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Consumers’ top concerns around
mobility

Air pollution Congestion Energy security

Convenience and
cool factor
trump everything else!
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How are automakers trying to meet consumers’
needs/wants: CASE
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dimension
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The mobility of the future will
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E - Electric

At Daimler, we are
convinced: The future is
electric.
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ACES ARE A CORE ELEMENT OF STRATEGY NUMBER ONE > NEXT.

GM’'S WORLD VIEW

GM is committed to a future of:

e

Innovation
that excites

@& HYUNDAI

Nissan M.O.V.E. to 2022

© wobility
Operational Excellence
@ Value to Customers

@ Electrification

Hyundai Motor’s Vision for Future Mobility

Freedom in

Mobility
ZERO ZERO ZERO
CRASHES EMISSIONS ~ CONGESTION
h Clean ‘ i L Connected
TECHNOLOGY WILL Moty Loty
HELP UNLOCK THIS FUTURE
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CASE at a glance:
at the start of 2019

2019 YoY expected growth Fleet size (millions)

~1% shared mobility [ 150

~25% Connected cars - 105
~40% Electric vehicles | 5
~100% Level-2 partial automation @ 2
~1000% Level-4 high automation | 0.002

Source: BloombergNEF. Note: shared mobility fleet includes taxis, fleet-based car-sharing and vehicles used for digital-hailing. Connected cars refers
to vehicles with built-in telematics.
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Connectivity is central to CASE

AR

Autonomous
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Global CO, emissions from
fossil fuels

35 gigatonnes of CO, per year
30
25
20 Liquids
15
10

Solid fuel
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Source: Carbon Dioxide Information Analysis Center
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Global CO, emission, 2016 R

By sector By region
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@ Electricity and heat Transport @ Buildings Industry @ Other
@ Electricity and heat Transport @ Industry Buildings @ Other

Source: International Enerqgy Agency
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https://www.iea.org/statistics/co2emissions/

ipcc

NTERGOVERNMENTAL PANEL o ClimaTe chanee

Global Warming of 1.5°C

({1
These systems transitions are

unprecedented in terms of
scale...

Intergovernmental Panel on Climate Change
Global Warming of 1.5 °C, Summary for Policymakers, section C2
October 2018

Summary for Policymakers

Source: Intergovernmental Panel on Climate Change

9  May7,2019 @AI_Energy @Bloomberg_NEF Bloomberg NEF




CumUIative gIObaI passenger ........................................
electric vehicle sales

Million vehicles

5.0

m RoW
4.0

m South Korea
3.0 = Japan
20 ] North_

America

= Europe
1.0

E China
0.0

2012 2013 2014 2015 2016 2017 2018

Source: BloombergNEF. Note: only includes highway capable four wheelers.
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........................................

Main layers of EV policy
support in China

National policies Regional policies City regulations
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Image: Bloomberg Media, Wikipedia.
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Average |ithium_ion battery paCk .........................................
prices have fallen 85% since 2010
Battery pack price (real 2018 $/kWh) 85%

1,160

2010 2011 2012 2013 2014 2015 2016 2017 2018
Source: BloombergNEF Note: The data in this chart has been adjusted to show real 2018 dollars

12 May 7, 2019 @AI_Energy @Bloomberg_NEF B|oomberg NEF




The race is on

Automaker

DAIMLER 20%
r‘*ﬁ > 4
JERANTE 100%
KRz 100%

2025 sales target

Automaker

........................................

EV model target
(year)

10 EV models
(early 2020s)

16 EV models
(early 2020s)

20 EV models
(2023)
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The race is on
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The first electric compact SUV s here.
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may triple by 2023

2018YE commissioned cell Capacity due to be commissioned by
manufacturing capacity by plant location 2023 by plant location

Source: BloombergNEF mChina mJapan mKorea, Republicof mUnited States = Europe = Other
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Battery prices are key tO EV S
affordability

Volume-weighted battery pack prices have been falling

Lithium-ion batterypack price (real 2018 $/kWh) Cummulative demand for lithium-ion batteries (((3)\6\6h)
9,000
1,200 A g 000 — E-bus
1,000 7,000
800 A 6,000 Stationary
storage
A 5,000
600 s A 4 000 ™==sm Passenger
2024 implied ’ EV
400 A price $94/kWh 3,000
A 2,000 4 Observed
2 rices
00 1,000 Pri
0 0

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Source: BloombergNEF. Note: Prices have been changed to real 2018 dollars
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Other vehicles are also going
electric: trucks

China commercial EV sales

181,000
172,000

134,000

32,000

m Trucks

89,000
10,000

m Buses

2015 2016 2017 2018
Source: CAAM, Image: BYD, BloombergNEF. 2018 sales include ~900 fuel cell vehicles.
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Other vehicles are also going
electric: two-wheelers

Global sales of two-wheelers (millions)

+150 million

60 .
Number of electric two-wheelers on the
50 road in China
40 ICE others
30
Electric outside of China
20 ICE India
10
ICE China
0
~ AN o <t Te] © N~ ~— (q\] (4p] < Te} O N~
8 8 8 8 8 8 8 8 8 8 8 8 8 8 Source: CAAM, BloombergNEF. Image: Jiangsu Xinxi
Nanjue.
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Electrification of digital-hailing

DiDi
e Targeting one million EVs on its network

by 2020.
e 10 million EVs by 2028.

O oLA

e 10,000 electric three-wheeled rickshaws
on the road by April 2019.

e One million battery powered vehicles by
2021.

UBER

e Five million “electric rides” between July
2018 and July 2019.

e Targeting EV-only fleets in London by
2025.

Gett ‘ )
e Since September 2018, Carbon neutral

taxi rides offered in the U.K. for 20p
premium.

e Electric black cab drivers are charged
no fees by Gett for their first 6 months.
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EV02018: By 2040, 55% of a" new car
sales and 33% of the global fleet will
be electric

Annual light duty vehicle sales Global light duty vehicle fleet
million vehicles million cars on the road

120 ICE 1,800 - mm |CE

100 1,600 -
mm BEV 1,400 - mm BEV

80 1,200 -
sales ggg 1 fleet

40 1

All EVs
20 All EVs 400 - % of
% of 200 fleet
o MR sales o SRR ERAS
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

Source: BNEF
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EV fleet size comparison

EV fleet size, millions of vehicles

600
===BNEF - 2018

BNEF - 2017
500 BNEF - 2016
=—BP — 2018
200 BP - 2017
BP - 2016
ExxonMobil — 2018
300 ExxonMobil — 2017
ExxonMobil — 2016
OPEC - 2017
OPEC - 2016
OPEC - 2015
100 —|EA-2018
IEA-2017

/ IEA— 2016

2020 2025 2030 2035 2040

200

Notes: Values in black are taken directly from organization publications. Values in green are BNEF estimates based on organization charts, reports
and/or data (estimates assume linear growth between known data points). Outlook assumptions and methodologies vary. BP only forecasted through
2035 in its 2016 and 2017 outlooks. The IEA only forecasts through 2030. The IEA forecasts multiple scenarios (base case values are shown here).
OPEC’s 2018 outlook not yet available. ExxonMobil and IEA forecasts prior to 2018 include BEVs, PHEVs and FCVs; all other forecasts include just

BEVs and PHEVs. See organization websites for authoritative viewpoints.

22 May7,2019 @AIl_Energy @Bloomberg_NEF

BloombergNEF



GIObaI power generation mix L

Global cumulative generation capacity Global electricity generation and zero-
carbon share

GW TWh

wm Other
40,000 100%
16,000 ® s Solar thermal
i i 0
14000 @ Other flexible capacity 35,000 90% Small-scale PV
A s Demand response 50,000 80% Utility-scale PV
12,000 = Utility-scale batten-es ’ 70% Offshore wind
10,000 # Small-scale batteries 25,000 60% mmm Onshore wind
’ u Other 20,000 50% Biomass
8,000 u Solar thermal ’ ’ mmm Geothermal
Small-scale PV 15,000 = 40% mmm Hydro
6,000 " ' 2 Ty
Utility-scale PV 38% 30% mmm Nuclear
4,000 Offshore wind 10,000 20% s Ol
2,000 = Onshore wind 5,000 10% *.*.". Peaker Gas
Biomass Gas
0 = Geothermal 0 0% = Coal
2012 2017 2020 2025 2030 2035 2040
2012 2017 2020 2025 2030 2035 2040 a7 ero-carbon share
Source: BloombergNEF New Energy Outlook 2018 Source: BloombergNEF New Energy Outlook 2018
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The future role of cars

On-demand multi-modal non- Cars as a form of personal Autonomous cars as living rooms
vehicle transport options expression and art on wheels

Whim covers all your journeys

THE WAR ON DRIVING IS HERE

PICK YOUR SIDE

VMT= vehicle miles travelled
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The future role of cars .........................................
BNEF EVO2018

GDP vs motorization rate Light duty vehicle fleet by region Annual car miles travelled
GDP per capita (USD) Bubble ‘,gi.ze = Billion units Trillion miles
- - "
70 2018 16 16
60 : 2040 14 uRoW 14 IIF:OW I
= Australia 12 u Australia
50 . © :gusro . :z m South Korea 10 = South Korea
40 . . Indiap 0'8 - = India 8 = India
30 — .. @ South Korea 0:6 —  Japan 6 = Japan
20 8 ® Australia 04 = Europe 4 = Europe
©World ’ ®China = China
10 e China 02 =U.S. (2) mU.S.
o ® ¢ Japan %00ts 2000 2025 2080 205 2040 2018 2023 2028 2033 2038
0 200 400 600 800
Vehicles per '000 population
Forecast 2040 passenger vehicle fleet size, billion cars
BNEF EVO2018 1.66
BP Energy Outlook 2018 1.97
OPEC World Oil Outlook 2018 1.98
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Copyright and disclaimer

The Bloomberg NEF ("BNEF"), service/information is derived from selected public sources. Bloomberg Finance L.P. and its affiliates, in providing the
service/information, believe that the information it uses comes from reliable sources, but do not guarantee the accuracy or completeness of this information, which is
subject to change without notice, and nothing in this document shall be construed as such a guarantee. The statements in this service/document reflect the current
judgment of the authors of the relevant articles or features, and do not necessarily reflect the opinion of Bloomberg Finance L.P., Bloomberg L.P. or any of their
affiliates (“Bloomberg”). Bloomberg disclaims any liability arising from use of this document, its contents and/or this service. Nothing herein shall constitute or be
construed as an offering of financial instruments or as investment advice or recommendations by Bloomberg of an investment or other strategy (e.g., whether or not
to “buy”, “sell”, or “hold” an investment). The information available through this service is not based on consideration of a subscriber’s individual circumstances and
should not be considered as information sufficient upon which to base an investment decision. You should determine on your own whether you agree with the
content. This service should not be construed as tax or accounting advice or as a service designed to facilitate any subscriber’'s compliance with its tax, accounting or
other legal obligations. Employees involved in this service may hold positions in the companies mentioned in the services/information.

The data included in these materials are for illustrative purposes only. The BLOOMBERG TERMINAL service and Bloomberg data products (the “Services”) are
owned and distributed by Bloomberg Finance L.P. (“BFLP”) except that Bloomberg L.P. and its subsidiaries (“BLP”) distribute these products in Argentina, Australia
and certain jurisdictions in the Pacific islands, Bermuda, China, India, Japan, Korea and New Zealand. BLP provides BFLP with global marketing and operational
support. Certain features, functions, products and services are available only to sophisticated investors and only where permitted. BFLP, BLP and their affiliates do
not guarantee the accuracy of prices or other information in the Services. Nothing in the Services shall constitute or be construed as an offering of financial
instruments by BFLP, BLP or their affiliates, or as investment advice or recommendations by BFLP, BLP or their affiliates of an investment strategy or whether or not
to “buy”, “sell” or “hold” an investment. Information available via the Services should not be considered as information sufficient upon which to base an investment
decision. The following are trademarks and service marks of BFLP, a Delaware limited partnership, or its subsidiaries: BLOOMBERG, BLOOMBERG ANYWHERE,
BLOOMBERG MARKETS, BLOOMBERG NEWS, BLOOMBERG PROFESSIONAL, BLOOMBERG TERMINAL and BLOOMBERG.COM. Absence of any trademark
or service mark from this list does not waive Bloomberg's intellectual property rights in that that name, mark or logo. All rights reserved. © 2018 Bloomberg.
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Bloomberg NEF (BNEF) is a leading provider
of primary research on clean energy,
advanced transport, digital industry,
innovative materials, and commodities.

BNEF’s global team leverages the world’s
most sophisticated data sets to create clear
perspectives and in-depth forecasts that
frame the financial, economic and policy
implications of industry-transforming trends
and technologies.

BNEF research and analysis is accessible via
web and mobile platforms, as well as on the
Bloomberg Terminal.

Coverage.

Clean energy
Advanced transport
Commodities
Digital industry

Get the app

On I0S + Android

about.bnef.com/mobile

Client enquiries:

Bloomberg Terminal: press <Help> key twice
Email: support.bnef@bloomberg.net

Learn more:
about.bnef.com | @BloombergNEF
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