526 7% 9617 E17,860) 16% 9,011 Sa3,570| 1.8%
8 Eot=1E 2,585 338,408 0A% 5861 362,650 16% L ale 355,882 16% 4553 2sa04a| 1%
9 E L 19148  450,350) &3% 43314 521168 A3% 23,146 SR0,411) 49% 6,887 3a8,420] 1.8%
10 mgs 16,855 2210927 oA IT5EE| 2345076 12% 36,125 2.478.472( 15% 30815 1,922 366( 1.6%
11 = 13,993 2843030 0.5% 274972 3081408 09% 1350 34168 13% 32685 2302206( 1.4%
12 | 225y 361 172390 02% 1,366 213,645| 0% 2078 247,392| oax 2,693 202,748| 1.3%
13 =y 13,955| 3307039 0.4% 24461 3287.M6| 07T% 28,203 3,708,867 Q8% 37193 2AE2362| 1.3%
14 o= 118,921| 16859843 0. 7% 116508( 17,845 624] 0.7 157.209| 17.865.773| 0.9% 140,191| 12,801,207 1.4%
15 ez 32,440 5562880 Q6% 25244| 5046510 0.5% 2292 4370.258| 0.5% 36,308 4054367 0.9%
16 Aot 5317| 1883.20| 03% &707| 1936990 03% 10,729 1983,011] 05% 1z020| 1618468 0.7%
17 e 1,182 1651868 01% 3299 1833785 0.2% 6082) 1.823.041| 03% 9245 13455214 0.7%
18 ) 1,740  9a7zal| o2% 3015 1214212 a2x 4650 1347,344| o3x 5283 1,100,032 o5
19 | o]0 1,641 1,493 510( 01% 3002 1,725974) o2% 3703 2051218 o2% 3808 1684075 0%
20 =3 1,531 1,113.224| 0% 2067 1155408 02% 2472 1478133| o2% 1,215 am,168( 01% :me'ljlxl'Ale

7|ER 5,889 23548422 0.0% 1186| 22405877 0o LEX| 22,202367| 00% e8| 14,613,212 o = = - o
=4 353.282| 874854955 0.49% 701,590 88,734,104 Q8% 962 A82| 92 830,845 10% a27,709| &7,792,829| 1.2% Ol‘x_l 1~2% —?—E

(ZE#: 20179 112 Global EV and Battery Shipment Tracker, SNEZ|I M #])
(Source : SNE Research)
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3.2 ZL™ LIB =2 AE (XEV) - 2 2H ™I|XKxEV) T} & (X}SXI Maker'g)

PHEV + BEV (HEV H|2|)

O 3= M BYDSt Oj= M| Tesla7} 1,29 # 7X|

(1 CHA| 2 NISSANO| HX} 3}2kM| S E}= HiH, BAICQI TOYOTA, ROEWE 50| 9%

[0 34 BYDL} BAIC, SAIC, Zotye Zhidou 47 YX|7} Top 100 ZXIs| ZHIE AlH

(ea)
Rank 2014Y 2015Y 2016 Y 2017 Y (F)

Maker Sales M/S Maker Sales M/S Maker Sales M/S Maker Sales M/S

1 NISSAN 62,164 | 17.6% BYD 64,687 | 9.2% BYD 115,213 | 12.0% BYD 119,704 8.3%

2 MITSUBISHI | 34,789 9.8% NISSAN 48498 | 6.9% TESLA 76,175 7.9% BAIC 101,226 7.0%

3 TESLA 30,915 8.8% TESLA 48,160 | 6.9% BMW 58,942 6.1% TESLA 101,105 7.0%

4 FORD 22,805 6.5% | MITSUBISHI | 44,840 | 6.4% NISSAN 55,470 5.8% BMW 88,609 6.1%

5 BYD 21,748 6.2% |VOLKSWAGEN| 40,578 5.8% BAIC 51,843 5.4% NISSAN 53,428 3.7%

6 CHEVROLET | 21,684 6.1% BMW 36,323 5.2% |VOLKSWAGEN| 38,045 4.0% CHEVROLET 52,791 3.6%

7 TOYOTA 20,678 5.9% RENAULT 27611 | 3.9% ZOTYE 36,999 3.8% TOYOTA 50,002 3.4%

8 BMW 17,693 5.0% ZOTYE 24,516 | 3.5% | CHEVROLET 32,082 3.3% SAIC 44,236 3.1%

9 RENAULT | 16,448 4.7% KANDI 23,691 | 34% | MITSUBISHI 29,348 3.0% | VOLKSWAGEN | 42,486 2.9%

10 KANDI 12,268 3.5% FORD 20,563 | 2.9% RENAULT 29,336 3.0% | Zotye Zhidou | 42,484 2.9%
Top 10 - 261,192 | 73.9% - 379,467 | 54.1% - 523,453 | 54.4% - 696,071 | 48.0%
Total - 353,282 |100.0% - 701,590 | 100.0% - 962,882 | 100.0% - 1,449,420 | 100.0%

% SNE Monthly Global EV and Battery Shipment Tracker Database
(Source : SNE Research)
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BEV
O & &0 &= BAICO| TESLAR2} Renaut-Nissan-Mitsubishi AllianceE H|X|11 1$| X}X|
O =42 BAICH Geely?t 28 45l= 7I20, BYD:= & 07| 48X} T RXe=z FFo|| tf=H

O =4 = BAICH} Geely, Chery, Zotye Zhidou, JAC 57l &4||7} Top 100)| FEXISH ZME AlH

(ea)
120,000
= BAIC Group 2017F
=TESLA Group 2014 | 2015 | 2016
Renault-Nissan-Mitsubishi Alliance Sales M/S
100,000 Geely Holding Group
= BYD Auto / BAIC Group 6,258 | 22,759 | 57,168 | 101,226 | 9.7%
e Chery Aut bil
—vorou TESLA 30915 | 48,160 | 76175 | 101,105 | 9.7%
80,000 BN Gy St Renault-Nissan-Mitsubishi Alliance | 82,206 | 79,701 | 87,808 | 94,355 | 9.1%
= AnhuiJianghuai Automotive Group Geely Holding Group 11,960 | 29,854 | 49,218 | 89971 | 8.6%
60,000 BYD Auto 7217 | 14,414 | 61,940 | 53451 5.1%
Chery Automobile 8408 | 16,474 | 18,158 | 39,701 3.8%
40,000 GM Group 1,242 2,917 3,787 | 39,545 3.8%
Zotye Holding Group 7,341 | 24,516 | 36999 | 36,979 | 3.6%
BMW Group 15,959 | 27,006 | 26,207 | 31,472 3.0%
20,000
Anhui Jianghuai Automotive Group | 950 | 10,420 | 18,680 | 28,889 | 2.8%
OTHERS 42,692 | 185,806 | 226,775 | 423,789 | 40.7%
0 Grand Total 215,148 | 462,027 | 662,915 |1,040,483| 100.0%

2014 2015 2016 2017F

(Source : SNE Research)
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PHEV
O BYD7} 19|, BMW7} 29|2 S2HM7}6, ToyotaZ} Prius PHV THI| 250 Q0| 39|12 RYHA
[0 SAIC, Geely, Daimlerx %A

[0 VWS H| 23 LHHX| YHES M|EHOZ CtA FF

(ea)
70,000 BYD Auto 2017F
BMW Group Group 2014 | 2015 | 2016
Toyota Group Sales M/S
60.000 VW Group
000 e BYD Auto 14,531 | 50273 | 53273 | 66253 | 16.2%
——GMGrowp / BMW Group 1,734 | 9575 | 32,781 | 57,137 | 14.0%
50,000 e Renault-Nissan-Mitsubi
e Geely Holding Group Toyota Group 19,491 6,284 3,162 50,002 12.2%
@ Daimler Group
40,000 = Ford Group VW Group 3455 | 39,320 | 46,346 | 48380 | 11.3%
SAIC 1,000 | 10,711 | 18,522 | 33,816 8.3%
30,000 GM Group 22,720 | 19,046 | 29,137 | 27,457 6.7%
Renault-Nissan-Mitsubishi Alliance | 31,777 | 42,563 | 28,264 | 25,361 6.2%
20,000 .
Geely Holding Group 8636 | 10,628 | 17,624 | 22,587 | 55%
10,000 Daimler Group 72 6,673 | 15,737 | 21,308 5.2%
Ford Group 20,634 | 18,852 | 24,195 | 19,189 4.7%
0 OTHERS 14,084 | 25,638 | 30,426 | 37,447 9.2%
2014 2015 2016 2017 Grand Total 138,134 | 239,563 | 299,967 | 408,937 | 100.0%

(Source : SNE Research)
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[0 20251 0)| MMA|XIZFe| 21%7F M 7| X7} & Z4. ( 19% share of PHEV+BEV )

22 MR AT WY (EHYE)

3 Drive
25,000,000 > 4
- Cost : L
ond Drive $100/kWh e
20,000,000 - Distance : e
- Cost : Over 400 miles L = e-Truck
1st Drive $150/kWh - New Challenger.:-~"
15,000,000 Dictanc Battery Cost Google, Apple;'e W e-BUS
- Di A
Over 200 miles $30k Car e - W BEV
10,000,000 = Incentived ® PHEV
Regulation
B HEV
5,000,000
0 (9%1 EH)
Type 2011 2012 2013 2014 2015 2016 2017 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)
HEV 920,777| 1,569,849 1,684,761 1,777,312 1,688,527 | 1,868,190 | 2,236,168 2,224,859 2224954 2,221,749 2185028 2138610 2085032 2025229 1,961,326 1.5%
PHEV 13257| 57483  93276] 125881 215508| 280372| 388712 671843 1108190 1565854 1960184 2375601 2710697 3145431 3449450  32.0%
BEV 40566| 77517 124291 198238 323858| 481,169| 790,838 1322312 2337972 3793169 5284985 7098610 9,154,343 11,297,017 13251807  44.9%
e-BUS 1382 1945 3970 27,879 112926| 135773| 105608 127358 195031 229641 255755 281,883 309567 339488 382771  13.0%
e-Truck ol 1106 1850 7950 58540 | 75158 | 173242 174444 251979 683942 1112359 1580226 1983178 2413881 3088350  487%
Total | 975982 1,707,900 1,908,148 2,137,260 2,399,359 | 2,840,662 3,694,598 4,520,816 6,118,126 8,494,355 10,798,311 13,474,930 16,242,817 19,221,046 22,133,704  24.9%
u-HEV 154,213 243,493 338,485 439,184 | 3,421,408| 4,684,383| 6,169,044 7,947,084| 10,101,746| 12,296,626| 14,708,207 | 17,293,592| 19,934,741 | 22,584,427| 25,059,049 22.0%
H2) | 02% 0.3% 0.4% 0.5% 3.8% 5.1% 6.6% 8.4% 105% | 126% | 148% | 171% | 194% | 216% | 235%
Total Car | 78,197,600| 82,166,385| 85,642,108| 87,920,148| 90,691,927| 91,874,005 93,292,603| 94,762,412| 96,300,159| 97,894,607| 99,541,926|101,239,050/102,983,582|104,774,216|106,519,174]  16%
XEVHIS | 1.2% 21% 2.2% 24% 2.6% 31% 4.0% 4.8% 6.4% 8.7% 108% | 133% | 158% | 183% | 208%

Source : SNE Research
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[0 Passenger Car : PHEV+BEV = 2020 540TtCH, 20253 16707HCH Ofj A

Passenger Car Market Outlook

Million ea

PHEV+BEV
90.0 25%
PHEV +BEV 16.7M
70.0 ] ‘ S 20%
0. D:8 1.4 2.2 2.3 . 2.2 21 .
60.0
15% 15%
50.0
12%

40.0

0% 10%
30,0 63. 65.( 66. 67. 67. 66.¢ 66. 588 65. 64.( 62. 61.

7%
20.0
5% 5%
10.0 %
o
) (o]
0%
'15 '16 '17 '18 '19 '20 21 '22 '23 ‘24 '25

B [CE =mmm HEV e PHEV+BEV =—=@=xE\ Share

(Source : SNE Research)
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[] Passenger Car : The ratio of top 10 car Maker of the Global BEV + PHEV = 77~71 %
VW , Renault-Nissan more than 2 million units will be sold in 2025.

N Renault-Nissan @
VW RENAULT NISSAN RENAULT ‘ M%$ggﬂl

The Renault-Nissan alliance is
ramping up production of electric
cars, promising 12 new models by
2022 and vowing to make electric
cars 30% of its overall output.

“Roadmap E” (Frankfurt Motor Show 2017.9)
Volkswagen Group new Roadmap E:

50 BEV, 30 PHEV new Group vehicles by 2025,
€50B battery tender; €20B capex earmark

Million ea XEV Forecast (BEV+PHEV) Million ea  Top 10 Maker xEV Forecast (BEV+PHEV)
16.7 25 100%
Top10 %
14.4 90% —
? 80% == Renault-Nissan
/0% Hyundai-Kia

7.2 Lo 60%  —e—Tesla
. >0% =®="Toyota

- 1 40% GM

o I|I
- I- im II I 0.5 20% =0—Geely
'15 '16 '21 10%  —g=BMW

: 0,

H Total HMTop 10 i 15 '16 '17 '18 '19 '20 '21 '22 '23 '24 '25 T A

<2017.2H> Global H7| XHEAt A|Z U Battery 2 HMI(154-254) 2|LE LR w3 Source - SNE Research)
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[ Passenger Car : H[O|X| &8t 0|52 2025110] 1002l 0| 4ko| H7|XE MArE M

Passenger Car Top 10 Maker EV-index Ratio
- Auto Group 15 | 117 | 20 | 22 25
o 1 |vw 0.7% | 0.9% | 6.9% |12.9% |24.2% | 2.4M
90.0% ——\W 2 |Renault-Nissan | 1.8% | 1.9% | 9.1% | 16.0% | 25.4% | 2.1M
80.0% —e—RenaultNissan | |3 |Hyundai-Kia 0.1% | 0.5% | 4.5% | 8.5% |15.8% | 1.1M
70.0% ) Hyundai-Kia 4 |Tesla 100.0%|100.0%|100.0%|100.0%|100.0%| 1.1M
£0.0% stizmm o Tels 5 |Toyoya 0.1% | 0.8% | 4.9% | 8.1% |12.1%| 1.0M
0 0, o Toyoya 6 |GM 0.3% | 0.8% | 4.7% | 7.8% |13.3% | 0.9M
. = o 7  |BYD 13.3% | 22.0% | 49.1% | 77.2% |100.0%| 0.9M
o o 8 |Geely 4.4% | 7.5% |20.5% |33.1% | 57.9% | 0.9M
30.0% o, 0, o, o, o,
o 9 |BMW 2.0% | 3.9% | 13.2% | 21.2% | 30.4% | 0.7M
ee
20.0% o= Geely 10 |BAIC 2.7% | 8.1% |19.7% |32.1% | 62.2% | 0.7M
10.0% s—BMW OTHERS 05% | 1.0% | 4.8% | 8.4% |14.8% | 4.8M
000 e=BAIC AVERAGE 0.8% | 1.6% | 7.2% |12.3% | 20.8% | 16.7M
'15 '1l6 '17 '18 '19 20 '21 '22 '23 '24 '25

¥ EV-index : PHEV + BEV

(Source : SNE Research)
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[ E-Bus : 41 % share of total vehicles in 2025
O E-Truck : 12 % share of total vehicles in 2025

Milion e2 BUS Market Outlook
0.9 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

41%

0.4M
4

'15 '16 17 18 '19 '20 21 '22 '23 24 '25
N Tota| M xE\V =—=0=xEV Share

Million ea Truck Market Outlook

24.0 24.3 24.5 24.6 24.8 25.0

222 229 23.5 12%

3.1M

BN Tota| MM XE\/ ==0=xEV Share
(Source : SNE Research)
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=CH< A Xt _ =132t F OfF (Al
32SHA LIB =2 A (XEV) - =24 HI|XH(XEV) A|E HY (&K}
[0 E-Bus :CHEE S M7l A|FE 2|=5t AUS.
O E-Truck : 2L SIAMOMAH|A|AHSH GM, ERE} S0| A|&Z 2|Eo)| LHZ ™ak,
1,000 ea Bus Forecast (BEV+PHEV) 1,000ea Top 10 Maker Bus Forecast (BEV+PHEV)
382 80 =) 100% Top 10 %
281 309 339 77 =8=Yutong
255 49 80% =—8—Kinglong
229 10 28 60 BYD
13.&)3 1237 60%  —#=Zhongtong
40 —o—BAIC
I| |I |I
20 509  —®=CRRC
=—@=— Granton
0 ﬂ i 0% =8— Hyundai-Kia
HTotal M Top 10 15 16 17 18 '19 20 21 '22 '23 '24 '25 —e—Asia Star
1000 ea Truck Forecast (BEV+PHEV) 1000ea  Top 10 Maker Truck Forecast (BEV+PHEV)
3,088 600 & é i\,ﬁ, 2l 100% Top10 %
2 414 376 RENAULT "erons =@ Renault-Nissan
>0 80%  —mGM
1580
1 1 172 400 0% _._'Il:'zyr/(;)ta
300
2 a00% ~—O—FCA
5&5 7&7 9‘83 1348 %5 Il I I 200 Changan
100 20%  =®=Hyundai-Kia
15 '16 '17 '18 '19 —e—Honda
0 0% =@ Daimler
® Total WTop 10 15 '16 '17 '18 '19 '20 '21 22 '23 24 '25 —e—Dongfeng

<2017.2H> Global ®7| X}Ex} A|Z U Battery

8 HY(15d-251) 2 =ZE W B3

(Source : SNE Research)
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[0 Commercial Vehicle : HO| X AEX} HO|7{E2 20255 10THCH O|Ato] M7|XIE Mok Mot

Commercial Vehicle Top 10 Maker EV-index Ratio Auto Group 15 17 20 Y 25
100.0% 1 Renault-Nissan 04% | 0.6% | 5.0% |11.6% | 21.5% | 0.5M
90.0% —e— Renault-Nissan 2 GM 0.0% | 0.0% | 2.3% | 5.6% |10.6% | 0.4M
80.0% ——GM 3 Toyota 0.0% | 0.0% | 2.4% | 5.9% |11.7% | 0.3M
70.0% Toyota 4 Ford 0.0% | 0.0% | 2.1% | 5.0% | 9.4% | 0.3M
£0.0% Ford 5 FCA 0.0% | 0.0% | 1.2% | 3.9% | 9.3% | 0.3M
c0.0% o—FCA 6 Changan 1.3% | 2.9% |11.0% | 36.5% | 90.3% | 0.2M
' o— Changan 7 Hyundai-Kia 0.0% | 0.0% | 2.3% | 5.6% |11.1% | 0.1IM
0o i 8  |Honda 0.0% | 0.0% | 2.6% | 6.2% |11.7% | 0.1M
300% o 9  |BAIC 1.9% | 3.9% | 8.5% |13.2%23.4%| 0.1M
20.0% BALC 10 [Dongfeng 3.0% | 5.0% | 9.9% |14.5% |22.3% | 0.1M
10.0% Dongfens OTHERS 21% | 2.2% | 5.6% | 9.0% |14.1% | 1.1M
0.0% AVERAGE 0.8% | 0.9% | 3.7% | 7.5% |13.5% | 3.5M
15 '16 '17 '18 '19 '20 21 '22 '23 24 '25

% Commercial Vehicle = EV Bus + EV Truck
¥ EV-index : PHEV + BEV

(Source : SNE Research)
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- ESS 8= - 7188

- 7P8& LIB ESS= 1311} 1442 L= 0| Main A|ZO|R2L}, HzEg O £ho] StA 2 AIF-SFO0| O|0|5 ALt CHEF, 154 O|2= =220 = 78 o| =Hoj
Ol 8l =239 AlH @gggg 374 g&0| ._oE._“:f oL, %% Of“EIﬂ 25 SHOIAOtS HHEC 77te| 75 S HIRSHY M= 7HF0AM =
ESHA| 7PYE ESS7F MM =D AKX A|FHG0|2tE HOM 8, 28, Size0| M =X 29[S 20|21 U= LIB-ESS7L LM E O| 2 A &
Hao|ct

Figure 22 71748 LIB ESS A|%F ™M (23, MWh)

=28 7P°d 8 LIB ESS A& F

20000
15000 7|Et
e
10000 - sz
— uz
5000 . I mos
— m=0|
0 o — — - [ [ . . I
2011 2012 2013 2014 2015 2016  2017F 2018F  2019F 2020F  2021F  2022F  2023F  2024F  2025F
2011 2012 2013 2014 2015 2016 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)
210 - 2 3 9 32 60 120 220 370 588 904 1,350 1,998 2,937 78.4%
o 3 3 11 17| 103 114 181 345 685 1,148 1,619 2,234 3,038 4,101 5,537 49.0%
o= 2 26 84 84 361 234 280 336 504 756 1,059 1,429 1,901 2,509 3,262 24.6%
== - - - 1 - B B B 10 100 300 450 675 1,013 1,519 #DIV/0!
sk | | | | B B B 10 30 50 126 189 321 578 #DIV/0!
7|E} 1 1 3 4 12 36 89 151 242 363 527 737 995 1,324 1,721 64.3%
Total 3] 100 108 485 416 610 952 1,671 2,767 4,143 5,882 8,148 11,264 15,554 41.5%

Source : SNE Research

www.SNEresearch.com Think Energy and Environment! 81/142



SN@)Research
3.3 SCIE LIB 29 A|EH (ESS)

-ESS SEH - 498

- MY ESSE WE AL AL BE S F7|S 20| ALRBHE £2K0) M Peak cut® 9 Peak shift 8% 2 ALREHCE

o
20|/93 A 0| FK| 55% &g (204)
w2 4|7t B2 A8 Building®| Peak Cut I Peak Shifts £t H7| 23 HZ0| MainA|ZO|L 2 220 20kt S0t 27te| Mz SE| S
E| X Otol
=2 Lo O

Figure 22 A2 LIB ESS A|% M (22, MWh)
Z2 MU LIBESS A% MY

10000

8000 7| Et
m 3}
6000 o=
5=
4000 . o
. moz
2000 . - e
= s §E 1B "
0 . . — [ ] [ | [ |
2011 2012 2013 2014 2015 2016  2017F  2018F  2019F  2020F  2021F  2022F  2023F  2024F  2025SF
2011 2012 2013 2014 2015 2016 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)

20 2 2 4 38 55 122 244 397 630 970 1,358 1,765 2,295 2,984 3,849 52.9%
o 1 2 2 10 14 15 40 60 a0 134 199 292 409 568 784 49.6%
= 1 2 4 12 10 8 13 30 60 130 189 264 369 517 719 53.3%
Sz - 1 2 9 3 4 11 28 113 284 624 936 1,310 1,768 2,299 94.3%
sk - 1 5 43 36 39 450 500 430 380 330 300 350 400 450 287%
7| E} - - - 2 1 10 7 15 61 119 184 313 479 694 1,006 99.6%
Total 4 8 17 114 119 198 765 1,030 1,384 2,017 2,884 3,870 5,212 6,931 9,107 54.3%

Source : SNE Research
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-ESS 8K - M

- M8 LB ESS A|¥2 50|/9E/E5=0| MM 71% Mq
- AMXHAY M SOl 2 Peak Shift Q! ESS Q14 st 7t bS53 F/R EHY7F =0 A& 5019,
-'17~'18d ©7|2& 50|, $+=, 7|[EH=FF )9 A|H0| SE%

Figure 22 MZ & LIB ESS A& MY (87, MWh)

=22 M3 & LIB ESS A|& M

40000
30000 7|t
= o3
20000 l nE=
B
10000 - . moa
= = m B B
0 — — — | | [ ] -
2011 2012 2013 2014 2015 2016  2017F 2018F 2019F 2020F 2021F  2022F  2023F  2024F  2025F
2011 2012 2013 2014 2015 2016 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F CAGR('15~'25)
210 15 21 40 113 100 500 610 986 1,670 2,545 3,410 4,570 6,124 8,144 10,832 59.8%
oH 10 17 65 82 270 413 650 997 1,475 2,124 2,952 4,104 5,704 7,872 57.8%
= 2 5 15 31 24 106 45 150 450 675 945 1,323 1,720 2,236 2,907 61.6%
== - - - 134 85 117 201 405 780 1,350 2,025 2,977 4,316 6,043 8,158 57.8%
sk 1 3 5 64 159 147 605 790 1,110 1,221 1,343 1,477 1,625 1,950 2,340 30.9%
7| E} - 2 3 23 18 66 520 660 720 840 1,260 1,827 2,558 3,453 4,489 73.7%
Total 22, 41 80 430 468 1,206 2,394 3,641 5,727 8,106 11,107 15,124 20,447 27,530 36,598 54.6%

Source : SNE Research
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- ESS '8 - UPS

UPS A%SE LR 1 37|17} Chs}m, 0]0] YTK| SO2 ESS AIZO0| 34I5|0f QICh A8 UPSO| MARA|L ESS @ 9(0f Zeotx| o0 of
100KVA of Cf# UPSSL S41577| UPSE H #13(0] Zersfg(). st UPSE MEEX|E Loz M4 LEHT & ABSLL 9oL} 0|8 &K
LB7} CiRE Ho2 MYEICE S471718 MYFAIE A7to] UBTX|S F2 AL8sHR LU, 0 Al LIB2 CHHE 222 o4 ETt

Figure 224 UPSE LIB ESS A| & M (2, MWh)

=22 UPSE LIB ESS A& FU

6000
5000
7|Et
4000 I m o2
3000 l nz=
olg
2000 . 0| &
= =3t
1000 — - -
- = B = N
2011 2012 2013 2014 2015 2016  2017F 2018F 2019F 2020F  2021F  2022F  2023F  2024F  2025F
2011 2012 2013 2014 2015 2016 2017F 2018F 2019F 2020F 2021F 2022F 2023F 2024F 2025F | CAGR('15~'25)
20| - - 1 9 20 42 65 98 166 274 438 688 963 1,252 1,503 54.0%
o - - - 19 20 13 25 43 74 125 206 330 495 742 1,039 48.4%
= 3 - 9 25 8 10 20 34 51 82 126 190 275 385 520 51.8%
== 81 62 74 105 17 25 55 90 160 220 304 416 520 645 799 47.0%
St - 1 9 25 44 67 114 148 188 235 290 353 428 513 616 29.6%
7| E} 4 - 73] 127 2 1 5 10 30 50 80 150 225 338 506 73.9%
Total 84 63| 166 310 113 158 284 423 669 986 1,444 2,127 2,906 3,875 4,983 46.0%

Source : SNE Research
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- %37

- YA A2 S Y YAz 2ol ZHE X|Eot A|Fo|Ct.

- SF20| =2 MAF AHZE QI Umicore@t &=92| ShanShan0| M/S 1,29|2 XXt QIC} Nichia= 39 £ 22 Umicore= SDI, LGC S50 &2t 91,
ShanShan 2 CATL, Nichiae ItLtA Y 9| main 3= 40| C}.

- Y& 2 Nichia, Sumitomo, Mitsui , Toda &2 g7t &2 = ZX0|1, 2 = 2|& O[XTX| A0 A HESIHM i=A|EES HIEZ
ShanShan, Reshine, Pulead, Easpring, B&M, XTC § =2 0{2] &7t 222 M/S 10| HOf| Xt2| & UALCE.

- S22 L&F7FNCM 2, |2 =271 NCAE, ZADAMAX| I LCOE FHOZ MAMSID JOMH M/Se L&FZL 69|, 2= 271109, ZAZAMAN=
109|3 otgto| mujF2o|ct

2|& 0|2 O|AHX| & IS SESYEH'E Tl 72 (2017)

=2 af
29 Mza  DEE gog
Cathode 1 Umicore 29,8200 9.59%
Umicore,  ShanShan(h),
micore anshan(t 2 | ShanShan() 27,740 8.92%
6% 8.9%

3 Nichia( H) 21,7400 6.99%
Nichia(H), 4 SMM(F) 20,500 6.59%

7.0%
5 Pulead(+) 15,820  5.09%

SMM
; EE/H)’ 6 L&F () 10,7200  3.45%
Pulead(ch), 7 XTC() 10,260  3.30%
5.1% 8 Easpring(+) 10,120  3.26%
Ecopro (i), L&F(#), 9 | Reshine(FF) 6,950 2.24%
2.0% i ring (7h), — XTC(=h), 3.4% 10 £ - 6080 196%
2.2% 3.3% 3.3% copro(%) i 727
Others 151,131 48.61%
Total 310,881 100.00%

(Source : ' <2018> 2|& O|AHA| F=a M UM HE2H A0 B ' 2[=E ) (Source : SNE Research)
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- g3

=M AE2 53, 20| ZMHE EO0|1 U= AFO|CE ot M= Y22l 7|80 =2 7IA B HO|M Cha UL

=9| BTRZ} ShanShanO| M= QI x= X "ol ZMZ M/S 1,29 £ X}X|8tn QJ/CH

- X2 BYD, CATLO| 22 =22H0| SO{LIHA ZAME £0|1 ULt YE| Hitachi Chemical2 2Z=ZA(
Doa ] ol
CN=] OI'—T'— Ml:l'-

- ZE2Y Toplod|= &=9| BTR, ShanShan, Zichen, Xingcheng, Sinuo, Zeto 7f, &= 9| Hitachi Chemical, Mitsubishi Chemical, Nippon Carbon, JFE
Chemical 0| X}X|5}12 ULt

- otm 2 mAAAE, GSO|HX|(THYZHEH A= =X]) =70 A|F0| oSt ULt

o olo

MO ZME 201 AL TpLfa o ==

2|& 0|2 O|AHX| & S5 SESYH'E Tl 72 (2017)

DEsSHE Hog

_E'?'l x'“—;l':—)‘l' (E) =3
Anode 1 BTR() 45,800 22.59%
BTR(+), 2 | ShanShan() 27,570 13.60%
itachi( H 829
JFEGH), 3 Hitachi(H) 23,970 11.82%
H Q,
5 0% 4 Zichen(F) 14,360 7.08%
Zeto(), 5 | Mitsubishi(F) 12,010  5.92%
2.1% :
_ _../...,_- ShanShan(), 6 | Xingcheng(¥F) 9,600  4.74%
Sinuo(+), 2.2% 13.6% NipponCarbon(
. 7 4,860  2.40%
NipponCarbon( H)
2.4% ) 8 Sinuo(F) 4500 2.22%
. Hitachi(H),
Xingcheng(s), .~ ™ ftachi(H) 9 Zeto(H) 4,400 2.17%
4.7% Mitsubishi( n(+), 11.8%
: 5.9% 71% 10 JFE(H) 4080 2.01%
Others 51,590 25.45%
Total 202,740 100.00%

(Source : " <2018> E|& O|XHHA| =8 ~M A E2A4UMY £AY) " 2ZE )
(Source : SNE Research)

www.SNEresearch.com Think Energy and Environment! 90/142



SN@) Research

4.1 WHE{2| ALY EXY AJE FG

- gy
- 22Y AY2 oS Y 370| WHWSHA ™St ALK
- 2o|2 AR 2 =] Asahi Kasei@t Toray, $t=2| SKO|=H|0|MO| M/S Top3 & @Msl1 ULCE M/S 42| HO|HE Celgard= ZHA Asahi Kaseiof 2147t
2t H T M A Asahi Kasei?t2| Market A|LHX|7} 2 HA Z{o 2 FMak =ECh &= Senior 7} 49| 2 224ICt

- ZEY Toplod= Y& Asahi Kasei, Toray, Ube, Sumitomo 7} $t= 2| SKO| - Hj| O] M 1} W-SCOPE(Q| & 7| ), &= 2| Senior, Green, O/=92| ENTEK
o| XtX|8t Q\Ck
=2 SKO|.-Hf|O| 40| XtA} HHE 2| 2|AtRt L CH7| Y SO 326t L1, X[ ditetel =7t 54 SO|Ch W-Scope?t 532 SO THOHE

60| ?IX|oH UL

g|& 0|2 O|AHX| & Z2|% SESYH'E Tl 72 (2017)

=9 Mz EAE mgs
Separator 1 Asahi(H) 412 18.83%
P
Q,
ENTEK(Z), - 2 Toray(H) 270 12.34%
2.3% Asahi(H), 3 SK(#) 235 10.74%
Xinxiang™~ 18.8% - N
Green(:i) 4 Senior(7F) 198  9.05%
3.7% 5 Celgard(E) 158  7.22%
SMM(H), k Toray(H) 6 | W-SCOPE(H) 158 7.22%
PN ,12.3% 7 Ube(H) 141 6.44%
Ube(H), 8 SMM(H) 80 3.66%
o SK . inxi
6.4% . () N X|n)(|anEg Green( o0 3.66%
10.7% )
SCOPE(# Celgafd! . 10 | ENTEK®) 50 2.29%
), 7.2% 7.2% Senior(#), 9.0%
£ 7° Others 406 18.56%
Total 2,188 100.00%

(Source : ' <2018> 2|l& O|AFA F=a 4 A HE240ad 24f) ' 2|ZE)
(Source : SNE Research)
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|
- §ofY

- ol A2 221 FR0| ZME 20|10 U= AIFO|CL

- Yo Mitsubishi Chemical 2 HoiT HZ7|&T §617152 22 M/S 1918 RXISHD YO0, AL KT LotL|2t 313, SRS Hoj42
Saotd ULk

- BZZ2 O|XMX| AN o| MEE2 HIEH O Z AN =2 HEM 7t F4 L} Kaixin, Guotai Huarong, Capchem, Jinniu, ShanShan 50| M/S Topl0&
7| E5t ULt HH2 CHE X S0f HH JUiXHoz M= TUATHO| X| @0 T2 Ll LA 0] St ULt

- =2 OHA0[H(H Sdste), 2| 21(H HA M O|Z) S0| &f-dSDL Leztstel HXAY &t HE20 dE8l 2L, =20= =2 M7t
SHO o2ZS #2 ACH

[l
o
>t
nE
_E!
=

2| & O] 2 O|XIHX| & Hsl|H = i 72 (20174)

=2 H|Z= AL DESIE) B2
Electrolyte 1 | Mitsubishi (B) 18,500 14.8%
2 | Tinci-Kaixin (%) 17,500  14.0%
BYD(+h), Mitsubishi (H), 3 | Capchem (#) 12520 10.0%
] 14.8% ,
Panax 2.9% 4 Guotai () 10,6000  8.5%
(), Tinci- 5 Ube (F) 10,0200  8.0%
3.4% iy
abdn (), 6 | Shanshan (&) 8380  6.7%
;
CentralGl 14.0% e
entra 37 7 Jinniu () 68200  54%
(H), 4.4%
8 [CentralGlass (H) 5,540 4.4%
Jinniu (4), Capchem -
9 Panax 4,200 3.4%
5.4% Sha"Sha“U . (=h), ; ) ?
0, Q
(i), 6% Dok 5 oo 10.0% 10 BYD () 36000  2.9%
8.0% Others 27,650 22.1%
Total 125330 100.0%

(Source: ' <2018> Z|E O|XFX| =Q AKX HM MSL2M4c) 2xf) ' 2|xE )
(Source : SNE Research)
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4.1 HHE{2| AC} BEX} A|%&F Hak

- 2020 77}X| Cathode 5.7Hl, Anode 5.8Hl{, Separator 6.8H||, Electrolyte 4.6H| /4 %F T,

- ACH &% AlE2 20158 0|20 = EV, ESSE HIE|2| Ao JToz T Z2 O S/t = UAS AR o¢&ltt
- E2l& 0|2 2NTX|§ Y= & O =27t S7H5HEHA 2015 155453 E 20| 2020140 = 893,241= 22 AEd T & 41.9%% &0 HYECt
- 2l& 0|2 2NTX|E =M O =271 S7H5tEHA 2015H 102425F 20| A 2020140 = 597,383= 22 AEd Y& 423%% 0| HYECt

E35| Ql=5¢0f Ciot M7t F5ig HYO|Ct

- E2l& 0|2 2XTHX|§ 22|92 fE =27t S7H5tEHA 2015H 1,022Mm* 20| A 2020H0] = 6910Mm" 22 AV T & 36.1%H 0| YL =Tt
- 2lF 0|2 2XTX|E Ho{|H 2 Of i =27t S7I5tEHA 2015 74900 #20iA 2020H0] = 3471028 22 VD Y E 359%% 0| B &t
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(Source : SNE Research)
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- SIXIXY A|ZF (Raw Materials)
32 AXA =, TFHE edet FHol

JOlA Li, Co, Ni, Mn S HiE 2| E=Z

- U} 2] RIXPRY AT BAEE B
0| CHA| Y312 ApgokA Hct
Aol A U JtSots @A, 215 YIYSTS SIEE YHE A PEY 4+ Utk

M= E ditot=s gt olE

- BHE 2| AR AT 2 &Lt

Li Raw Materials Li,Co, > Cathode Company
=
A\ ALBEMARLE AlCo3 ... > —
Co Raw Materials —> Refining (CoSo4) = —Precursor Company ;issgsm S Gsor
8l
GLENCORE ' Freeport [&balt bhpbiﬁilon ECOPROBM 47 FNICHIA
V VALE JINCHUAN @I EEKL::& @grlul::ﬂ o Tanaka I:hem'\talmrpmlian
: : -~ . _ L ENF & L
Ni Raw Materials —> Refining (NiSo4) eur_ ED
Tl Chenia oo "t"t't:.,.. SUMITOMO 4N PP pyoad B BHER

Wae A GLENCORE
@22 (L 2

& xEe KiK' ) nanp

HUAYOU COBALT  gopait mesrl Mrtal

bhpbilliton JINCHUAN 211

Mn Raw Materials — Refining (MnSo4) —

V al¥m odl
VALE norisk nicker  Bhpbilliton

sherritt SUMITOMO

(Source : SNE Research)
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O L-Hd

- SIXIXY A|ZF (Raw Materials)

old
=T

- AR A2 g|A=0] 53

mun

Others

A ALBEMARLE

Lithium

TALISON
LITHIUM

(Albermarle

TG TAND GROUP

+Tiangqi)
29%

Ni

<4
VALE Norilsk

14%

Nickel

alln

Mining & NORILSK NiCKEL

Metallurgical

) ©omPanY - G| ENCORE

INTERNATIONAL AG
1(-’1’%‘ ) INTERNATIONAL

BHP gilliton @@l
Others J’“"‘&;’g‘u p bhpbilliton
62% -
JINCHUAN @I

www.SNEresearch.com

Y (~2025) 2| 2E LHE 2|

SN@) Research

Co

GLENCORE

Glancore INTERNATIONALAG

23%

Freeport & balt

Freeport
15%

Kores
1%

&l

SumotomoGNC/ -

‘HiE bhpbilliton
Sheprigt 1% Vale SA Gécamines
3% 5% 5%
. ‘ VALE
sherritt =~

Mn

JINCHUAN @I

VVALE

Vale SA 13.7%

alln

Norilsk N
Norilsk Nickel \orisk nicxst

Mining 10.4%

— Glancore 4.4

...
bhpbilliton
Jinchuan Metai
Others 60.3% 3%
W Sherritt+Sumito Sth'l’ltt
mo+Kores 1.6%
South32(9) 1.6% SUMITOMO
Sherritt+GNC
1.4%

(Source : USGS, SNE Research )
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4. Z22H | |B S =3k Ol &

O L.
- SIXIXY A|ZF (Raw Materials)
- AR A 0 E2 X GSH B0 oot 4
Portugal 2| & Of &

Australid®% Zm
11%

Argentina
14%

China
22%

LI OH=+aE
Guldrstoes ml!:ﬁmﬁ =

Canada 3%%2% 1%
SouthAfricage,

Indonedi%

Other
countries a
8% 9%

www.SNEresearch.com

Australia
24%

Russia
10%

Chile

52%

Brazil
13%

SN@) Research

Madagascalew TYE Ofj ZHZF
ussia

S8 295-CaledonffimahAfrica
%mZi\ac\‘:j{ N%
Canadagg,

Philippinesgg;

(]

0,
Cuba
7%

Congo
49%

Others
10%

Australia
14%

T7F O
GabGhNAsaldestan
China 390 29 19%
India 6%
8%

South Aferica
29%

Australia
13%

Ukraine

Brazil 20%
17%

(Source : SNE Research)
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- SIXIXY A|ZF (Raw Materials)

- 33%0) 2apB1E O|X HX|B 2|5 +2£ K& S7810] 202501 = 66%0] T HO 2 O AlBHE.
- ZH 229 Y7 AIRO|M Battery O SO{7 @7to| B8-S 4~5% HEO|Ct

2015 XY =2 AE Y - F71E

2l & a7t

otuj 2| &k
=, uapd%
5]

8%

OFAJOHRI =,

e
)

24%

20254
20154

Lo m

# Glass

= Lubricating greases "
» Merallugy

u Air conditioning

# Polymers

» Medicine and Life science

» Others

www.SNEresearch.com Think Energy and Environment! 98/142
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- SIXIXY A|ZF (Raw Materials)
-AH =229 LA AFOM HIEHZ|822 S0{7t= LA H|E2 3% FEO0|C HI|A HiH 2| A|FO0| ZCHE|HAM LA =& F7t7F o & &t

- A 22Y [YE AT A Battery Chemicals 0 20{7t= TR EQ| HE2 38% H = 0|C}.

2015 AX 2 Al HE - 3718

[1)al

i
¥
£}
nE
|m

OFAj o}
25%

Cobalt Demand By End-Use

Other
4%

Tyres 3%
Magnets 5%

Batteries Others 7% Battery Chemicals
%%

3%

Pigments 8%

Stainless steel and
special steels

07% Catalysts %

Total =1,890 kt

Hardmetals 10%
Superdlioys 20%

(Source : Accuval)

Source: Company data
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4.2 WiE{2| FXIRY AL R
- 25/ E AKX

- 7R UNYRE YIWO| F2 Molk 2|5 BYE, U LA ¥/8F I} R MR M0jE 72, FTO0|FS 5 + ALk

Li Ni Co Mn Cu Al Fe 2 7|E}
&= [ ] ® ® L [ L
L= 7T ®
== 7|
A/2= Lead Tab @
Can o L
Cap Ass'y o o
Pouch e
T s A ®
7| E} (Safety Device ) ® o

* SNE Research
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4.2 HE|2] YIKFX| A|RF Hat

- 2l& T MBEE EAE 2lE 2RE, A, Y2h & 2, 72, &R 0s 5 50| ALk 1 2o =X| A E F£F0| ULt EfOJEtFO|LE H2[F
olgtE0| Y7 20|7| = SHf.

l KWh &} HiE{2| Li / Ni / Co / Mn / Cu / Al 2| AIEEF
1,200
°
1,000 ® Smart Phone Pouch Cell ( LCO)
® 18650 Cylinderical (NCA)
800 °
° Prismatic PHEV (NCM111)
°
00 @ Prismatic BEV (NCM111)
° ° ® Pouch PHEV (NCM111+LMO)
400 ° P
. o . Pouch BEV (NCM622+LMO)
200 2 e
- .
° °
0 * ®
Li Ni Co Mn Cu Al
v Cathode v Cathode v Cathode v Cathode v Anode v Cathode Substrate
v Electrolyte v v v Substrate ¥ Lead Tab
v Lead Tab v Can/Cap Ass'y

¥ Pouch

* SNE Research, 20173 #Hx|| kA 0| Y E|2| & X = 7|5
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4.2 WiE{2| FXIRY AL R
- HA AT YR B

[ =

- 2t HX| o] ANE SIS I CrSm Lk
- Ay Moe 2F12g 9 2|E0| A5, PHEV2 &0f| = 2.3g, EV 20| = 6.4g 9| 2|&0| AR =ICt

Ao TR By lg/cell

[g/cell] Ah v Wh Li Ni Co Mn Cu Al Fe 2! 7|E}

4% iphone 8 1.81 3.8 6.878 1137 0.107 8.013 - 2.466 1445 -
Model S 18650 318 36 11448 1.180 8.166 1511 - 4.060 1.882 10.000
Prismatic PHEV2 37 37 136.900 24601 60.364 50.262 44,603 66692 | 26479 -
Prismatic EV 94 37 347.800 63742 | 151600 | 125213 | 111544 | 164.692 72,025 -
Pouch PHEV 26 3.65 94.900 17.378 27.784 27.907 61.772 76992 | 18920 -

* SNE Research, 3%4 A5 &2Fo £ =X Graphite, Carbon A|, Tape &, Tubing & XAl A 7|Ef XM= A el ZA L.
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- CF2 ST ZRE Hefol 215 MB0IM P2 4 Ut 2150 Y BA| Yk oS 50| 199 B 2| §0|M £ET 4+ 9k 2159 Y2 0188g0|C
- xRS Bt alEol o 5, LCEZ MY U2 J|FOE Lt & %

- 2/50| 5 7|¥e 0| 02t 4, BN, Clay, HAFY 2|ALO) ]
o 5 I gBoIMol P4 FE 720| MEHO 2 HEE D YO0, 1 HHLISS N Cratt

Ok
1z
i
T
N
>

T ’ LiOH g‘jﬁ;;g 1i20 Li2c03 LiAlSi206
cusem | TS | wses (EA2IE) (~E5Q)
#d T8 E, 44 =8 ol RISl
p | L 1 3448 6,061 2153 5324 26455
Ay,
o | |ZEOIszREsE | T LioH 029 1 1751 0624 1543 777
g FEJ2 Bz Zu OfZHE|L, :
o= o2 a- %E H O )
L ) ot R""“‘L"i’ﬁﬂum LIOH-H20 0.165 0571 1 0356 088 443
s N\ o son 20 0465 1603 2809 1 2476 125
JEEHERTER Y L v
352372 TR s333 Li2c03 0.188 0648 1136 0404 1 5025
&7, 9% Hg) o g TgF TIANGI GROLP
\ J LiAlSi206 0038 0129 0225 0.08 0199 1

Lithium Carbonate Equivalent LCE : 5.324 LiCO3 = 1 Li Metal

Source : Battery Association of Japan, Keith Evans, SNE Research &
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- XF 10 B S07ts F2 AR E (ko)

- F2 M| Ak 2 oo 017t A E S ALt
2| 50| o 7.7Kg, L|Z10| 2F 53.5Kg, T EJ} 2 9.9Kg SO
- TI7|RtSAe| HIE 2| 80| AX|= =M=, oY A=

He2© otziet Zct B E HX| Q| ol mat CtEAX|C Hi&ete RES & o2 ¢
b}
2 ROLE ZO|CH

N ot

i

ok

Li Ni Co Mn Cu Al
Tesla ;
Model S | . .

7.7kg 53.5 9.9 X 26.6 12.3 18650 Cylinderical
75KWH (NCA)
BMW
i3 Gen2 6.1 14.6 12.0 10.7 15.8 6.9 Prismatic

(NCM111)

33KWH
GM 134 26.3 26.4 43.9 39.7 24.5 Pouch
BOLT (NCM622+LMO)
60KWH

v Cathode ¥ Cathode v Cathode v Cathode ¥ Anode v' Cathode Substrate

v Electrolyte ¥ Lead Tab Substrate v Lead Tab

v’ Lead Tab v’ Can/Cap Ass'y
v Pouch

SNE Research ‘Global Lithium Ion Battery Raw Materials Market Trend and Forecast(~2025)"
(Source : SNE Research)
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- XE 1 T 07t F2 XL & (kg)

- E|&2 2Y S o B 2016

|4 OF 5OHCH 7}2F0| MONE|Q=C| Of 7|0 SO{7te EHAZ|E AQEFS TR B 45020 772 0| S0{2t28 & 4 Urt

- BMW i3 L} Nissan Leaft Bf2 %FQI EtAME|EO| E0{2te2 & 4= QI
- 0K ®MIIKA|RO| SHIHESE YR £20| HL SR8|E £ dhof gls Aglo|ct
Tesla ,
Model S <2016\ds | HEENEAS | O suAE | 3 mucs | SEueEcew | SRS 20
75KWH = 223 (kg) 28 Z(Price) (2016) (kg) (Price)

Tesla Model S 41.0 $770.7 50,911 2,087,086.3 $39,237,221.7 4469
BMW
i3 Gen?2 BMW i3 325 $610.6 26,166 849,777.5 $15,975,816.7 1829
33KWH GM BOLT 713 $1,341.2 582 41,520.8 $780,591.3 99
M Nissan Leaf 229 $430.4 49,034 1,122,545.2 $21,103,849.2 240
BOLT
60KWH Total 2.826,736 | 28923.200.0

NISSAN

LEAF i

30KWH

www.SNEresearch.com

X Etéte| & (2016) @ $18.8/kg

(Source : USGS, SNE Research )
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=M 72 AXA HE

: NCA > NCM > LCO > LFP
Co :LCO >> NCM111 > NCM523 > NCM622 > NCA > NCM811
Ni : NCA > NCM811 > NCM622 > NCM523 > NCM111

.08

- = AFE SFO| Wk BiE 2| | e F=a g H[E0| EEkX|A E Lt

Amount of raw material per Cathode material

[%]
Cathode Lco LMO NCM-111 NCM-523 NCM622 NCM-811 NCA LFP
chemical formula LiCoO: LiMn204 LiNi1/33Cg:ﬁ Mny/ LiNio.ng:zMno.s LiNio.s(é;:;.zMno.z LiNio.ngzo_1Mno.1 LiNio.ngzonAlo.os LiFePOu4
Component wt
Li 7.09% 3.84% 7.20% 7.19% 7.16% 7.13% 7.22% 4.40%
Co 60.21% 2037% 12.21% 12.16% 6.06% 9.20%
Ni 20.28% 30.39% 36.33% 48.27% 48.87%
Mn 60.77% 18.98% 17.07% 11.34% 5.65% 0.00%
Al 1.40%
Fo 35.40%
p 19.63%
0 32.69% 35.39% 33.17% 33.14% 33.01% 32.89% 33.30% 40.57%
M°'e[‘;‘;':1"__"ﬁ’e‘9"" 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

(Source : SNE Research)

www.SNEresearch.com
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- IR SRE AR 4|2

- xEV Cathode material Trend : NCM111 — NCM622 ('19) — NCM811 ('22)
NCA — NCA (High Ni)

of

- TR 1R ST FHAEE s2l7] 26 HiE 2] PHS2 Ni 20| =2 NCM oA F=3Mel H|SS s3Lta TFo|ot.

il

XEV - Cathode type forecast
1000ton

100%
mLFP
NCA
NCM811
NCM622
NCM424+LMO
B NCM424
NCM111+LMO
ENCM111
mLMO

90%
80%
70%

60%

NCM811

50%

40%

NCM622
30% NCM+LMO

NCM111
. | wo_|

2014 2015 2016 2017F  2018F  2019F  2020F  2021F  2022F  2023F  2024F  2025F

20%

10% mLCO

(Source : SNE Research)
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- 2017~2025y CAGR :

- M7|AF AR MEF MO O

O OO L-O

Li 46% , Co 41% , Ni 59%, Mn 36%

2 XN =2 XEHHo2 FIte 2oz MAUO|C}

SN@) Research

Li demand forecast ~ _. 1000t
-
-~7 1777
- 148.5
121.7
4"”’ 61.8 230
- 25. 2 43.3 Bz E
3.4 5.4 86 144
. = m B

15 '16 '17 '18 '19 '20 '21 '22 '23 '24 '25

Co demand forecast (1,000 ton)
=77 1748
145.2
103, &18 7

4,0 5.7 11. 422. ° I

15 16 '17 '18 '19 '20 '21 '22 '23 '24 '25

Ni demand forecast (1,000 ton)

1,085.8

907.1
741.6
’
’,/’ 538.2
-
14.0 CRuET
8.0 11.9 26. 349911231053 I I

15 '16 '17 "18 '19 20 '21 '22 '23 '24 '25

Mn demand forecast _,, (1,000 ton)

~~""" 1791

147.7
10181193
-"" 37 8619
8.1 10.9158291 I I
- [ | - l

15 '16 '17 '18 '19 '20 '21 '22 '23 '24 '25

<2017> FMA 2|& 0|2 O[AHAlE AM=E AE 2 U

HY(~2025) 2| X E L 8 2

(Source : SNE Research)

www.SNEresearch.com

Think Energy and Environment!

108/142



4.2 HE|2] YIKFX| A|RF Hat

- 2017~2025y CAGR : Li 46% , Co 41% , Ni 59%, Mn 36%

SN@) Research

- HIIA AT YBOR YR $0E XHHO2 Sk HoR Mot " LME (3/ton)
- '174d 0|2 LME 7}4 B gl& Al, Li2CO3 2 20254 1904 & 2{o| A|Y MY EICt 2014 | 2015 | 2016 | 2017F
- SAXIRHO| LME 744 A& Al A|E A2 7HK&= © HE MAo|LCL. Li2co3 7,000 | 10,000 15000 20,000
Co 30000 30000 30000| 60,000
Ni 5000 5000 5000] 10000
(K ton) (Billion $)
2014 2015 2016 | 2017 F | 2018 F | 2020 F | 2025 F 2014 2015 2016 | 2017 F | 2018 F | 2020 F | 2025 F
Li2CO3 8 18 29 46 76 230 946 Li2CO3 0.0 0.1 0.4 0.9 15 4.6 189
Co 2 4 6 11 22 61 175 Co 0.1 0.1 0.2 0.7 1.3 3.6 10.5
Ni 4 8 12 26 50 211 1,086 Ni 0.0 0.0 0.1 0.3 0.5 21 10.9
(K ton) (Billion $)
. . x91
1,200 ——Li2C03 -#~Co —+Ni 20 | | x44
——Li2CO3 -=-Co Ni
1,000
1
800 x33 5 x53
600 x10 10 x10 A~ x109
400
X3 , x31 x4
X2 / 5 X2
o e — (" —p—
2016 2017 F 2018 F 2020 F 2025 F 2016 2017 F 2018 F 2020 F 2025 F

(Source : SNE Research)
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HE

o

Li (232%) , Co (123%), Ni (22%), Mn (12%)

Xt

I XFRY Al

=

(@)
-'15~'17 7k 4% HIE

4.2 HJE{2]

ol
2 s
H W 8T~ 8T-Inf
M > P QT-ABIA e 8T-AeW z
%ﬁ = X4 8T-1e LA 81-1eN 3
= v ) v/ ; &
[ gr-uer [ | QT-uer =
._Muo K+ / 1 v I =
o ol v LT-AON vy AN
.A_I Oi v /s 9
n u £1-dss JARED 5
i — —_ =]
W ° LT-nr ) LT-nr 2
L||_ — (o]
m]
= 5 AR M LT-ReN
o 3% N LT-BIN wv LT-BN
ofo ] o
o Hﬂ% m LT-uer fauu\ AREN
LI|_ 10 - b
mo ud < 91-AON 2 91-AON
N X ©
el _m_l . 97-dag > 91-dag
T pd
W) 9T-In = 9T-Inf
”_.7||T X 9T-AEN 9T-KEI
ST o
5 _m IR 9T-4EN
Mm ol 9T-uef 9T-uef w
= M_m ST-AON §T-AON £
K o §1-das n §1-dos S
oH § 8 8 8 £ 8 8 8 8 8 E
oK s 3 g 2 s 8 % 8 4 3 i
] N o — =
msoo .m
|_.ﬂ=._ = ®
_ {10 >
o ol o
0w 8T~ 8- )
—_— c
o 9 gT-Ael . gT-Aew (I
w ._O_._l ?c =-lE =-lE W
T T A Ladis a. ! g1-1eN £
ol = — fa i gr-uer / u 8T-uer =
_— o c I
mﬁ KO _m aa _.____ £ T-AON —— __.___ [ T-AON
Y
W % o v £1-dos v (1-ds
o3 Bl =2 LT-nf . LTA0f
=) 0 LT-AEN s AR
O £ E
o = < A a LT-IBN
- 7 < 0
N P LT-uer =] LT-uer
LLLCE © 9T-AON > 9T-AON
B3 & [
m M.Du 8 91-das £ 91-des
(™
M s & 91-nf et 9T-Inf
1 ormo
ul._ ow_m._ £ 9T-AEN 9T-AeW
=7
o olou unM 9T-Iel 9T-JEW
U <Fgu 5 9T-uef 9T-uer
omm L o ST-AON §T-AON
O MY 7r
05 oflol §1-dss 51-des
Plo= |58 5 § ° 5 8888888°
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5.1. ZL{Q| =8 LIB X M= HF - (FH)

O &3SDI7t FHEXe 2 19§ /XI5t QAC} mLfaY 2 2016'H0], CATLES 2017'd0]| &X 0| ¥SMH|Ct.
[0 2014 1Q~2017 3Q +H 4 H

SDI 45.2GWh , Panasonic 39.2GWh, LGC 38.7GWh, (C)ATL 31.1GWh, BYD 21.4GWh ...
[0 2014 IT battery : xEV/ESS battery Ratio 8:2, 20153 6:4, 2016 5:5

Mwh Total LIB M/S Trend TopS
6000 ) M/S |Company (2014 3Q|2015 3Q|20163Q [20173Q
ATL 1 |ATL(CATL) 49%| 10.6% 13.0% 15.7%
== GC o) 0, [ [o)
2 |LGC 155% 12.6%| 11.4% 13.9%
—+— sl 3 |spI 182%| 17.3%| 14.1%| 13.8%
Panasonic 4 |Panasonic | 124% 12.8% 14.6% 11.6%
\—580 _J [ [ayp 50% ~ 47%  89% = 6.4%
= ish
shen 6 |Lishen 49%  46%  34% 4.1%
> Murata
7  |Murata 6.1% 5.8%  32%| 3.6%
——Coslight .
8  |Coslight 24%  3.6% 28% = 3.4%
== BAK
. 9 |BAK 13%  22%| 17% @ 2.2%
=>&=Optimum
_ 10 |Optimum 01% 1.0% 1.0% 2.0%
—a&— [Farasis
11 |Farasis 0.0% 00% 00% 15%
=t AESC
12 |AESC 34% 1.8% < 16% 11%

(Source : SNE Research)
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5.1. 22| 2 LIB &N AH™ sz - (&d)

O A" M™X| (IT) : 20174 AHASDI, Panasonic, LG3}st, ATL 4Z 1

- £ 7|02 AHESDI 7F 1,2788H4 (17.0%)2 1 E S K|St /SO Panasonicdt LG3}EH0| 29, 39| O|Ct.
- Panasonic2 Teslagt | EH Cell THOj S71E AMY M = 7|F02 292 S2tXICH

- 3= cell maker7t X|£XHo 2 MRES 07110 A2, ATLO| 49|, LishenO| 59|, Coslight?t 69| 2 =2t Ct.

Figure 20171 22 A ¥ LIB M/S 8%

20174 A3 LIB M/S =4 H| = At 1)E512(cells) a2
1 AFMSDI (8H 1,277.6 17.0%
2 Panasonic (¥) 12721 16.9%
m SDI
, 3 LGS}t (3H) 1,011.4 13.5%
W Panasonic
, R 4 ATL (Z) 843.0 11.2%
2.598BAK mATL 5 Lishen (%) 456.6 6.2%
3.1% 3
, e 6 Coslight (Z) 446.2 5.9%
Panasonic e
Sony oslig -
5.2% 17.0% ) 7 Sony (%) 388.2 5.2%
= BAK 8 BAK (X) 235.7 3.1%
HBYD 9 BYD (%) 184.3 2.5%
k& 10 Hitachi () 99.5 1.3%
B Others
Others 1,282.7 17.1%
Total 7,506.2 100.0%
(Source : SNE Research) 1) &2 SNE Of A ™Y X|

113/142
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5.1, FUQ| Fo LB AH| AN HE - (28)

O 4&H/dSDI7}

[0 2014 1Q~2017 3Q +H 41X
SDI 39.0GWh , LGC 29.7GWh, ATL 18.6GWh, Panasonic 15.7GWh, Sony 13.2GWh ...

O HScte A8 BiE2|e] €S ZeetrhHE(xEVe| £8) oiLtaH 0| 192 SefAMA| ECt.

MWh

3500

3000

2500

2000

1500

1000

500

Small sized (IT) LIB shipments M/S

Top3

——SDI
——GC
ATL
=—>—Murata
Panasonic
——Lishen
——Coslight

—BYD

—+—BAK

== Maxell
N S N s s N N S Sl XS QA <

SN@) Research

THAHoR 12|F |6t UCt. ATL2 2016'A0], LGeter2 2017'H0f| AX0| &S A|Ct.

M/S |Company |2014 3Q[2015 3Q|20163Q|20173Q
1 SDI 224% 23.1%| 21.6%| 21.9%
2 LGC 17.8% 16.5% 16.1%| 18.8%
3 ATL 6.2% 11.1% 12.5% 12.5%
4 Murata 8.0% 8.4% 5.5% 7.2%
5 Panasonic 8.9% 9.0%  7.5% 6.3%
6 Lishen 5.4% 4.7% 4.7% 5.3%|
7 Coslight 31% 52% 43%  5.0%
8 BYD 28%  26%  31% 3.1%
9 BAK 1.7%  25%| 15%  2.5%
10 [Maxell 19% 19%  15%  1.9%

X Exclude xEV Cylindrical Battery

(Source : SNE Research)

www.SNEresearch.com
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5.1. 7| F2 LIB A 4H 21 - (LY ESS)

[0 =CHE LIB A| % - ESS £ HJE{2| : 2017 SDI, LGC, Tesla &

XIX|SFQICE

- 2017'H ESS YN M/S& 7|t ZTt. A SDIR LG3SHO| ESS Of & 4,500 20| 2 = B
S HigfoZ 4$_|§ XS, Y2 O| SonyZt 59/ KHX| QALY

- TeslaZt 50| & EHOIE S7t2 391 FAIML, BYDE S=HC| ESS EX XS HIE

Figure 20174 2 2'H ESS M/S & (LIBTF & A))

1 AFMSDI (81 1,310 28.9%
2 LG3}st (sh) 1,280 28.2%
m SDI
3 Tesla (O]) 410 9.0%
B GC
B Tesla 4 BYD (%) 180 4.0%
EBYD 5 Sony (&) 137 3.0%
N 6 Coslight (X) 90 2.0%
Colight
_ 7 Lishen(Z) 65 1.4%
H Lishen
N 8 Saft (EU) 45 1.0%
B CALB 9 CALB (5) 30 0.7%
= 10 CATL () 30 0.7%
B Others
Others 955 21.1%
Total 4,532 100.0%
(Source : SNE Research) 1) &2 SNE Of A ™Y X|
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5.1. 7LiQ| =8 LIB HA| 44X o - (5™ ESS)

[0 ESS= +144SDIQ} LG2lsto| Al G AUl o|dS AIX|Stn QI HIE2t= 2016140 &4SMHE B AL
[] 2014 1Q~2017 3Q £X AlX

LGC 1.8GWh, SDI 1.7GWh, BYD 0.8GWh, Tesla 0.5GWh, SAFT 0.4GWh, NEC 0.3GWh ...
[0 ESS HHE{2| A|&2 F7|Xtof| HIo] T2 EX|T LY H{E{2]| HN7} FE A2 MY,

MWh Large Sized ESS LIB Shipments M/S Top2 M/S |Company |2014 3Q|2015 3Q|20163Q |20173Q
1 |sDI 14.6%| 16.1%| 10.8% 30.8%
[ —sbl 2 |ac 122%  9.0% 182% 23.2%

400 —— | GC
3 [Tesla 0.0%| 3.2% 187%| 10.6%

350 —o—Tesla
5v0 4  [BYD 13.1%| 12.1%| 8.0% 10.4%
300 v Sony 5 |sony 03% 37% 40% 33%
250 ——SAFT 6  [SAFT 6.1% 7.8% 43% 31%
200 —s— Coslight 7  |Coslight 5.2%  31% < 2.1% = 2.6%
150 ——Lishen 8 |Lishen 1.5% 2.9% 25% = 1.7%
100 Panasonic 9 Panasonic 2.7% 5.2% 1.5% 1.4%
50 CATL 10 |CATL 0.9% 21% 12%| 0.8%
—— Kokam 11  |[Kokam 21% 41% 19% 0.3%
_ ’ Toshiba 12 [Toshib 09% 34% 04%  0.3%
b(.\'O. ’LO' ,bQ VO‘ ¢>»\’Q ,»Oa 0)O— b‘Oa <0'-\’Q ’LO' ,,)O- »9« .\/O, ’LO' 0)(l NEC oshniba .J7/0| 470 A0 .D/0
& < S & 13 NEC 21%| 7.8% < 44%  0.0%

X Include Tesla using SDI battery cell

(Source : SNE Research)
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51. el 8 LIB UM X ol - (St xEV)

[0 SIS LIB A& — M7|x}2 HJE{2| : 2017'H Panasonic, LGC, BYD, CATL, SDI &

- 20174 NiMH, Lead Acid2 It xEVE 2AMEX| M| A|RH MS8S AHHE O Panasonic 0| 19| LGCI} 22, BYD7} 392 XtX|SCt
- PanasonicO| 2~ AEHHIEHEZ| S2HH &2 S) 8,915.7 MWh, LIB 828.6MWh, NiIMH 14.7MWh& Z&H5I0{ xEVO|| Al 9,943.7MWhZE 1|0|LCt.
- &= ™I7|Xt AT A= BYD, CATL, Farasis, BAK, Wanxing (2.0%), Lishen (1.3%), Guoxuan (1.3%) S &= HiE{2| H|O|7H 2| M/S Z}HCH 7} of| At =ICf.

Figure 20174 229 7|52 X} THoff M/S S X[ X| HH))

20 = at Mog
2017'd xEV 2XFHX| ®A| M/S =4 A=A St | R
1 Panasonic () 9,943.7 27.2%
2 LGC (3 4,760.7 13.0%
Others mp >
anasonic
14.8% 3 BYD (X) 3,626.9 9.9%
Panasonic mLGC
= 0,
0 » 4 CATL (3) 3,335.2 9.1%
mCATL 5 SDI (3 2,388.0 6.5%
X 6 Farasis (X) 1,828.4 5.0%
Farasis
7 PEVE () 1,807.9 4.9%
H PEVE
S 8 AESC () 1,772.6 4.8%
m BAK 9 BAK (X) 941.7 2.6%
N 10 Skyrich (Z) 765.4 2.1%
H Others
Others 5,434.1 14.8%
Total 36,604.7 100.0%

(Source : SNE Research) 1) E6haF2 SNE 20174 Xt o A% (H&2 f8d LB =3

117/142
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5.1. 7LHQ| 8 LIB A 44X o - (S xEV)

O oiLfaHo| SHAHHo 2 19 F 7|F5t1 ULt BYD= 2016'A0], CATL2 2017'E0f| X 0| &5 M|Ct.
[] 2014 1Q~2017 3Q £X AH

Panasonic 23.4GWh , BYD 15.3GWh, CATL 12.4GWh, LGC 7.2GWh, AESC 6.2GWh, PEVE 6.1GWh ...
O 5=0] 2015 F7[X}t AE 12/0] LEH &S M| O|C

MWh Large Sized xEV 2nd Battery Shipments M/S TOpS z/I/S geranany 201‘; i;izmsgg;i 20123;30 201;23)
5000 CATL 2 Panasonic 25.1%| 21.7%| 254%| 17.7%
4500 Panasonic 3 |LGC 8.1%| 43% < 44% 83%
4000 4  BYD 11.6% 88% 16.8% 9.5%
3500 5 |SDI 42% A4% ~ 40% — 4.4%
3000 Gt 6 |Optimum 03%  33% 24% 41%
2500 ——PEVE 7  |PEVE 12.1%| 6.7%| 4.6%  3.2%
2000 —Lishen 8 Lishen 3.5% 4.6% 1.6% 3.1%
1500 Farasis 9 [Farasis 00% 00% 00% 3.1%
1000 B 10 |AESC 154%  58%  40%  24%
508 Guoxuan 11 [BAK 0.0%| 15% 2.0% 2.1%
R R R e :;EKJI 12 |Guoxuan 3.4:4, 6.6:/0 3.8:/0 1.2:4,
& o o & 13 |LEJ 3.8% 27% 11% 0.8%
14 |SKI 03% 24% 2.6% 0.6%

- AESC : Nissan+NEC Joint Venture , Major xEV — Nissan Leaf, Renault Kangoo ZE... % Include xEV Cylindrical Battery

- LEJ : Mitsubishi+GS Yuasa Joint Venture , Major xEV — Mitsubishi Outlander, CITROEN C-Zero, PEUGEQOT iON...
- BEC : Honda+GS Yuasa Joint Venture , Major xEV — Honda Accord Hybrid, CR-Z...

- PEVE : Toyota+ GS Yuasa Joint Venture , Major xEV — Toyota Prius...
(Source : SNE Research)
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=9 LIB YA AX st - (%[Ho:l XEV)

5.1. ==L}| 2]

[] Passenger Car : Top 10 Battery Maker Sales

U= AHX| Panasonic0| E= H39| 19|E ot 7124\, LGa}lstal AHdSDIVL Zbzt 2, 522 B4t
S22 4|= BYDR} =0 CATL, Farasis, BAK, Skyrlch 57 ¥H|7t Top 100] Z=ZXis ZME AlHA
HiHO|| 2 EZA|Ql PEVER AESC= X|SEH2 2 =LA
14 15 ‘16 17
9.9GWh - 15.3GWh — °  244GWh - 36.6GWh )
2014Y 2015Y 2016 Y 2017.1~9
Rank Maker Sales M/S Maker Sales M/S Maker Sales M/S Maker Sales M/S
1 Panasonic || 3,345.89 | 33.8% Panasonic| | 5,315.81 | 34.8% Panasonic 7,637.44 | 31.3% Panasonic 9,943.66 | 27.2%
2 AESC 1,666.88 | 16.8% BYD 1,537.74 | 10.1% BYD 3,848.16 | 15.8% LGC 4760.67 | 13.0%
3 PEVE 1,496.60 | 15.1% PEVE 1,506.78 | 9.9% CATL 1,799.79 | 7.4% BYD 3,626.93 9.9%
4 LGC 958.16 9.7% AESC 1,371.77 | 9.0% LGC 1,790.20 | 7.3% CATL 3,335.21 9.1%
5 BYD 567.57 57% LGC 117943 | 7.7% AESC 1,786.13 | 7.3% SDI 2,388.00 6.5%
6 LEJ 44828 | 4.5% SDI 883.87 | 5.8% PEVE 166175 | 6.8% Farasis 1,82841 | 5.0%
7 SDI 422.25 4.3% LEJ 599.80 3.9% SDI 1,327.12 5.4% PEVE 1,807.90 4.9%
8 BEC 231.05 | 2.3% SKI 47515 | 3.1% BAK 811.87 3.3% AESC 1,772.64 | 4.8%
9 Lishen 148.14 1.5% CHAM 407.80 2.7% SKI 645.31 2.6% BAK 941.74 2.6%
10 Litec 127.02 1.3% BAK 383.58 2.5% Wanxiang 512.35 2.1% Skyrich 76543 2.1%
Top 10 - 9,411.84 | 95.0% - 13,661.72| 89.5% - 21,820.12| 89.6% - 31,170.59| 85.2%
Total - 9,906.11 | 100.0% - 15,266.72| 100.0% - 24,363.94 | 100.0% - 36,604.65| 100.0%

% SNE Monthly Global EV and Battery Shipment Tracker Database

(Source : SNE Research EV Tracker Data )

119/142

www.SNEresearch.com

Think Energy and Environment!



53} -

Z9 LB AN MH H - (Y xEV)

5.1. ==L}| 2]

[0 Commercial Vehicle : Top 10 Battery Maker Sales
CATLO| 2016H0j 0|0f 192
A EH Q! ZhiHanga} EVEZL 242} 7919t 9912 ME 7
HiHO|| 2014~2016 7t 58| & 16l LE Lishen2 8% £ S}&t

X}x|$t 7} 20|, BYD, Optimum, GuoxuanO| 2~42|H & {X|

SN@ Research

14 15 16 17
26GWh  — 11.4GWh —  °  19.0GWh - 22.8GWh s
K 2014Y 2015Y 2016 Y 2017.1~9
Ran Maker Sales M/S Maker Sales M/S Maker Sales M/S Maker Sales M/S
1 BYD 77280 | 29.3% BYD 1,594.76 | 14.0% CATL 4,410.56 | 23.2% CATL 6,461.93 | 28.3%
2 Guoxuan 564.86 | 21.4% CATL 1,477.56 | 13.0% BYD 4,069.95 | 21.4% BYD 2,792.69 | 12.2%
3 Optimum | 22569 | 8.6% Optimum | 1,198.06 | 10.5% Optimum 2,513.99 | 13.2% Optimum 2411.08 | 10.6%
4 CATL 181.21 6.9% Guoxuan 1,111.22 | 9.7% Guoxuan 1,644.02 8.7% Guoxuan 1,194.98 5.2%
5 Lishen 146.74 5.6% Lishen 1,065.69 | 9.3% Lishen 850.42 4.5% BAK 899.14 3.9%
6 Wanxiang | 119.86 | 4.5% CALB 47256 | 4.1% CALB 828.15 4.4% Guoneng 791.89 3.5%
7 MGL 11381 | 4.3% Yinlong 31330 | 2.7% MGL 449.24 2.4% ZhiHang 741.23 3.2%
8 CALB 50.27 1.9% HIGEC 25412 | 2.2% Guoneng 409.88 2.2% Lishen 728.42 3.2%
9 Microvast 45.62 1.7% Wanxiang 23940 | 2.1% Yinlong 404.86 2.1% EVE 582.47 2.6%
10 HIGEC 25.24 1.0% BAK 236.89 | 2.1% Highstar 261.87 1.4% Yinlong 569.80 2.5%
Top 10 - 2,246.11 | 85.2% - 7,963.55 | 69.9% - 15,842.93| 83.4% - 17,173.63| 75.2%
Total - 2,636.47 | 100.0% - 11,398.81| 100.0% - 18,988.21| 100.0% - 22,840.98| 100.0%

% SNE Monthly Global EV and Battery Shipment Tracker Database

(Source : SNE Research EV Tracker Data )
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5.1 2UjQ| F2 LB UH UH HE - (FHE xEV) ($2HD)

[] Battery Market for EV : '253 1,243 GWh. (CAGR 46%)
[J Global EV Top 10 Maker : ‘25t 874 GWh. (H|2] 70%)

Top 10 Maker Battery Demand

70% 70% 70% 7‘%"’543
[s) (+] 0
65% 68% ’
60% 1,034
9 52%
48% 48% >1% ° 850
301
97 108
13 28 2245 31 61 50 I I
'15 '16 17 '18 '19 '23
B Top 10 W Total Top 10 H|E

(EV Top1l0 : Renault-Nissan, VW, GM, Toyota, Hyundai-kia, Tesla, Ford, FCA, Honda, BYD)

<2017.2H> Global F#7| X} Skt A|& 9 Battery =3 HU('15d-'25) 2ZE L U3
(Source : SNE Research)
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5.1. 39| F2 LB UM 4F HE - (FUE xEV) (:2HY)

O =2% 49 g2 SSYUHS0| LR 22 23S 3¢ Y.
O LcCo| 22 HI|XHHiE 2| SZ0AM |FEle X E dFEHst L US.
""'““”"T 190 (GWh)
*
MOTORS 132 m
105 TOYOTA p——
T A
80 FC ()
73 71 68 : Hég[m -
46 @ (L) DaIMLER
22 31
19 13 13
6. 7 8 6.
‘I i ol =gl ol M oml ol ol o
Renault-Nissan GM Toyota Hyundai-Kia Tesla Ford FCA Honda BYD
m'le m'20 ‘25
Battery
supply 1 |LGC| CATL [LGC| [Panal|LGC|[Pana. |LGC| SDI |BEC| BYD SDI| | SKI
expect
an AESC LGC CATL PEVE SKI Pana. Pana. CATL Pana.
LEJ SDI CATL SDI BYD
Toshiba Pana. Lishen SKI
CATL

(Source : SNE Research)
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] AFMASDI :

SCHHHEIE] Y4atel = Aletof]l Hd 2015 & 713 AEH, 20176 Fot2] HI[x}p S SF F7t
MASDIE Qo= SB(HIIZ) ST S0 Mitatel SXE YEY Ao MY =k

SCHGHE 2] L2t = Ao d 2015 & 7tE A%
gore| do|x 4k 3 &8 (2017.5), 2018 V| 24 7ts 0.

2020 SCHAHHHE{ 2] 20GWh O| &t A F 2 o &f. 2025 SLHAEHHE 2| 65GWh O A A 2 O A,

O O L=

[ &3dsDI =2 H4t A

o

]

Xt
CJam [] =2 -
Line 4= Capa
8712| (2017.5~) 21 3.7GWh
Line Capa
2.0GWh —
2 10GWh 0] 4 ) ¢
(204) - J Hot
! Line Capa \ ' s
TR ‘ 15 4.3GWh . )
Al9F (2015.11~) 0% Pacific O‘ian Atl«mi*c1§ean
Line 5= Capa
2 2.2GWh d : A
/' N Line = Capa
’ 5.0GWh—
220l Al 2 .
Line 4 Capa =
15 4.0GWh 4 2
Southem Ocean

(Source : SNE Research)

www.SNEresearch.com

Think Energy and Environment! 123/142



SN@ Research

5.2. 2LQ| =8 LIB K| gt

O LGz}st :
SOY 22l 27 L ENM B P22 0|4, 2016 X 71F, 2018 & EFTE0| xEV H{E{ 2| 2fQl =+

A

o)

LGatst2 o2 RHE(ZTE) 1 0Oj=0 4420 FAE g3 Aoz MY =t
4% 9GWh , STHE 14GWh (F17| Xt OF 230HCH) M A 72,

201514 SLH 2491 270 Q&OIM B2 HAO R 0|4, 20161 % 745,

QB BRSO XEV BE[2] 2101 714 B, 20181 H8H7| 27 IS o,

2020 SCHAHHYE{ 2| 45GWh O| &t MAt F 2 o &b 2025 SLCHAEHHE{ 2] 70GWh O A& A AH 72 Of A

0

[ LG3}st = MAF AHH ]

Claw [ == wy ,
Line ¢ Capa et o
Eatc (2018-) 26 4.8GWh
Line = Capa .
3.3GWh~ £ (2016.01~) !
" [ | XEV (Po 2) 32‘:::"'5‘;’"3 Line $ Capa ; e 0|2 EWE
; xEV (2) 2.7GWh - Line 4= Capa(M/year)
7 S 5.0GWh—
2% o' XEV (5) | 6.06Wh 0|4
P Line 3= Capa (20%)
[ ] N Atlantic Ocean
2% 10 4.0GWh :
\xEV/ESS 11 6.3GWh

\ 43
Line Capa

A=Y 28 @

Indian Ocean

Rl

Southem Ocean

(Source : SNE Research)
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[0 SKO| =Hj|o] M :

Mit S 4 ietQl Capa. 2ol , 712 F M HE
SKolizHlo|M2 o2 STt} Adto] Mitetel £X1E HEE HoZ Ha girt

SO 3.9GWh (7|t f 52tLH) H4t F2. (562 7] FIH7HSAl)

7| P—|
MAF 73 MAbELOI 27 EXF AN (2017.11), 0.8GWh 2.

7te] "I 44 S8 FA] 478 (2017.11), 20194 245, 2020 24 7ts o E.
. 202014 SCHYHIE 2| 14GWh O| A A At 2 0f 4. 202514 SCHFHIE|2| 40GWh 0|4 At 72 Off 4.

— o T

== HYE{2|™ (BESK) 2% K75 O|X|%

[SKO|'Hjo|M = M HH ]

Ay [] =z

S8

Mt

H"OPQ (BESK) Line % Capa
7|k HiE{2] = x| =2}el / XEV (4) 3.9GWh

20,000 vehicles (4M/year) A4t (2019)
. Line Capa )
e e XEV (1) 0.8GWh N -
v / : < ERHS N CHAMSS
Pacific Ocean Atlantic Ocean
#7}al (2019~) o
Line Capa ' . . Line 3= [ Capa(M/year)
7.8GWh (201) f xEV (1) 2
o0}
Indian Ocean
g4

Southem Ocean

(Source : SNE Research)
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[] Panasonic :

2% X FE SI0M, U TX|= L20M 4, 0]F Wb J|7PHER] AM F
LAY Elet 7|HHER| 0] Y4D Jon, R, 53 5 CHEXIG) 27t HRE YT £ ULt
A% WA Capa O 159 4/, 0| SY 02 2y (7] 7HHE2))
- R AN 8 BN £7 542 g B,
- 0|= : 2020E7}X| 50GWh (2F 4004 2kl /1)
Y : 0= FAOZ =l (Z|71HERZ|), HX 11GWhO|A] '17H 16GWh, 25 62GWh=Z ™3t

[otrfat F2 EM8 AHH ]

den [ == ErEL
(201714 tB25H) |
Line = Capa
xEV A7k 200H| 12
- (Pr) (oF 20u0b/4)
SHEHE A
Ol SF2 diA HE 2 AFHAD| i, FLALO] 5)

Line Capa ; Line Capa l:IIEII. L-"HI‘EI'ZIE

(201714 AR E5)

29 4GWh A
N ] ‘ ’:EIE%' SN \ 1 Line = | Capa(¥4%t/year)
S -
> 10GWh ry XEV/ESS | 20204 7}X| 50GWh
) 4 /DTS (c/:) ot d00mzr )

Pacific Ocean N Atlantic Ocean

QUL

Indian Ocean

=S=8H

Southem Ocean

(Source : SNE Research)
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0 ATL(CATL) :

Zo|H 2t / oY 2tel XS5 S, M=AHE S0 GEH2 =z "X oS
2 EL|H 2hQl ffFo YAo|th A" B 2 3 FE2 8l dH0AM 520] 0|F0f FICH
=0 - dX SGWhOﬂA-I 204 50GWhZ Global %|C{ Capa &t&, 254 84GWh=Z M
- B3 53 YY), HHso) L Ff Uit AY SHT Capa B4
16 8GWhO| M 25 74GWhZE =HCj
- 28 18EHEE QFAN 25 10GWhZE = Mt

[ ATL(CATL) =2 MAF HA ]

B o5t
] ] o

Arctic Ocean

=2 (Dongguan)

Line Capa | A -
28 3GWh P » Efmior [T~ -
: \. Pacific Ocean . Atlantic Ocean
= (Ningde)
' Line Capa :
23 6GWh
o 7GWh
AT "stol 58
Indian Ocean Lie capa
= b .

(Source : SNE Research)
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53 mL{e =2 LIB YH| YitCapa MY

O] MAtatel ey 2|
SDI, LGC, Panasonic 37jAlC| A|=l9F 200GWh 2.0 EHst.

® SDI @ LGC ® Panasonic

Europe 100GWh ~

USA 60GWh ~

Poland

Asia 50GWh ~

Hungary

Holland

Malaysia

(Source : SNE Research)
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O ‘gaketel =l A=l

HO| M H{E{Z2| HHIS=2 2025EH7IX| 100GWh 0f SHISH= MAt2tel 2 E =H|Ssta QUCH
GWh LIB Production Line Plan —
/N CATL
100 IATL
PEamsuncg
920 Amgp]  —e—SDI
20 @LGChem
Panasonic —s— ¢
70
5 | ) |
/ Panasonic
50 / X
J SK"%I.']HIOI{“
40 —3e— SKI
30
_ CATL
| ._.f
10 ——BYD

g I [ LW LW LW
0 ~ A A L s Cas

2011 2012 2013 2014 2015 201e 2017 2018 2019 2020 2021 2022 2023 2024 2025

¥ Not Include Panasonic and SKI EU production line plan (Undecided)

(Source : SNE Research)
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GWh

50.0

40.0

30.0

20.0

10.0

_ N O™~ O O
o o NN
SESRSEcRsRole
NNNNNQN

GWh Pana.

60

50

40

30

20

10

0
LN O ™~ 0 O O
= = = — O\
O O O O O O
AN ON ON AN AN N

2022

2021

2023

2022

2024
2025

2023
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YitCapa Y
53, Y 202 s M.

2024
2025

== KOR(pr)

s ~*KOR()
@ CHN(pr)

== CHN(pr)

=&=FEU(pr)

xEV Battery Line Plan

JPN(pr)
=0—JPN(cy)

CHN(cy)
=0=USA(cy)

GWh

LGC xEV Battery Line Plan GWh  SKI xEV Battery Line Plan
4 g
= 20 o

15
== KOR(po) == KOR(po)
y/.\& =—0— CHN(po) 10 =—8— USA(po)
A =
—e— USA(po) : —e—EU(po)
=8—EU(po) —o— CHN(po)
0
N O MN0OOOO I NN < N N OMN~NWOOO d AN N
D s s s T s L N N B o\ B o N e\ = = = NN NN NN
RRRRK]KKKRRR SRLIILLLLLER
CATL xEV Battery Line Plan GWh BYD xEV Battery Line Plan
80
*
60 i
==@==CHN(pr_Ningde)
CHN(cy) 40
== CHN(pr)
CHN(pr_Qinghai) 20
== 0
N O~ O I NN < N N O N0 OO I N M T N
o o H AN NN D e I s T s T s T L O\ I o B e N B e\ |
O O O O OO OO o o o O O OO OO OO oo o
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(Source : SNE Research)
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OO "2IxEHE{ S| 4471 = 202010 569GWh of o] S A, 2025'H0] 994GWh 0f 0] F Y.
033 3= HiEZ HHS2| diolas 202530 57% Lt Akx|g HY.

O /8 d2AMY 2 MM F71EY (10~20%) 7Hs82 BEAS.

Battery Capacity for XxEV Unit : GWh

v . .
W Others Targeting Capacity

994
Chiness makers 906 Company Target Capa.

@ 2020

M Japaness makers 822
756 CATL 50GWh

B Korean makers

LGC 50GWh
Giga factory* 50GWh
415 Optimum 36GWh
BYD 34GWh
Guoxuan 23GWh

I I I I Flem 22GWh
Guonen 20GWh
19 20 21 22 23 24 25

15 '16 17 '18

* Giga factory final target is 150GWh

(Source : SNE Research)
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53 =2 82 LIB ¢H| MAtCapa MU

O %= f&8 AlE0| 2 AHX|I7t E T

F8 H{E{ 20| S 2 HIo|X H7|x} H=LH x| thSS ¢l 7 &= A

MEE N7 HHE E8 U0l IHS LY T oHoICt

1ok
mjo
J
P
kl
30
il

New Factory Plan in Europe

Company Location MP Start Target Capa.
() rotsuagen | e e plane
LGC Poland 2018 32GWh @ 2020 | < Pradacion apaciv o000
annually
® Construction kick-off: In 201
SDI Hungary 2018 10GWh @ 2020 . ° - "
Poland
Giga Czech ? Planning 35GWh @ 2022 Belgium S _ l ‘
faCtOfy Sweden ? @ Mercedes-Benz Czech ?oers 52‘,'1??14'3?56‘7@ new plant
P headquarters Republic | ® Region: Near Budapest, Hungary
CATL CzeCh ? 2020 7GWh @ 2020 l—o ® Production capacity: Undecided
o Construction kick-off: In 2016
SKI Hungary 2020 7.8GWh @ 2020  runce Austra s
Switzerland Hunga
Daimler Germany 2018 ? t @ :x\muarters T = —
Samsung SDI’s
Terra E Germany ? 2021 34GWH @ 2028 s e e pal !
North Volt Sweden ? 2021 32GWh @ 2022 '

(Source : SNE Research)
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o= YM S ol E HY.

>

O eid= &= GHS0l 50% 0| S=0o1x| 2 20201 0| =

—_

Operating rate Forecast

Full 97% Full Full
100%
83%
74%
80% 709
° 649%2°% 5% 59
70
60% 52%509
400/21,2% ° 45% - 49
0% o, o5 09 89 99 1
20%
% %
0%
'15 '16 17 '18 19 20 21 22 23 24

EV Battery Shipment Forecast

100%
80%
60%
40%
20%

0%
'15 '16 ‘17 '18 '19 '20 ‘21 '22 '23

24

SN@) Research

m KOR
m JPN
ECN

H Others

H Others
mCN

m JPN

m KOR

'25

(Source : SNE Research)
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[0 2023y Battery Shortage (2021y , considering actual production)

[ Global xEV LIB Demand/Supply ]

Oversupply Shortage
=> (GWh)

1,363

-19% -27%

== Demand mmm Supply eOmBalance

SNE Research ‘Global xEV market and Battery supply & demand outlook (2015~2025)" Report
(Source : SNE Research)
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53 =2 82 LIB ¢H| MAtCapa MU

I
1

[0 2020y Battery Shortage (Excluding China)
China is forecast to be Over Supply

[ Global xEV LIB Demand/Supply (Excluding China) ] [ China xEV LIB Demand/Supply ]

125% 554

135%

204199

1R 1% 24 89
) — ] 1 | --

'15 '16 '17F '18F

150
124

118
87
62 58
38 37
‘s ull nl
=l N H

15 '16 ‘7 '18 9 ‘20 il 22 23 24 25
s Demand = Supply «CmB3lance

-49%

-53%
== Demand I Supply =OmBalance

SNE Research ‘Global xEV market and Battery supply & demand outlook (2015~2025)" Report
(Source : SNE Research)
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[ Battery Shortage Pouch : 2019y, Prismatic : 2020y , Cylindrical : 2022y

[ Pouch Type Demand/Supply (Excluding China) ] [ Prismatic Type Demand/Supply (Excluding China) ]

[ Cylindrical Type Demand/Supply (Excluding China) ]

54% 54%

-27% 32%

m Demand = Supply =CmBalance

SNE Research ‘Global xEV market and Battery supply & demand outlook (2015~2025)' Report
(Source : SNE Research)
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* 2Kt x| E AHo|
xto

- O[XFHR| A Z2 42 TS A0 SO xEV/ESS A|Z2 2 =i 5.
- 20154 0|2 0= S TX|2

ol 8 #=27 3A S

* 22 LIB A|ZH S8k 9l Mot
o

- Global 2k} M X| A|ZH2 ESSQ} XEVE =0 HMX| A|&O| 3 A &Y= Mato|ct.
amzumEn) | Amzem NEzsecus)| azqerem | azzem Wzzzeom)| s sow | eveHevesioy | ey ezt |
2015 16624 100s GEHE T70GW 48 5GW 285GW 2 AHRDOCH E=L 2008/Wh
2020 4289 9oy 33394 408.36W 87.1GW 321.2GW 8.5 DY 344 DY 130/KMh
2025 118024 143=1% 104728 1,553.9GW 221.0GW 13329GW 22 1=H0FTY 16 72E3HH 75/ KWh
MHEE 7.284 1.5H4 15.984 20284 4 68y 4634 9204 31.068 046y
*Z 2 LIB HEMY (A ) ST U HY
- o5 37§=0] 90% 0|42 R Y2 A XX ZYo 2 A™MO| XSl & MY
- M+ Application?] %, /&3 HiEZ| A|E =2 Z7I dY.
*Z 2 LIB UMY FeF U HY
- SUEMX AIE AR el 4CHAX =2 SO o4& gA 7154 2 Q.
- SUEMX AIE AR e} 2|5 ZEE, LA =2 ¢

Al S71 XA 7HE S Ol4r

IT-

* 29| T8 LIB MAI|Y £
- 0 UBE # $F0AME

—
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300+ global customers
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Research on renewable energy market
such as secondary battery, electric car
ESS, PV, Display, Emerging Business.

Including Reports & Consulting,
Conference, Recruiting Business.
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- Secondary Battery and Electric Vehicle (2013~2018)

SN@ Research

www.SNEresearch.com

Area Report Date Area Report Date
229 49 2502 O|RHTEA AIE £4(~20174Q) 2018-01-10 <201514T}> 224 LIB Application® Z2H7| MO} (~2020) 2015-07-27
s = Z+ Ol A X Of ~ ~09-
Global 7| XS4} A|ZH U Battery =2 ® 3 (2015~2025) 2017-09-07 22 A% 2/50|e OANE| AN S5 Q0151 157 287)) 015-07-24
HMMA 2E 0|2 O|AHAIE Y2 AR =3 O M OH~2025 2017-09-07 _ " _
EAIA EIE OIS OINEAS e AT S % HEC-2029) <2015T> 25 0|2 O[AHR Mo 5T A NT B 2015-07-02
<2017>= = O|A} X MY Sizk (2012~201614) 2017-08-11 _ L
- ) N N <2015 2|5 OA ©X| 224 2|YUH E5 & ZALEDM 2015-05-18
<20174 > 2| S 0| XFF A| Si-Anode 7| 744t S O AR5} Y 2017-05-29
Ho E X oo™ N = O] =} o= —()4-1
224 L8 Applications] Z&7| (A H, EV, ESS, ~2025) 2017-04-26 <201538> 2 FOINTA HI3E Mz7lE A 38| ¥ 2015-04-08
S 24 Low Voltage System(LVS) 7|= =3k} LVSE 2|5 02 FMA| A|E X 0H2016~2020] 2017-04-24 <2015ET> O[AHHA A M 7|25 A MEZ2Z M2 O[3 2015-04-07
KEMICH HIE| 2] 7|2 9 A25 FMokQojele SA|E oL 2017-04-12 <20154 T MI|AIEA EHA|AEH ES|ETEA 2015-02-06
2l E-Z7|HK 7| a5S U A MY 2017-04-12 <2015 Tt 2| 0[] 2|Y HEA HE 24 2015-02-05
224 49 2|F 0|2 O|AHZ| A F 24(~2016.4Q) 2017-04-10 Hod 228 Ad 2| 50|12 0|AFFA| AIREM Ol Mot 2015-02-02
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1 | Battery Information XEV Info
) ) ) i Overall .
Car | Tpe AutoGroup Maker Model Country Region | Dottery Battery | Battery | - Battery | o [EVRangel ;o014 | Feb14 | Marld | Apr1d | May14 | Junis | Juris

2 Typy . - - - - - . |Capac’_ | Typy _|Chemig * Supplier | (m ~ (km ) - - - - - - -
3 BV HEV | Toyota Group TOYOTA Prius Argentina South America 131 Pr NiMH PEVE 4,480 0.0 2 2 0 0 0 0 0
4 [PV HEV |Honda Group ACURA NSX Hybrid Australia Oceania L.00 Pr LB BEC 4470 0.0 o o 0 0 0 0 0
5 |BV BEV  |BMW Group BMW i3 (63Ah) Australia Oceania 22,00 Pr LIE SDI 3,000 1320 2 3 2 3 2 3 3
6 [PV BEV _|BMW Group BMW i3 (34Ah) Australia Oceania 3320 Pr LIB SDI 3,099 1830 0 1] 0 0 0 0 0
7RV PHEV |BMW Group BMW i3 Australia Oceania 710 Pr LB SDI 4.68% 370 0 0 0 0 0 0 0
i [PV PHEV |GM Group CHEVROLET Volt Australia Oceania 17.10 Po LIE LGC 4,408 612 4 6 10 i 3 3 I
9 [PV HEV |PSA Group CITROEN C4PICASSO Australia Oceania 1.10 Cy NIMH Panasonic 4428 0.0 0 0 0 0 0 0 0
10 PV HEV |PSA Group DS D54 Australia Oceania 1.10 Cy NiMH Panasonic 4275 0.0 3 3 3 3 3 6 g
11 [PV HEV |PSA Group DS D83 Australia Oceania 1.10 Cy NiMH Panasonic 4.530 0.0 A 8 8 i I I I
12 PV HEV |Honda Group HONDA CER-Z Australia Oceania 0.68 Pr LB BEC 4,103 0.0 3 6 1] 6 3 2 34

3 BV HEV  |Honda Group HONDA Insight Australia Oceania 0.68 Pr NiMH Panasonic 4376 0.0 1 0 0 0 0 1 0
14 [PV HEV |Renault-Nissan Alliance INFINITI Q70 Bybrid Australia Oceania 140 Po LB AESC 4,981 0.0 0 1] 0 0 0 0 0
15 [PV HEV |Tovota Group LEXUS CT200h Australia Oceania 131 Pr NIMH PEVE 4.350 0.0 50 34 20 32 45 69 42
16 [PV HEV |Tovota Group LEXUS ES 300h Australia Oceania 1.60 Pr NiMH PEVE 4,910 0.0 33 35 33 33 33 36 56
17 [PV HEV  |Tovota Group LEXUS G5 430h Australia Oceania 1.87 Pr NIMH PEVE 4.850 0.0 21 21 21 21 21 21 21
8 [PV HEV |Tovota Group LEXUS 15 300h Australia Oceania 1.60 Pr NiMH PEVE 4.663 0.0 0 0 0 0 0 0 0
19 [PV HEV |Tovota Group LEXUS LC 500h Australia Oceania 1.10 Pr NiMH PEVE 4.760 0.0 0 0 0 0 0 0 0
20 PV HEV |Tovota Group LEXUS LS 600h Australia Oceania 1.87 Pr NiMH PEVE 3,090 0.0 2 2 2 2 2 2 3
21 [PV HEV |Toyota Group LEXUS NX Hybrd Australia Oceania 1.60 Pr NiMH PEVE 4.630 0.0 0 0 0 0 0 0 0
22 [PV HEV |Tovota Group LEXUS RC 300H Australia Oceania 1.60 Pr NMH PEVE 4,693 0.0 0 1] 0 0 0 0 0
23 PV HEV |Tovota Group LEXUS B 400 /4500 Australia Oceania 1.87 Pr NiMH PEVE 4,580 0.0 0 0 0 0 0 0 0
24 PV PHEV |Renault-Nissan Alliance MITSUBISHL Outlander Australia Oceania 12.00 Pr LIE LEJ 4,603 780 66 0 78 63 16 93 T2
25 PV BEV __ |Renault-Nissan Alliance NISSAN LEAF (245Wh) Australia Oceania 24.13 Po LB AESC 4443 1996 3 20 14 14 12 11 16
26 PV BEV  |Daimler Group SMART Fortwo ED Australia Oceania 17.28 Po LB Litec 2,693 1084 9 9 9 9 g g g
27 [PV BEV  |Tesla TESLA Maodel 8 Australia Oceania 85.00 Cy LIB Panasonic 4978 4426 1 1 & 2 2 2 2
28 [PV HEV |Tovota Group TOYOTA Prius Australia Oceania 131 Pr NiMH PEVE 4,480 0.0 43 38 43 36 44 61 30
29 [PV HEV |Tovota Group TOYOTA Prius C{Aqua) Australia Oceania 0.94 Pr NiMH PEVE 3,003 0.0 153 148 162 121 121 171 126
30 [PV HEV |Tovota Group TOYOTA Prius V(a, +) Australia Oceania 131 Pr LIB PEVE 4,643 0.0 0 1] 0 0 0 0 0
31 [PV PHEV |Geely Holding Group VOLVO V60 Australia Oceania 11.80 Po LB LGC 4,633 408 20 20 20 20 20 20 20
32 [PV HEV |Honda Group ACURA NSX Hybrid Austria Europe 100 Pr LE BEC 4470 0.0 1] o 0 0 0 0 0
33 [PV PHEV |VW Group AUDI A3 e-Tron Austria Europe 5.88 Pr LIB Panasonic 4312 237 0 0 0 0 0 0 0
34 [PV PHEV |VW Group AUDI Q7 e-Tron Austria Europe 17.30 Pr LB SDI 5,089 4.7 0 0 0 0 0 0 0
35 [PV PHEV |BMW Group BMW JER{225Xe Active Toure Austria Europe .70 Pr LIE SDI 4341 402 0 0 0 0 0 0 0
36 [PV PHEV |BMW Group BMW 330e Austria Europe 7.60 Pr LB SDI 4,633 223 1] 0 0 0 0 0 0
37 [PV PHEV |BMW Group BMW 330e Austria Europe 940 Pr LIE SDI 4.936 451 0 0 0 0 0 0 0
38 PV PHEV |BEMW Group BMW T40Le Austria Europe 920 Pr LIB SDI 3,237 46.7 0 1] 0 0 0 0 0
39 [PV BEV  |BMW Group BMW i3 (63Ah) Austria Europe 2200 Pr LB SDI 3,909 132.0 24 24 24 24 23 23 23
40 BV BEV  |BMW Group BMW i3 (94Ah) Austria Europe 3320 Pr LIE SDI 3,000 1830 1] o 0 0 0 0 0
41 [PV PHEV |BEMW Group BMW i8 Austria Europe 110 Pr LIB SDI 4,689 A1 0 1] 0 0 0 0 0
42 PV PHEV |BMW Group BMW K5 xDrivedle Austria Europe 920 Pr LB SDI 4,887 30.6 0 0 0 0 0 0 0
43 PV PHEV |GM Group CHEVROLET Volt Austria Europe 17.10 Po LIE LGC 4,408 612 0 0 0 0 0 0 0

(Source : SNE Research EV Tracker Data )
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A ] C D E F G H 1 ] K L M N A g C D E F G H I J K L M N
; |SN@ Research ; ISNé\- Research
3 |Region (25) |~ 2
sy @5 - I
5 |Car Type (25 |+ & |Type
& 7 |Car Type
7 Type |~ |Jan-2017 Feb-2017 Mar-2017 Apr-2017 May-2017 Jun-2017 Jul-2017 Aug-2017 | Sep-2017 | Sum-2014 Sum-2015 Sum-2016 | Sum-2017 8
o |BEV 22,259 33,516 61,609 47,648 60,387 75,948 71,442 80,360 103,200 215,148 462027 662,915 556,378 9 Country .!|Jan-2017 | Feb-2017 | Mar-2017 | Apr-2017 | May-2017 | Jun-2017 | Jul-2017 | Aug-2017 | Sep-2017 | Sum-2014 | Sum-2015 | Sum-2016 | Sum-2017
9 |HEV 164109 181158 254873 159,389 174530 202755 182992  16L006| 214113 | 1745366 1683665 1868249 1604925 10 |Japan 90357 | 109467 | 154093 | 75662 84266| 107873 | 93820| 76557) 105246| 1044614 0959509 | 1,087534| 837341
10 |PHEV 17,797 21,336 30271 24,489 33,156 36,868 34,347 33426 39,641 138,134 239,563 290,967 271,331 11 |China 17018 | 28343| 49158 47484 97,631 73630| 76131| 82415| 100,542 96358 | 369334 | 574807| 532352
11| Grand Total 204165 236010 346753 231526 268073 315571 288781 274,801 356,954 | 2,098,648 2390255 2831131 2522.634 12 |UsA 33633 | 40457 49563 | 44204) S0440) 46725 | 44460| 51308 98439 571093 S01012) 504239 419370
n 13 |UK 7,283 3361 22948 6,523 7867 | 11072 g1%2 3797| 22071 29544| 818s0| 951%0| 94074
14 |Germany 6167 6832 8975 8,096 8595| 9241| 8sle 8826 10079 37213| 462%6| 621%4| 76627
15 |France 9,032 8950 11566 6,715 8173| 10952| 7512 7,566 0640 55282 | 85838| esgee|  a0ils
A 8 ¢ o £ i S f ! / < L i N 16 |Korea 4270|4963 6,763 7,246 7078 9651| o484 7,881 0507 | 36246| 41782 68502 67743
L |SN@ Research 17 |Norway 7,039 5928 5,908 5,069 6729| 7826 5937 7,375 3188 34469 | 52263 65574  eL019
: 5 [ltaly 4,920 5378 6135 | 4865 6348|6665 5239 2623 6112 22434| 27803 4opsi| 4sss1
4 . I 19 [Canads 2503  2787| 4584] 5363 5831 6387] 5156]  5087]  5e8e| 3A18|  44Be2| 48e31| 43204
5 |Type =28 |1
6 |Car Type (25) %
7 |Country (2F) -
p A e C D £ F G H 1 ) 3 L M N
9 Maker  [.i| Jan-2017 | Feb-2017 | Mar-2017 | Apr-2017 | May-2017 | Jun-2017 | Jul-2017 | Aug-2017 | Sep-2017 | Sum-2014 | Sum-2015 | Sum-2016 | Sum-2017 1 |SN@ Research
10 | #TESLA 3958 5110 13700| 3485 6787| 10488| 4624| 6815| 14239 30915| 48160| 76175 69,206 %
11 | #BYD 608 | 2,045 6080 | 6042 8701| 11674 | 11521| 11854 12020 21748| 64687 | 115213 70554 I ——
12 [SBAIC 1660| 3931| 7154] 5774|  6538| 5158| 5939| 8159| 9489 5420 19977| 51843| 53802 5 [ype (s 29 |
13 | =BMW 4945|4529 7827|6066 6992 7463| 6526 s782| 7755| 17693| 36323| seu2| 57885 6 |Canlyne =5 —
12 [@Zotye Zhidou 0| 2206] 3618| 3700| 4471 4714| 3796| 5018| 5084 0| 6164] 20202 32616 7 | 25 b
15 | ¥ ROEWE 1437 1974 2790 2681 2127 2367| 40| 4348|503 1161 11123| 20017| 26783 8
16 | #VOLKSWAGEN 2610|2237 2100|2601 3284| 3598| 2350 4276| 4933| 10470 40573| 38045 28088 9 |Model | Jan-2017 | Feb-2017 | Mar-2017 | Apr-2017 | May-2017 | Jun-2017 | Jul-2017 | Aug-2017 | Sep-2017 | Sum-2014 | sum-2015 | Sum-2016 | sum-2017
17 | # CHEVROLET 3057 3177 3786 3811 4333 4339] 4122 41| 47| 2684] 19745] 32082 35688 10 |ECL80 (new) 724| 2800 3805 4332 3895 | 2563 | 4068 6726 9143 0 0 0] 37876
18 | # DONGFENG 16 29 890 1,156 2178 3217 2,065 2,094 4752 583 12,283 21,537 16,397 11 Model § 2,185 3,039 6,724 1,950 3489 5333 2419 3417 7,190 30,815 47,852 50,912 35,728
19 | ITOYOTA 1433 4,603 4500 2718 7506 5967 4,049 3950]  4041] 20678 6,304 3162 38767 12 |Model X 1793 2071 6876 1535 3208| 5153 2173 3328 6929 0 208| 25263 33238
13 |D2 0| 2206 3503 3700 2471|  4714| 37% 5,018 5,084 [ 3,082 9001 32501
14 |Prius PHV 1301] 4593 4500 2718 7506 5967 4040 3050 4041 [ 0 2422 38715
15 |Song DM 0 0 [ 218 2068 | 4552|5060 2104 3745 [ 0 o 19848
16 |Qin (PHEV) - LIB 0 0 247 309 352 362 334 2293 3,554 [ 0 0 7451
17 |LEAF (30kWh) 3801| 4329 6866 | 2981 3ga3| 4671|3779 2673 2,081 [ 1347| 47503 asgs4
18 |Bolt 1168 | 1038 1219 1600 1863 1852 2146 2,248 2,890 [ 0 s22| 16004
19 |Outlander 1417 1600 3407 1019 2202 21905 1711 1623 2790 31777 a25e3]  2m2e4| 18003

(Source : SNE Research EV Tracker Data )
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Z

5 |Region (25) |r

6 Type 25 -

7 |Car Type (25) |+

& |Country (25 [+

9

10 Battery Supplier| /| Jan-2017 | Feb-2017 | Mar-2017 | Apr-2017 | May-2017 | Jun-2017 | Jul-2017 | Aug-2017 | Sep-2017 | Sum-2014 | Sum-2015 | Sum-2016 | Sum-2017

11 | #/Panasonic 43219 56234 | 1,322.95 392.69 73118 [ 1,045.24 ( 501.98 693.70 [ 1,35405| 3,345.80| 531581 763744| 703633

12 | =ICATL 4201 30.78 30096 | 25002 333.62 | 38591 | 707.33| 110500 104893 26270 | 172761| 621035 420454

13 | ®BYD 1213 69.26 281.81 25244 32219 | 52028 | 43214 469.25 46814 134037 ( 313250 | 7091811| 283365

14 | ®LGC 27208 | 269.88 36348 | 28744 349.99 | 43664 | 377.13 376.11 438.87 958.16 | 128452 | 1817.14| 317163

15 | #SDI 128.87 | 11090 19197 | 170.08 19196 | 24279 | 17642 204.35 248.85 42225 1,086.59 | 1,340.59| 1,666.19

16 | #Lishen 237 2.27 19.02 41.13 10847 6843 87.62 137.14 214.48 294.89 | 1195.60 950.46 680.96

17 | #Farasis 16.51 85.46 113.88| 11073 12241 79.87 | 100.24 14479 194.57 0.00 25,61 0.31 968.46

18 | ®0ptimum 0.08 0.00 0.82 0.00 10691 | 147.67| 278.00 115.04 192.78 225.69 | 1198.06| 2513.99 841.29

19 | ®PEVE 12571 140.34 203.29 132.57 142.80 | 16654 | 152.85 132,08 17036 149660 | 150678 | 166175( 136713

20 | ®ZhiHang 0.00 0.04 7.76 2.24 0.92 3203 24.85 22.55 148.66 0.00 0.00 112.96 239.06

A B C D E F G H I J K L M N A B C D E F G H I J K L M N
; |SN@'Research ; |SN@'Research
¢y 5 - [, - o 5 |-
5 6
6 |Battery Type ~| Jan-2017 Feb-2017 Mar-2017 Apr-2017 May-2017 Jun-2017 Jul-2017 Aug-2017 | Sep-2017 | Sum-2014 Sum-2015 Sum-2016| Sum-2017 7 Battery Chemical ~| Jan-2017 Feb-2017 Mar-2017 Apr-2017 May-2017 Jun-2017 Jul-2017 Aug-2017 Sep-2017 | Sum-2014 Sum-2015 Sum-2016) Sum-2017
7 oy 4484 6816 14780 5254 11711 17446 12547 12720| 24460| 33188 920 136433] 11118 8 Lead Acid 06 06 13 09 10 12 20 38 42 897 712 556 155
] Po 4530 5380 7993 6216 6314 9743 9068 8940 1,003.1 31563 43005 64207 63714 9 LFP 391 1124 4293 3283 5704 11230 12523 13467 15093 20439 104936 206540 67114
9 Br 4334 4930 11776 9158 12317 16550 17878 22607 24851 60675 131230 23.288.1 124450 10 LB 11686 14638 28215 1,700.2 23683 30837 25404 20453 42511 80047 146348  209837| 223429
10| Grandtotal 13348 17176 34549 21628 30842 43730 39402 44267 | 59342| 125426 266655 43.3521| 304382 u NiMH 164 M0E o amE 1R 143 160 IM6 L) 18961 149D 1449 LEET) 13683
12 | Super Capacitor 00 0.0 00 00 00 00 00 0.0 00 03 00 0.1 0.0
13 Grand Total 13348 17176 34549 216238 30842 43739 39492 44267 | 59342| 125426 266655 433521| 304382

(Source : SNE Research EV Tracker Data )
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