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EERE/VTO
March 7, 2012: President Obama Launches EV-Everywhere Challenge

as Part of Energy Department’s Clean Energy Grand Challenges

Enable U.S. companies to produce plug-in electric vehicles that are as affordable and
convenient as today’s gas-powered vehicles by 2022
July 21, 2016: Obama Administration Announces Federal and Private
Sector Actions to Accelerate Electric Vehicle Adoption in the USA
“in collaboration with the Administration, nearly 50 industry members signed on to the Guiding
Principles to Promote Electric Vehicles and Charging Infrastructure.

" Pacific Northwest National Laboratory (PNNL) will Lead Research to Achieve the Strategic

Battery500 Goal; to triple the specific energy (to 500 WH/kg) relative to today's battery
technology while achieving 1,000 electric vehicles cycles..10M$/yr x Syr
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The budget reduction

- $5.8 billion, or 18%, from NIH
*$900 million, or a little less than 20%, from the DOE’s Office of Science.

 Eliminate climate science programs throughout the federal government,

including at the EPA.
* Eliminate some programs that help bridge the divide between basic
research and commercialization including ARPA-E. About $300M would

be eliminated.
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EU:
® European Green Car Initiative (EGCI) 2009~2013 —

European Green Vehicles Initiative (EGVI) (Horizon 2020)

ZEMICELLGD BEL. N\TJIL,. TE. TDOM

® FP7 2007-2013— Horizon 2020 (€70.2billion/2014~2020)
Battery2020: E&HE EMEUFRF 1 (2013-2016) . MARS-EV: EX B EIERALIAA >
BEm AT (2013-2017) . STABLE - EX BB ERASAELIZEXEMN (2012-2015) .
Graphene: 7 57z i AEM (BEMUNEED) (2013-2016)

o
® E & B W2 4 (BMBF) (€60M)+Innovation Alliance “Lithium-ion battery LIB
2015”(BASF, BOSCH, EVONIK, Li-Tec, VW:€360M): LIB2015 (2009-2013)
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Ciengwei XIA (Expert Panel for Efficient and New Energy Vehicles Project of 863
Program, MOST, China) et al, $E51EEMEEwS International Session, 1106 (20105 11H) 14
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250Wh/kg. A 7 LA PE 500008 (A EZRE60%EE) ). 7. TR X —ETB AU F o LAV EMDERFEL
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Li ion battery

China
USA
SOUTH KOREA
JAPAN
GERMANY
FRANCE
INDIA
SINGAPORE

20,789
9,285
5,020
4,206
2,449
1,895
1,704
1,471

43.3 %
19.3 %
10.4 %
8.75 %
5.10%
3.94%
3.55%
3.06 %

WANGY
WANG J
LIUJ
ZHANG Y
LI'J
WANG L
LI'Y
YANG J
LIUY
WANG ZX
YANGY
LIU HK
/HANG H
SUN YK
KIM J
AMINE K
LI H
DAHN JR
CHEN J
LIL
LI XH
ZHANG J

527
412
404
395
393
375
362
358
355
348
326
319
318
312
311
300
300
296
288
287
279
263

1.10%
0.86%
0.84%
0.82%
0.82%
0.78%
0.75%
0.75%
0.74%
0.72%
0.68%
0.66%
0.66%
0.65%
0.65%
0.62%
0.62%
0.62%
0.60%
0.60%
0.58%
0.55%
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B¥E 25 1% 25.0% VRN 29. 1% Th.5% 280 22.5% 22.7% 19.0% J0.0% 357 J 4%
i [ 5335 Bo.0% G2 6% [ A TN 15.2% 04, 0% Ei.5% 15,34 I1.4% IT.2% 44 BY
HI 10.0% 9.3 20N 1.0% 295 1.9 13.0% [ 5T% 15.T% 16.1% 16,24
T 10.5% 10TS 10 5% i.% 1% 0.0% . . . 13.5% 11.0% 1%
& §I00 0% IO 100.0% 100,04 T00.0% 100.0% 1040.0% 100.0% 100.0% 100, 0% 100.0% 100,04
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Li sulfur battery

CHINA

USA

KOREA
GERMANY
JAPAN
CANADA
AUSTRALIA
FRANCE

1538

726
333
196

158
117

116
68

49.74%

23.48%
10.77%

6.34%
5.11%
3.78%
3.75%
2.20%

MANTHIRAM A
LIJ
ZHANG Q
LIUJ

LAl YQ
CUl'Y
YANG J
Z/HANG YG
AHN HJ
AHN JH
HUANG JQ
KIM KW
ZHANG ZA
LIUY

WEN ZY
/HAOY
JINJ
WANG WK
/HANG H
ZHANG J
PENG HJ
KASKEL S

73
68
60
56
55
51
50
50
49
45
45
45
40
38
38
38
37
37
37
37
35
34

2.36%
2.20%
1.94%
1.81%
1.78%
1.65%
1.62%
1.62%
1.59%
1.46%
1.46%
1.46%
1.29%
1.23%
1.23%
1.23%
1.20%
1.20%
1.20%
1.20%
1.13%
1.10%



Li air battery

~2012
USA 442 28.19%
CHINA 297 18.94%
JAPAN 287 18.30%
FRANCE 143 9.12%
KOREA 143 9.12%
GERMANY 71 4.53%
CANADA 65 4.15%
SPAIN 49 3 13%

AMINE K
SUN YK
ZHOU HS
i)
LIU J
MANTHIRAM A
SHAO-HORN Y
CHENJ
IMANISHI N
LIUY
WANG )
L
2017 WANG Y
CHINA 1938 38.14% _ 'ANG
ZHANG JG
USA 1190 23.42% Daun IR
KOREA 566 11.14%  spaNG L
JAPAN 559 11.00%  TAKEDA Y
GERMANY 315 6.20% YANG Y
FRANCE 222 4.37%  BRUCE PG
CANADA 172 3.39%  LuJ
AUSTRALIA 164 3.23% LIy

66
64
64
61
56
52
52
48
47
47
47
43
43
43
43
41
40
39
39
38
37
36

1.30%
1.26%
1.26%
1.20%
1.10%
1.02%
1.02%
0.95%
0.93%
0.93%
0.93%
0.85%
0.85%
0.85%
0.85%
0.81%
0.79%
0.77%
0.77%
0.75%
0.73%
0.71%



Solid state battery HAYASHIA 57 13.475%
TATSUMISAGO M 57 13.475%

KANNOR 20 4.728%

TAKADAK 18 4.255%

KANAMURAK 16 3.783 %

KOTOBUKIM 15 3.546 %

NAGAOM 15 3.546%

SAKUDAA 14 3.310%

AGRAWALRC 13 3.073%

HIRAYAMAM 13 3.073 %

LEE SH 13 3.073 %

TADANAGAK 13 3.073%

KONDO S 12 2.837 %

MACHIDA N 9 2.128%

JAPAN 179 42.317 % MUNAKATAH 9 2.128%
INDIA 63 14.894 % SATOY 9 2.128%
USA 59 13.948 % SUZUKI K 9 2.128%
CHINA 34 8.038 % YAMAMOTOK 9 2.128%
SOUTH KOREA 31 7.329 % IRIYAMA'Y 8 1.891%
GERMANY 21 4.965 % OHTOMO T 8 1.891%
FRANCE 16 3.783 % RAO VVRN 8 1.891%
ITALY 11 2.600 % SINGH K 8 1.891%





