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Current Market

Annual passenger EV sales continue to
Increase each year

Thousand EVs
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Current Market

There are now around 5 million
passenger EVs on the road

Million EVs
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Current Market

EVs are still only 2-4% of sales in
most markets on an annual basis

Quarterly EV sales share
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Current Market

Some markets are much further

]
ahead -
Quarterly EV sales share in Norway
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Current Market

Some markets are much further

ahead E-N
I
Quarterly EV sales share in California
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Key Drivers ......... ......... ........ .......

Public charging infrastructuregrew
20% in 2018

Thousand charging points
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Key Drivers o

Breakdown of public U.S. charging SRR
points

Charging point type breakdown
%

m Standard (<3kW)

m Mid-accelerated (3-20kW)
~61,000 charging

points

m Accelerated (20-43kW)

Fast (>43kW)

Source: BloombergNEF. Note: Values approximate. Data as of 2018.
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Charging Infrastructure

Public charging infrastructure
Installations are rising

Public charging connectors — U.S. Public charging connectors — California
Public charging connectors by state California public charging connectors by operator
California [N 101 Kk ChargePoint [N 99k

Texas B 3.1k Tesla I 2.8k
Quebec M 3.0k Unknown I 2.4k
Florida [l 3.0k evgo B 1.1k

Blink B 0.9k
SemaCharge [ 0.8k
EV Connect M 0.6 k

New York [l 2.7 k
Ontario [ 2.6 k

Washington [l 2.4 k Greenlots ] 0.5k
Georgia B 2.3k GE WattStation | 0.1 k
Colorado B 1.8k OpConnect | 0.0k
other I 287k Electrify America | 0.0 k
Source: BloombergNEF. Note: Data as of 2Q 2019 Source: BloombergNEF. Note: Data as of 2Q 2019
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Charging Infrastructure

The economics of public fast

chargers are challenging

Fast charging IRR with and without storage in PG&E’s
service territory

storage is notdesirable
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Fast charging IRR with and without storage in SCE’s
service territory under proposed charging tariffs
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Source: BloombergNEF, PG&E, SCE Note: Storage is sized to cap grid demand at 150 kW; results as of October 2018.
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Key Drivers

Fuel economy regulations globally

gCo2/km
250
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0
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Source: ICCT, BloombergNEF. Note: Historical data and future targets are converted to the NEDC testing cycle. U.S. target are for passenger cars
only and correspond to the targets as originally written before the conclusion of the mid-term review.

Regulated vehicle emissions targets
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Key Drivers

China vehicle sales targets in the
2025 auto plan

Sales in millions

m New Energy
Vehicle

(NEV)

m Internal
Combustion
Engine (ICE)
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Source: MIIT, NDRC. Note: NEV target includes both passenger and commercial vehicles.
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Key Drivers

Lithium-ion battery prices keep falling and are
key to EV affordability

Volume-weighted battery pack prices have been falling

Lithium-ion batterypack price (real 2018 $/kWh)
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Source: BloombergNEF. Note: Prices have been changed to real 2018 dollars.
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Key Drivers IﬁﬁﬁZEZZ:ZEZﬁﬁﬁﬁﬁ;ﬁﬁ;ﬁlﬁﬁ;;ﬁﬁﬁ;ﬁﬁ;; ﬁﬁﬁﬁ;

Passenger electric vehicles reach price
parity in the mid 2020s

U.S. pre-tax retail price for a medium ICE and BEV with the addition of home charger cost

real 2018 thousand dollars

s Battery
 m— Powertrain
~ mm Vehicle
ICE

2018 2020 2022 2024 2026 2028 2030

Source: BloombergNEF. Note: We assumed the same real world driving range for EVs globally; small=200 miles, medium=250 miles, large, SUVs=
300 miles.
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Key Drivers

Major automakers are ramping up EV e

Investments
Announced electrification investments Number of plants assembling EVs
(as of 1H 2018) (as of 4Q 2017)
Billion USD Number of plants assembling EVs
VW Group s 1 5 VW O S
Hyundai-Kia GG 214 RNM 5 s
Changan N 15.9 Daér:/:\(j\; =
Daimler N 13.4 GM ZEEE
Ford N 11.8 Toyota 2N = Own
FCA I 112 Ford 2 = Chinese JV
Nissan-DFL I 95 Hyundai-Kia 288
BAIC W 3.2 PSA
Honda B
SAIC . 2.9 FCA 1

Source: BloombergNEF, MarkLines, company press releases.
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Outlook

Peak internal combustion?

Share of annual sales
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Source: BloombergNEF. Note: U.S. results.
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Passenger EV sales approach 10 million
In the U.S. by in 2040

U.S. long-term passenger vehicle sales by drivetrain
Million vehicles
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Source: BloombergNEF.
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Outlook

Shared mobility takes a bite

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

Annual kilometers travelled in the U.S.:
37% growth between 2018-2040

Annual vehicle distance travelled (trillion km)

Passenger vehicle fleet size in the U.S.:
8% growth between 2018-2040

Fleet size by type (million cars)

5 250
4 200
mAV m AV
3 = Shared 150 ® Shared
. = Private
2 = Private 100
1 50
0 0
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

Source: BloombergNEF. Note: AV refers to Level-4 or higher autonomous vehicles used as robotaxis only. Shared includes taxis, ride-hailing and
fleet-based car-sharing. Private refers to all other passenger vehicles.
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Outlook

And shared mobility electrifies faster
than personal cars

Electric share ofannual distance travelled by type (%)
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Source: BloombergNEF. Shared includes taxis, ride-hailing and fleet-based car-sharing. Private refers to all other passenger vehicles.
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Outlook :

Limited impact from plug-in hybrids and fuelcell

passenger vehicles

Number of EV and fuel cell vehicle models available globally
Models
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Source: BloombergNEF, automaker launch announcements.
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Outlook

Light and medium commercial vehicles go electric,
heavy vehicles are harder

Light commercial vehicles Medium commercial vehicles Heavy commercial vehicles
forecast
Million vehicles forecast Million vehicles forecast Million vehicles
10 0.7 14
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Source: BloombergNEF. Hydrogen u Electric ®Natural gas Diesel
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Outlook R Lo

The municipal bus fleet is electrifying -~
fast

Image: BYD.
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Outlook

Light and medium commercial vehicles go electric,
heavy vehicles are harder
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Oil demand from road transport
peaks in 2030

Passenger vehicles Commercial vehicles
MMbd peak: 2028 MMbd peak: 2035
40 40
35 35

30 30
10.3 51
25 7.9 25 : 21 11 91
: . -
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20 20
15 15
10 10 - ERgE!
5 5
0 0
2019 Fleet Fuel Passenger Shared 2040 2019 Fleet Fuel E-trucks NGVs H2s 2040
growth  economy EVs mobility growth economy

Source: BloombergNEF.
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Impacts

Emissions rise for at least another
decade

Direct road transport
emissions peak

Passenger vehicle fleet forecast .
Direct + power sector road

Billion vehicles transport emissions peak
1.8 ¢
1.6 v = PHEV
1.4
1.2
1.0
0.8 m BEV
0.6 By 2040 emissions return
' to similar levels to 2018
0.4 ICE
0.2
0.0
2015 2020 2025 2030 2035 2040

Source: BloombergNEF. Note: Emissions covers only passenger cars and trucks. Excludes 2 and 3 wheelers. Power sector emissions approximate.
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Outlook

Policy pressure is rising

Cumulative number of combustion vehicle phase-
out targets announced

Cumulative number
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Year remaining until combustion vehicle phase-
out target years

Years remaining

Costa Rica
Canada
France
Taiwan
UK.
Scotland
Denmark
Iceland
Ireland
Israel mEMEA
Netherlands
Slovenia m AMER
Sweden
Norway G EAPAC

Source: BloombergNEF, respective national policy announcements. Note: China stated in 2017 that it was considering a phase-out, but did not give
any timeframe. India had previously stated a 2030 target, but this has been significantly reduced. (*) Canada’s target includes fuel cell vehicles.
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EVO 2019

EV outlooks are all increasing

Million EVs on the road
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——BNEF, 2019

BNEF, 2018

BNEF, 2017
-+- [EA, 2019 (EV30@30)
—o—|EA, 2019 (New Policies)

IEA, 2018 (New Policies)
—e—BP, 2019

BP, 2018

BP, 2017

OPEC, 2018

OPEC, 2017

OPEC, 2016

Exxon, 2018

Exxon, 2017

Exxon, 2016

Source: BloombergNEF, BP, OPEC, ExxonMobil, IEA. Notes: Some data points for BP, ExxonMobil and the IEA are BNEF estimates based on organization charts, reports and data (assuming linear growth between known data points).
Assumptions, methodologies and included vehicle segments vary across outlooks. Latest BNEF, IEA, BP and OPEC outlooks include passenger and commercial EVs; previous BNEF and OPEC outlooks only included passenger EVs. BP only
forecasted through 2035 in its 2016 and 2017 outlooks; the IEA only forecasts through 2030. OPEC's 2019 outlook not yet available; ExxonMobil’'s 2019 outlook not yet available; BP's 2019 outlook only provided an EV fleet size estimate for 2040.
ExxonMobil and IEA outlooks prior to 2018 include BEVs, PHEVs and FCVs; all other outlooks include just BEVs and PHEVs. OPEC's reference case shown here. IEA’s “Global EV Outlook 2019” shown here. Chart shows latest data available. See

organization websites for authoritative viewpoints.
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Thank you

Find the public executive summary at about.bnef.com or
the full report on

Electric Vehicle Outlook 2019

BNEF's annual forecast of electric vehicles,

shared mobility and road transport to 2040.

VIEW THE FREE INTERACTIVE REPORT

Source: BloombergNEF.
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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 (i) in Argentina, Australia and certain jurisdictions in the Pacific islands, Bermuda, China, India,
Japan, Korea and New Zealand, where Bloomberg L.P. and its subsidiaries (“BLP”) distribute these products, and (ii) in Singapore and the jurisdictions serviced by
Bloomberg’s Singapore office, where a subsidiary of BFLP distributes these products. BLP provides BFLP and its subsidiaries with global marketing and operational
support and service. 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 name, mark or logo. All rights reserved. © 2019 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.
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Advanced transport
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Client enquiries:
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