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\é About YRI and me::-: @MOVBG@W

-

¥ Yano Research Institute Litd.

Founded in March,1958

President Takashi Mizukoshi Sachiya, INAGAKI

Capital 200 million yen Senior Executive Manager/ MBA

Employees Around 170 Industrial Technology Unit

HQ Tokyo

Branch Office Osaka, Nagoya, Seoul,
Shanghai, Taipei

*  August 2000 Join Yano Research
* August 2011 to August 2014

We support your business Seoul Branch Office
based on these 3 core resources

- More than 10 years experience in this field
Research >  Presentations at AABC since 2013
Presentations at Battery Japan, Techno Frontier, CIBF, Inter B
attery, eMove360, etc.

> Visiting China 7-8 times a year (around 2months a year)
NMI’R >  Publishing LiB and material markets every year
Conducting many customized research and consulting projects
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\% 1. To begin with--- @Mova

-

What is the Right strategy in EV market?

L \
g™ k- -
T .
‘ —

Surely, it will grow, but so rapidly and largely?
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¥, 2. 3 doubts for rapid and tremendous growth @Move

-

What is the Right strategy in EV market?

Growth of EV market depen
ds on Policy/Regulation
3 ELEL‘IRIC cnn |F£TR{]LC'\h =
P No obligation for users =
No profit, UNSUSTAINABLE
h Then, sustainable?

EV and LiB market have not been sustainable yet.
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¥ . 3. xEV Market @Mova

=
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[Estimated by Yano Research Institute]
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Yg,’ 3. XEV Market

AOMovE

-

Forecast for CY2025

Policy-based forecasts: 30.4 million units

Division

CY2018

YoY

CY2019
(Prospect)

YoY

CY2020
(Forecast)

CY2021
(Forecast)

YoY

CY2022
(Forecast)

YoY

CY2025
(Forecast)

(thousand units)

CY2030
(Forecast)

YoY

Global ICE Production 97,769 | 99.5%| 98,960 | 101.2%| 99,900 | 100.9%| 102,250 | 102.4%| 104,690 | 102.4%| 114,700 | 109.6%| 125,200 | 109.2%

poncy'bifaeig;?::“ PXEV 5,765 | 148.0%| 7,889 | 136.8%| 11,647 | 147.6%| 16,615 | 142.7%| 22,665 | 136.4%| 30,449 | 134.3%| 49,444 | 162.4%
[ share vs. ICE 5.9% 8.0% 11.7% 16.2% 21.6% 26.5% 39.5%

marka'ﬁ;‘:seiosrg?ﬁ P XEV 5,765 | 148.0%| 6,795 | 117.9%| 8,817 | 129.8%| 10,557 | 119.7%| 11,962 | 113.3%| 13,698 | 114.5%| 17,489 | 127.7%
[ share vs. ICE 5.9% 6.9% 8.8% 10.3% 11.4% 11.9% 14.0%

X Estimation of YoY growth of CY 2025 is made as compared to CY 2022 and that of CY 2030 made as compared to CY 2025.

[Estimated by Yano Resrch Institute]

[Estimated by Yano Research Institute]
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¥, 4. LiB for XEV Market

@Move

-

(Unit: MWh)
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CY2020

(Forecast)
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(Forecast)

CY2025
(Forecast)

Cya2022

(Forecast)

CY2015 CY2016 Cya017 Cv2018 CY2019

(Prospect)

Cy2021

(Forecast)

[Estimated by Yano Research Institute]

licy-based forecasts

irket-based forecasts
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¥ . 4. LiB for xEV Market

AOMovE

-

Forecast for CY2025

Policy-based forecasts: 1,065GWh

[Unit: MWh]
CY2018 CY2019 CY2020 CY2021 CY2022 CY2025 CY2030
Division (Prospect) (Forecast) (Forecast) (Forecast) (Forecast) (Forecast)
share share share share share share
Policy base 110,520 | 100.0% 188,228 | 100.0% 294,960 | 100.0% 509,606 | 100.0% 711,611 | 100.0%| 1,065,024 | 100.0%| 1,995,798 | 100.0%
| YoY 192.4% 170.3% 156.7% 172.8% 139.6% 149.7% 187.4%
Market base 110,520 | 100.0% 162,266 | 100.0% 203,959 | 100.0% 252,492 | 100.0% 282,932|100.0% 362,601|100.0% 503,392|100.0%
| YoY 192.4% 146.8% 125.7% 123.8% 112.1% 128.2% 138.8%

[Estimated by Yano Research Institute]

% Estimation of YoY growth of CY 2025 is made as compared to CY 2022 and that of CY 2030 made as compared to CY 2025.
% M-HEV : SSV, mild HEVs with 12V or 48V systems 3 Commercial HEV/PHEV/EV include buses, logistics vehicles, mini vans for special purposes and trucks
% Low-capacity EV : with a battery pack capacity of 5kWh~39kWh Mild-capacity EV : 40kWh~69kWh XHigh-capacity EV : more than 70kWh
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¥, 5. Both side reality @MoVE

Reality for OEM Reality for Market
ﬂ Pricing? . y

= Good question [ =)
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Yg,_l 5. Both side reality @MoVE

— Moderate growth

. W 2to3 \E\rs later

‘42". Around 2020~2022

temporary lapse

NOW OEM have to meet t
he Regulations/Poli

cies Demands

Should prepare for a temporary lapse e
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z , 6. How to close a gap?

@M ova

-

Market-based Forecasts: Global XEV Production by XEV Type (CY2015~CY2022, CY2025, CY2030)

Forecast) [CY2022 (Forecast)

(thousand units)

Y2030 (Forecast)

14.6% 0.4%
= Mild HEV B Strong HEV ® Commercial HEV
m PHEV ® Commercial PHEV ® Low-capacity EV

u Mid-capacity EV  ® High-capacity EV © Commercial EV

. r:Y2019 (Prospect) Y2020 (Forecast) [CY2021 ( FYZOZS (Forecast) ’C
share share share share share share
Mild HEV 1,018 | 15.0%| 2,121 | 24.1%| 2,565 | 24.3%| 2,980 | 24.9%| 3,260 | 23.8%| 4,039 | 23.1%
[ Yov 122.6% 208.4% 120.9% 116.2% 109.4% 123.9%
Strong HEV 2,548 | 37.5%| 2,699 | 30.6%| 2,828 [ 26.8%| 2,985] 25.0%| 3,112 22.7%| 3,395 19.4%
[ vov 101.7% 105.9% 104.8% 105.6% 104.2% 109.1%
eV Commerdial HEV 26| 0.4% 33] 04% 39] 04% 41| 03% 48] 0.4% 53] 0.3%
[ Yoy 111.1% 126.1% 118.5% 105.1% 117.1% 110.4%
sub-total 3,592 | 52.9%| 4,853 | 55.0%| 5432 [ 51.5%| 6,006 50.2%| 6,420 | 46.9%| 7,487 | 42.8%
| vov 106.9% 135.1% 111.9% 110.6% 106.9% 116.6%
PHEV 847 | 12.5%| 1,023 | 11.6%| 1,466 | 13.9%| 1,742 | 14.6%| 2,001 | 14.6%| 2,453 | 14.0%
[ vov 115.3% 120.8% 143.4% 118.8% 114.8% 122.6%
pugy | Commercial PHEV 23] 03% 35| 04% 50| 0.5% 63| 0.5% 83| o06%| 110] 0.6%
[ vov 158.6% 152.2% 142.9% 126.0% 131.0% 133.3%
sub-total 870 | 12.8%| 1,058 | 12.0%| 1,516 | 14.4%| 1,805] 15.1%| 2,083 [ 15.2%| 2,563 ] 14.7%
| vov 116.1% 121.6% 143.4% 119.1% 115.4% 123.0%
Low-capacity EV 702 | 10.3%| 796 | 9.0%| 1,245| 11.8%| 1,527 | 12.8%| 1,958 | 14.3%| 3,059 | 17.5%
[ vov 127.4% 113.5% 156.3% 122.7% 128.2% 156.3%
Mid-capacity EV 008 | 13.4%| 1,171 ] 13.3%| 1,357 | 12.8%| 1,507 | 12.6%| 1,719 12.5%| 2,300 13.2%
[ vov 124.1% 129.0% 115.8% 111.1% 114.0% 133.8%
gy | High-capacity EV | 619 | 9.1%| 822] 93%] 88| 82%| 950] 7.9%| 1,296] 9.5%| 1,770] 10.1%
[ vov 225.5% 132.9% 105.5% 109.5% 136.4% 136.6%
Commercial EV 105 1.6%| 117] 13%] 140 13%] 166] 1.4%| 223] 1.6%| 310] 1.8%
[ Yoy 104.7% 110.5% 120.2% 118.6% 134.3% 139.0%
sub-total 2,334 | 34.3%| 2,906 | 33.0%| 3,609 [ 34.2%| 4,151 [ 34.7%| 5,195 37.9%| 7,439 42.5%
Yoy 140.8% 124.5% 124.2% 115.0% 125.2% 143.2%

XLow-capacity EV : with a battery pack capacity of 5SkWh~39kWh 3Miid-capacity EV : 40kWh~69kWh 3High-capacity EV : more than 70kWh

6,795

100.0%
117.9%

8,817 100.0%
129.7%

10,557 100.0%
119.7%

11,962 100.0%
113.3%

13,698 100.0%
114.5%

17,489 100.0%
127.7%

[Estimated by Yano Research Institute]
X Estimation of YoY growth of CY 2025 is made as compared to CY 2022 and that of CY 2030 made as compared to CY 2025.
XM-HEV : SSV, mild HEVs with 12V or 48V systems 3 Commercial HEV/PHEV/EV include buses, logistics vehicles, mini vans for special purposes and trucks
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¥ . 6. How to close a gap? QMovE

Passenger car

Shiot Term Rent | %7

Rental/Lease - Touchstone for
or Fleet Middle-end EV car

Copyright (©) 2019 Yano Research Institute Ltd. All rights reserved. 12



¥, , 6. How to close a gap? @MovE&

Commercial car
 can petermine
Cell capacity

Can Know
Driving course

Payback period

Driving distance E

B S

Rehtal/ Lease

or Fleet Sharing

Logistics
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¥, , 6. How to close a gap? @MovE&

Map of Shenzhen

= Total area: 1,952.84 km?2

Y “:"-.‘; \
: Ex)
4 B 3 Tokyo: 2,193.96km2
| ; . : Miinchen: 310.43km?2
: - Distance: Around 68km
« - Time: 70 mins. :""5 "

EBAK
: Around 80km
e: 85 mins.

p— U

Shenzhen Bao'an
International Airport

/

L
S

Y

Commercial EVs have been operated Commercial EV at first
successfully in Shenzhen in urban area

Should start

Copyright (©) 2019 Yano Research Institute Ltd. All rights reserved. 14



¥4_= 6. How to close a gap? @MovE&

Need a business model suitable for EV in MaaS era
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\f{,_l 6. How to close a gap? AOMoVE

HEV is a real solution for both business and environment::-

Comparison of Hybrid Levels
Micro Hybrids

Hybrids Mild Hybrid

ISG, Start/Stop| 1SG Hybrid ey

Engine Conventional Conventional ' Downsized [ Downsized

Electric Motor  BeltDrive  Belt/Crankshaft Belt/Crankshaft  Crankshaft

Electric Power 2-5kW 3-10kW 10-20kwW 15-100kW

Operating Voltage 12v 12-42v 60-200V 200-600V

Fuel Economy Improvement 3-5% 5-10% 15-20% 20-30%
amD

Mild-Hybrid 48 Volt-Antriebsstrang

No need
any policies/subsidies

Copyright (©) 2019 Yano Research Institute Ltd. All rights reserved. 16



ﬁ_l 7. How to see LiB and material market @Moveé

R&D trend moves to ngh energy density

E

Anode
SiC, SiO

H|gh Nickel Cathode
(Ni>80%)
H Jt. he P

ald b

Energy density {(WhiL)

Present EE——————o——0 10 years later
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¥ . 8. Both side reality also for R&D RMoVE

Reality for Reality for |
Technical oriented R&D Market oriented R&D

Driving distance ‘
= High Energy Density Usability

= Life, Cycle, Fast Charge

High Nickel Cathode,  General NCM, LFP,
Artificial graphite+Si, Natural graphite/LTO,

Coated separator, Dry non coating
Additives separator

Copyright (©) 2019 Yano Research Institute Ltd. All rights reserved. 18



7

by

8. Both side reality also for R&D

@Move

Market-based Forecasts: Global Automotive LiB Market Size by XEV Type (Capacity : CY2015~CY2022, CY2025., CY2030)

(MWh)

St CY2019 (Prospect) |CY2020 (Forecast) |CY2021 (Forecast) |CY2022 (Forecast) CYZOZS (Forecast) |CY2030 (Forecast)

share share share share share share

Mild HEV 273 | 0.2% 746 | 0.4% 933 | 04%| 1,088 | o04%| 1,101] 03%] 1,509] 0.3%
[ vov 139.8% 272.7% 125.2% 116.6% 109.5% 126.6%

Strong HEV. 933] 0.6%| 1,282] 06%| 1,404] 06%| 1,563] 0.6%| 1,872] 05%] 2244] 04%
[ vor 112.4% 137.5% 109.5% 111.4% 119.7% 119.9%

HEV. I Commerdial HEV 49 [ 0.03% 59 | 0.03% 72 [ 0.03% 71| 0.02% 82 ] 0.02% 92 [ 0.02%
[ vov 112.7% 121.9% 121.9% 98.1% 115.4% 112.5%

sub-total 1,255 | 0.8%| 2,087 1.0%| 2,409 ] 1.0%| 2,722] 1.0%| 3,145 o0.9%| 3845] 0.8%
[ vov 117.4% 166.3% 115.4% 113.0% 115.5% 122.2%

Passenger PHEV | 12,565 | 7.7%| 15,088 | 7.4%| 20,625 | 8.2%| 24,000 8.5%| 31,766 | 8.8%| 38548 | 7.7%
[ vor 126.5% 120.1% 136.7% 116.4% 132.4% 121.3%

oy | Commercial PHEV| 1,208 | 0.7%| 1,855] 0.9%| 2,650] 1.0%| 3276] 12%| 5049 1.4%| 6732] 13%
[ Yoy 158.6% 153.6% 142.9% 123.6% 154.1% 133.3%

sub-total 13,772 | 85%| 16,943 83%| 23,275 9.2%| 27,276 9.6%| 36,815 10.2%| 45280 9.0%
| vor 128.8% 123.0% 137.4% 117.2% 135.0% 123.0%

Low-capacity EV | 23,995 [ 14.8%| 26,496 | 13.0%| 46,190 [ 18.3%| 55590 [ 19.6%| 79,870 | 22.0%| 124,807 [ 24.8%
[ vov 129.4% 110.4% 174.3% 120.4% 143.7% 156.3%

Mid-capacity EV | 54,996 | 33.9%| 70,972 | 34.8%| 86,273 | 34.2%| 94,062 [ 33.2%| 105,172 | 29.0%| 140,760 [ 28.0%
[ vov 123.9% 129.0% 121.6% 109.0% 111.8% 133.8%

gy | High-capacity EV | 52,253 | 32.2%| 70,140 34.4%| 74,046 | 29.3%| 79,820 | 28.2%| 105,754 | 29.2%| 144,432 [ 28.7%
[ Yoy 252.0% 134.2% 105.6% 107.8% 132.5% 136.6%

Commercial EV | 15,994 |  9.9%| 17,321 | 8.5%| 20,299 | 8.0%| 23462 8.3%| 31,844 8.8%| 44,268] 8.8%
[ Yov 106.1% 108.3% 117.2% 115.6% 135.7% 139.0%

sub-total 147,238 | 90.7%| 184,930 | 90.7%| 226,808 | 89.8%| 252,934 | 89.4%| 322,640 | 89.0%| 454,267 [ 90.2%
Yoy 149.1% 125.6% 122.6% 111.5% 127.6% 140.8%

29.0%

= Mild HEV m Strong HEV ® Commercial HEV

M Passenger PHEV M Commercial PHEV ® Low-capacity EV

® Mid-capacity EV  m High-capacity EV = Commercial EV

162,266 100.0%
146.8%

203,959 100.0%
125.7%

100.0%
123.8%

252,492

282,932 100.0%
112.1%

362,601 100.0%
128.2%

503,392 100.0%
138.8%

[Estimated by Yano Research Institute]
X Estimation of YoY growth of CY 2025 is made as compared to CY 2022 and that of CY 2030 made as compared to CY 2025.
¥M-HEV : SSV, mild HEVs with 12V or 48V systems 3 Commercial HEV/PHEV/EV include buses, logistics vehicles, mini vans for special purposes and trucks
X Low-capacity EV : with a battery pack capacity of 5SkWh~39kWh XMiid-capacity EV : 40kWh~69kWh 3High-capacity EV : more than 70kWh

Copyright (©) 2019 Yano Research Institute Ltd. All rights reserved.

19



\é 9. Personal Tips for Europe @I\/\ov“e”"

-

« Strong push by government/Strong

will to push EV by OEM = Many cities are dispersed. Low popu
L lation density.
= A lot of small cities. No need long d . . :
rive in a city. = Do not believe a train, prefer to driv
Relatively easy to deploy charging p € inter-city(long drive).
oints/infrastructure. » Less LiB cell and material manufactu

res. Less experience for mass produ

= High consciousness to environment ction in battery.

. Good policies, subsidies.
= Many renewable energy.

Make EV in commercial areal!!!
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Y—I @Mové

THANKS i
FOR @"

LISTENING  gickoouer

Yz BusINESS SoLUTION

for better decisions with higher returns

‘é,

Sachiya, INAGAKI Yano Research Institute Itd.

Senior R her/MBA E-mail : sinagaki@yano.co.jp
enior Researcher Tel (Direct) : +81-3-5371-6976
Mobile : +81-80-3207-6560

Website: http://www.yanoresearch.com/

Senior Executive Manager/Industrial Technology Unit
Seoul Branch Office Manager/Seoul Branch Office
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