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The EV market is expected to grow rapidly in the coming years

Forecasted EV stock by region, 20192030 “The global EV stock is expected to grow from 7.7 million in
90,000 2019 to 36 million in 2025, eventually ballooning to over 85
80,000 million in 2030.”
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EV Growth from 2019 to 2025
US 5,100,000
Europe 6,300,000
China 13,800,000

EV penetration
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Green Deal !

==l N . . . I I I I I 0% Passenger EVs (thou 2019 2020 2021 2022 2023 2024 2025

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 North America 1,664 1,902 2,988 3,779 4,643 5,631 6,777

mmm North America Europe China Europe 1,899 2,298 3,377 4 283 5,344 6,621 8,164 <«
o (N dia Japan = Rest of Asia China 3,558 4 361 7,402 9,604 12,002 14,587 17,344
P . India 56 66 164 250 366 520 728
= Rest of World ——Global EV penetration Japan 359 394 554 713 937 1.253 1.697
Source: Wood Mackenzie Electric Vehicle Service, Grid edge Q3 2019 update Rest of Asia 155 177 306 425 588 815 1,136
Rest of World 69 79 146 213 302 426 599
Global EV penetration 0.64% 0.74% 1.17% 1.47% 1.80% 2.18% 2.60%
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An increase in charging infrastructure is required to match the growth of EVs

Global annual charging equipment market value
$6,000
$5,000
$3,636 : $3,42 $3,29

l B B
2020 2021 2024 2025 2026 2027 2028 2029 2030
® Residential Level 1 ® Residential Level 2 Public Level 2 m Public DCFC

Annual charging
equipment market value
(millions USD)

Source: Wood Mackenzie Grid Edge Service

Cumulative residential charging outlet installations, global*
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Number of residential
charging outlets (millions)

'
o1

2020 2021 2022 2024 2025 2026 2027 2028 2029

m North America m Europe China ® |ndia Japan m Rest of Asia m Rest of World

* Note: Detailed map of these regions can be found in the appendix
Source: Wood Mackenzie Grid Edge Service

Residential growth from 2019 to 2025 Public growth from 2019 to 2025

usS 3,100,000 us 400,000

Furope 2,300,000 Furope 533,000
China 3,200,000 China 975,000
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Getting started...

European
Package

Sustainable and smart
mobility

today
140k 975k

® Charging points
® Low-emission vehicles

Source: https://ec.europa.eu/commission/presscorner/detail/en
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Home / News and insights / Press releases / Aral to build more than 100 ultra-fast charging points at retail sites in Germany

Who we are >

Aral to build more than 100 ultra-fast charging points at retall
Global products and ser- S|‘tes |n Germany

vices

Release date: 24 July 2020
Careers >

Investors

News and insights
Press release PDF / 98.6 KB @

Sustainability

Energy economics >
New 350 kW chargers to provide up to 350 kilometres of range in ten

. minutes
bp magazine
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IBM is working with clients to enable the transition from passive to smart charging,
as well as identify opportunities for innovation in advanced mobility (eMobility)

Intermittency Charge
e . reduce demand  from PV Energy
Energy insights Static TOU \ | prices high
\ tariff - \ ' /
\ , Congestion \ | / Imbalance
\ /7 reduce demand I / Ve )
\ / N \ , / e costs high
. . N \
Influence charging Load capacity '~ N " // il Programme
v
behaviour exceeded N \\ f ,/ il PR charging profile
~ ~ - N N ' r'4 V4 //
V2G forfeed _ T~ Signals to change Green grid
in or storage @ T~ =~ charging profile ~ _ _ - -- (carbon based)

Smart charging

s "

...and beyond the charge post into the home, buildings, rideshare, etc,,
we are helping define the future integration between electricity and transport.
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ldentifying energy management eco-system for V2G

Multiple parties have a desire to influence the V2G

TS0 Aggergator

DNO T (Rale)

CPO

Retaller

b [ ey
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OEM

TSO

DNO

CPO

eMSP

Key

Original Equipment Manufacurer,
Transmission System Operator
Distribution Network Operator
Charge Point Operator
E-Mobility Service Provider
Business party

Eco-System

Business Relation

Grid Balancing

Can be aggregator




Smart Charging

CPO Energy Management for 1ISO15118

External Parties Energy Management

Forecast Price
Tables

Markets
ISO15118

Load
Tables

t OCPP 2.0

Capacity of Grid IRelf={*:E]!
Connection

Forecast Carbon
Table
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Blockchain in EE&U
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DER’s represent an alternative source of flexibility to serve the existing, multi-
billion Euro, European market for flexible power

E.g. registered EVs in Europe = 850k represent Primary Reserves Market in Europe
8.5GW erX|b|I|ty

3GW
\‘ =\ \\ W\ ”.’,'// -
4

Unlocking a billion
euro market

T
RN

1L Estimated
OEMs and their clients can now value® TSOS are Iooklng to tap into
benefit from participating in this per EV ~ smaller decentralized resources of
market. €500/y flexible power.

1. European Alternative Fuels Observatory - https://www.eafo.eu/europe#europe pev_fleet fcev_graph_anchor
13 © Copyright IBM Corporation 2020 15 October 2020 , IBMSegvices

2. "'Dine study on primary reserve ancillary service income for batteries



https://www.eafo.eu/europe#europe_pev_fleet_fcev_graph_anchor

The CBP enables small scale flex to participate in the ancillary services market, by

integrating DER data from back-end systems via the blockchain

14

Ancillary Services

Market
aFRR \
FCR -

Re-dispatch «—_|

TenneT NL

TenneT DE

Ancillary Services
Market
aFRR “—
FCR 4

Re-dispatch 4|

Ancillary Services
Market

aFRR
FCR
Re-dispatch

AN
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Auto OEM

Auto OEM
loT Cloud

CBP

Blockchain

Household
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Industries

Energy and Utilities  Solutions v Resources Vv

The future of energy and utilities

We help utilities boost efficiency with sustainable practices — good for the
planet and the bottom line. Let's put smart to work.™
|
|

PDF See how (725 KB) '

i

|

J Who we work with J Solution areas J Trends and news

g 1 ¢ | | P ‘:
Who we work with N ‘erf
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https://www.ibm.com/industries/energy

Energy and Utilities  Solutions v Resources Vv

IBM Technology

A
S0l
Artificial Intelligence

Use IBM Watson® to analyze energy and
utility data so you can deliver affordable
and sustainable services to your
customers.

— Learn more

IBM'’s advanced technologies can help energy and utility companies harness their data to

increase efficiency and reduce expenditures.

IoT

Monitor energy and utility data with IBM
IoT technologies tailored for predictive
maintenance, automated operations
optimization, and best-in-class customer
service.

—> Learn more

Cloud

With IBM Cloud™ you can use energy and
utility data to improve service operations,
ease product development, and deliver
real-time insights to cut down on costs.

— Learn more

Blockchain

Leverage IBM Blockchain to increase data
security and build system transparency
throughout your business — all the while
gaining the trust of your consumers.

—> Learn more

Let’s talk




Fleet reimbursement
relaced by
dis-agregate billing

Solving the “correct price” for reimbursement

for home charging of a fleet vehicle
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EV Charglng 1/2 Allocation of
/Q consumed energy
DSO  J to market parties

Independent '
Meter
Operator
Smart Meter @
am .
Use +
Charging Charging
Ivandebron a fleet EV
using a

Retaller

1 Channel Private




€ ENEXIS

Allocation of ENEXIS
consumed energy

EV Charging %2

: In nden
to market parties depe dent
Meter
Operator
BZ(_: Smart Meter
Retailer
Home " Home Use
Retailer o
£ Charging
T using a
£ Private
Car Retailer > 1 Channel Socket

B2B
I Supplier
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EV platform

https://ree.auto
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