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TRANSFORMATIONAL SHIFTS RESHARMNBHE H'Y

Batteries — Lithium and Charging: Slow A FastA Mega Cities — Ultra low Indigenous Platforms -
Beyond Rapid A Ultrafast emission zones Integration of Systems

SOLID-STATE
BATTERY
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New Business Models — EV Retailing Transformation Smart Grid — V2G, V2H, Cognitive Era
"Infrastructure as a Service” g Balancing etc. and Autonomous Mobility



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi1gqOtqJnQAhUC6xQKHdUyDb0QjRwIBw&url=http://fun.feedfury.com/content/16637064-how-does-the-automotive-components-work.html&bvm=bv.138169073,d.ZGg&psig=AFQjCNHXWzPXuyGH069KrYdu8UZ4cV9RUw&ust=1478699846573184

FOCUS POINTS

EV Sales Outlook & Forecasts

Impact of COVID on EVs

Key Technology Trends in EV Battery

EV Charging Station Installation Base

Infrastructure as a Service — Emergence of New
Business Models

Q&A session




HISTORIC EV SALESUT 2.2 MILLION ELECTRIC VEHICLES WERE SOLD IN 2019 RETRDAYL OW
GROWTH RATE TILL DATE. CHINESE EV MARKET FELL FLAT DDETTOFPNSERTIVES

Electric Vehicle Outlook: Historic EV Sales, Global, 2013-2019
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EV MARKET VEHICLE 20G&QOBAILCHINA CONTINUES TO LEAD THE MARKET WITH OVER 52.
MARKET SHARE WITH ABOUT 1.2 MILLION UNITS SOLD. MARKET SR®EANMREROMEGREW BY 65%

Electric Vehicle Outlook: Market Outlook, Global, 2019

2,274,141 345 (221 BEV & 124 PHEV) ~6,554,875 >320,000
EVs sold in 2019 Models for Sale Total EV Car Parc Charging Stations
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Electric Vehicle Outlook: EV Sales Split by Top OEMs, 2019
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TOP 1@MEMS

Electric Vehicle Outlook: Top 10 OEMs, Global, 2019
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A 4 out of the top 10 OEMs

were Chinese that sold
the highest number of
electric vehicles in 2019,
accounting for 18.2%
market share




EVMODELS IMPACTED DUE TO COVID19 CRISIS
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TOTAL XEV MARKET SCENXYRAQY SISt AN UPPEBASE SCENARIO FOR XEVS, ALL OEMS ,

EXPECTED TO COMPLY WITH EMISSION TARGETS; TECHNOLOGICEN PR\ENINDMIC FACTORS AND
CONSUMER ACCEPTANCE OF XEVS ARE KEY FACTORS FOR DETERMINATION

2025 estimates

45 -

In 2019, XEV sales are expected to reach about 40M units
40 |1 6.5M, key growth driver being 48V MHEVs 36% of total sales
35 -
n 30 -
c
2 o5 |
E 27M units
20 - 25% of total sales
15 -
10 -
5 1 Lower-case Scenario CAGR, 2015i 2025 = 28.0%
Upper-case Scenario CAGR, 2015i 2025 = 32.7%
0 T T T T T T T T T T 1
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Note: This graph includes hybrids (electrified cars without a plug) as well Source: Frost & Sullivan

Regions: NA, EU, JP, CH, SK, IND
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EV & HEV PENETRATEAN$SHBOARD: JANMAR
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IMPACT OF COVID ON GLOBAL EV SALES
EVEN BEST CASE SCENARIO WILL NOT RECOVER TILL JURE@VHERPOSTEXPECTED TO HAVE A HEALT!
GROWTH.

Impact of COVID-19, Global, 2019-20 Impact of COVID-19 on EVs: Scenario Estimates, Global, 2019-2020
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IMPACT OF COVID19 ON AMERRVBALES 2020

Impact of COVID-19, Americas, 2019-20

f +4.2%
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Impact of COVID-19 on EVs: Scenario Estimates, Americas, 2019-
2020
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MARKET SHARE ANALYSIS OBMUSALES

TESLA AND GM LIKELY TO GAIN MARKET SHARE DRIVEN BY CORRETCHMNSISSUES + FALLING MARKET VOLl ==

2019 Market Share [MS], USA 2020 MS, Low Impact (USA) 2020 MS, Moderate (USA) 2020 MS, High Impact (USA)
FCA, 2% BMW, 1% Ford, 1%
BMW, 4.12% BMW, 3% FCA 2% BMW, 1% Ford, Toyota, 3% FCA, 2%

1%

Ford, 1%

FCA, 2.02%

Ford, 2.56% — Toyota, Toyota,

G " e
4%
HMC, 5%
o RNMA,
L
Tesla,
55.64% Tesla, 60% Tesla, 68% Tesla, 70%
OEM Market Share - 2019 Market Share 8 2020 Market Share @ 2020 Market Share 6 2020
Tesla 55.5% 60% a 68% a 70% a
GM 6.6% 8% a 9% a 10% a
Ford 2.5% 1% A 1% 1%
FCA 2% 2% A 18% A 2% a
BMW 41% 3% A 1% A 1%
VW (Porsche) 2% 1% A 1% 1%
Source: MarkLines, Frost & Sullivan Forecast
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IMPACT OF COVID ON EUROPE EV SALES
EUROPE HAD BEST Q1 AND LIKELY TO RECOVER FROM LOCKDOR/IDERPIVEJGRVID OUTBREAK EVS |
EUROPE IS EXPECTED TO GROW VS 2019 DUE COMPLIANCE PRESSORERISEGMENTATION

Impact of COVID-19, Europe, 2019-20 Impact of COVID-19 on EVs: Scenario Estimates, Europe, 2019-2020
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MARKET SHARE ANALYSIS BFFALES
DIFFICULT TO PREDICT A CLEAR LEABERTFORS STAGESAS THEREMMAKING THE DIFFERENGRIN
MARKET SHARES.

2019 Market Share [MS], EU 2020 MS, Low Impact (EU 2020 MS, Moderate (EU 2020 MS, High Impact (EU

PSA

Geely- Group,

Volvo
Cars, 5.9%

Daimler,
6.1%

Geel
Volvo
Cars, 6.4%

Tesla,
20.2%

Cars, 6.0%
Cars, 6.2%

Daimler,

=bDaimler, 7.7%

Daimler,

BMW
. Group,
8.2%
OEM Market Share - 2019 Market Share 6 S1 Market Share & S2 Market Share & S3
Tesla Inc. 18.9% 13.8% 17.2% 20.2%
VW Group 12.1% 19.6% 17.1% 15.1%
RN-M 22.8% 17.6% 14.2% 12.2%
BMW Group 15.7% 11.2% 9.8% 8.2%
Hyundai 11.4% 9.5% 10.8% 14.8%
13.4% 10.2% 8.1%
PSA Group 1.3%
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LITHIUMON BATTERIES CONTINUE TO MAKE PROMISING GAINS
THE WORLD OF BATTERIES IS CHANGING VERY RAPIDLY, MAKARDITO'EREDICT THE MOST PROMISIN

BATTERY CHEMISTRY

Battery Technology Improvements, Global, 2018i 2025

A

2010-15 Battery Annual Improvements: Anode: Silicon-based, Lithium metal
Gravimetric Energy Density: 8% Volumetric Beyond Li-lon: Cathode: Existing + Lithium sulphur, Lithium Air
Energy Density: 19% Cycle Life: 10% Focus on Li metal - Li-sulphur, Li-air electrodes, Electrolyte: High voltage ~5.0V, solid-polymer with >10-3
Cost: 50% reduction and high ionic conductivity solid-state S/cm ionic conductivity.
electrolytes Pack: Theoretical Energy 3000 Wh/kg,
1,000-1,500 cycles

Energy

Anode: Graphite, 600 mAh/g

Cathode: NMC/LMO/NCA/LFP, ~200 mAh/g
Electrolyte: Non-aqueous Li salt in organic carbonates, 4.0-4.3V
Pack: ~210 Wh/kg, 800-900 cycles

Li-lon:
Focus on high-voltage/ high-capacity
cathodes, Si based anodes

~$150/kWh ~$80/kWh >

2020 2025

~$210/kWh

2018

5 U
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BEYOND 2025SOLIESTATE BATTERIES

POST 2025, SOLIDATE BATTERIES WILL BE IMPLEMENTED INTEVBHRIE SAFETY FEATURES AND LONGI
RANGE SUPPORT

4 I
Partnerships Research and Development

SAMSUNG

B

wSolidPower & @ = o

2X energy density,

= s 800 mile range «
Panasonic -2~ ' "'Solid
ToveTA Al23" @, SolidPower
SYSTEMS
P _ _ Investments of more than $1 billion for
w Launch of solid- state batteries electric vehicle with solid-state battery

in cars by 20237 2025

) BOSCH ~ Hydro
Calculating a timeline of MSes >y Québec
2025/26 for the technology

o~ Memedes Banz
\Announcements Investment and Acqmsmon/
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IP ANALYSIBOP ASSIGNEE FOR SOLID STATE BATTERY

The patent analysis of solid state battery

reveals that maximum patent have been

filed by Toyota Motor Corporation

670 (Japan), LG Chem Ltd. (Korea), Murata
634 Manufacturing Co., Ltd. (Japan), Hyundai

Solid State Battery: Top Patent Assignee, 2010-2020*
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Top Solid State Battery Patent Assignee

Source: Frost & Sullivan
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CHARGING POINTS INSTALLATION BMERICAS
USA HAS A INSTALLED BASE OF 62,000 AC CHARGING POINTSDENOHARBING POINTS

Electric Vehicle Outlook: EV Charging Points (Top 10 states), US, 2019

AC Charging

CA
NY
FL
TX
WA
GA
MA
(6{0)
MO
MD

20,727

Total: 62,000

2,036
1,657
1,538

EV Charging Points, Canada and Mexico, 2019

AC Charging

. e . Canada
.-w. Mexico

9,700

1,200

CCs CHM Tesla Total Leading EV Charging Operators
1100 800 2000 24,627
80 60 400 4,555
140 100 420 3,896
150 90 400 3.754 Aerovironment, Avcon, Beharged, Blink Network, Chargepoint, Clipper
Creek, Eaton, Electrify America, EV Connect, EV Box, EV Gateway,
160 150 215 2854 EVGO Network, GE Wattstation, Greenlots, Magne Charge, Nissan,
108 85 150 2,701 NRG EVGO, Opconnect, RCS, Revolta, Semacharge, Shorepower, Sun
Country, Tesla, Volta, Webasto
65 50 180 2,359
90 52 125 2,303
50 25 100 1,832
118 90 152 1,890
DC Charging Installations and Key Players, Americas, 2019
CCs CHM Tesla Total Leading EV Charging Operators
Aerovironment, Azra, Becharged, Chargepoint, Circuit Electrique, Clipper
400 450 900 11,550 Creek, Eaton, FLO, Greenlots, NBP Echarge, Petro Canada,
Semacharge, Sun Country
15 20 12 1,337 Chargenow, Tesla and other providers
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CHARGING POINTS INSTALLATION BABDPE

NETHERLANDS HAS THE HIGHEST NUMBER OF AC CHARGING STWHDIBS BERIMMANY. UK AND
GERMANY LEADS IN INSTALLATIONS OF DC CHARGING STATIONS

AC Charging Installation Base (Top 10

countries)
= Netherlands
I Germany
| France
=is UK
= = Norway
—— Spain
I Belgium
Switzerland
= Sweden
H B Italy

DC Charging Installation base and Key Players, Europe, 2020

Leading EV Charging Operators

450 360 260 SOS70 fem e cramenon cooap s Essen, o o, Fasne Greents
3160 2270 637 40267 e chaneran Gl Can Enel S, o Fasined oy,

720 730 600 20,710 élclizee;l _Arﬁ?lémgzacrgoemaster, Drive Eco, Essent, E-totem, Freshmile, lonity, Renault,
2,160 2,400 401 27,721 glxg‘/-\sllggs:écl_r;a:ggr?ow, Eon, EDF, Ecotricity, Instavolt, lonity, Nissan, Podpoint,
1,340 1,460 622 17,222 AMB, Endesa, ENEL, Iberdola, Podpoint, Polar, Renault, tesla, Wenne

470 570 210 8,820 AMB, Endesa, ENEL, Iberdola, Podpoint, Polar, Renault, tesla, Wennea

113 96 150 6,429 ?:\Iﬁ\ﬁ;’o,zsa(c:)rjazrgsga,rBluecorner, Ecotap, EDF, Enovos, EV Point, Greenflux, Mobib,

410 330 230 6,390 (B;Zr:;gised, Chargenow, Easyforyou, Edrop, Essent, EWB, GoFast, lonity, Swiss

380 390 260 5,070 Charge & Drive, Clever, lonity, Seom, Vattenfall

329 322 268 4,459 ngg,rigecharge, Bluetorino, Driwe, Eon, ENEL, EV Box, lonity, Plugsurfing, TNM,
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ELECTRIC VEHICLE CHARGINGCHABE OPPORTUNITY FOR
INFRASTRUCTURE AS A SERVICE

Utilities
Innogy, Vattenfall, E.ON, EnBW

Charge Point Manufacturers

KEBA, Mennekes, Alfen, Schneider Electric, Siemens

Charge Point Distributors
E-Wald, The Mobility House, Bosch

)\ \Z

o~ Charge Point Installers
- The Mobility House, Deutsche Telekom, VW

A /2
Charging Point Operators
lonity, Fastned, Allego, Ladenetz.de

Aggregators
Plugsurfing, TheNewMotion, Bosch, DCS, DKV

\%

Vehicle Manufacturers
VW, Porsche, BMW

A
Charging Station Owners

1
1 Indicates 1
1 interactions between 1

value chain players

EV Driver
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INFRASTRUCTURE AS A SERORVEBUSINESS MODEPES

Type 1: OE Ms
commerce
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CPO6s
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W Subscription Package
® @ @
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OEMs [Energy OEM -
Division] ?
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Utilities <
[CP Operators]
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—> E-commerce

[Bi-Directional

ChargePoint

nstallers

V
EV Driver [Home Charging]

Destination
Confi

Charging
denceo

<€ -

Chargers]

|
|
Home E
-> AggregatorsI o aergy
|

Solutions

|
V2G _ | 9
Services I
1
Payment
Services

owes

ABui | GPmRiete EpdJonknd Integrator

—

CP Installers

A,
Taler
ey

Equivalent of 1,000 free miles of electricity
compared to standard Green Electricity tariff.

Model best suited for

@ Residence Charging @ Workplace/Destination &) Public Charging

@ Fleets

@ Highway

iUt i Mype 4 Aggregator APP

®0e

& oem -

|
Aggregator App <-'

1r

ilities Irilities
| LR AT Fs P [ P
caae Cave
OF Iidiers (F eiders |
Ueilities
CPO HIE S

AN

LF il lers
Roaming N/_\AusT_'
Across Various

Countries
—> EV Driver

EUR 2.50 per month. A full year of
subscription is required to activate service
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