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The road to today

US electric vehicles on the rise
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and continue to rise

Global passenger EV sales, by region
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The road to today

The US is only to-date a small part of the
global story

Global passenger EV sales, by region
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The road to today

Though if you look at in the right

perspective, there’s been progress

US passenger electric vehicles share of sales
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Source: BloombergNEF, MarkLines. Note: EVs include battery-electric and plug-in hybrid electric vehicles.
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Teroadtotodsy I o

US StateS are embraCIng EV adoptlon at
different speeds
EV share of the US passenger vehicle fleet in 2022, by state

]
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Source: US Department of Energy, Experian Automotive, BloombergNEF. Note: Data are US state EV fleet registrations at the end of 2022. Includes both battery and
plug-in hybrid EVs.
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The road to today

The last six months have been chaotic
for the US EV market...

Tesla Axes Supercharger Teamin  m=oei=e

A Once Unthinkable Question: Could Electric-Vehicle
BIOW to Broader EV Market Sales Decline This Year?
mFord, GM and others are in the midst of tapping Tesla’s plugs €Y 54 Kictn T Dugen,saffeiter et Inaligence,<ho cocers moneyend busiss

= Musk says company will still grow network, but at slower pace

Mercedes-Benz Walks Back EV Sales
Target on Waning Demand

Autos & Transportation | ADAS, AV & Safety | Sustainable & EV Supply Chain
Exclusive: Tesla scraps low-cost car
plans amid fierce Chinese EV competition

By Hyunjoo Jin, Norihiko Shirouzu and Ben Klayman

Biden to Hike Tariffs on China EVs
and Offer Solar Exclusions

Aa
April 5, 2024 5:32 PM EDT - Updated 2 months ago D <:

Cadillac Walks Back EV Commitment, Will Sell Gas Cars Past 2030

Source: Bloomberg, Reuters, InsideEVs, The New Yorker.
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The road to today

... and automakers have hedgedon
EVs accordingly...

Global, combined EV sales targets announced by legacy automakers
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Source: BloombergNEF, automaker announcements. Note: Excludes targets by EV-only automakers like Tesla. 2024 consists of EV sales targets announced through
September 5.
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The road to today o

It Can feel Ilke an EV_Coaster .........................................

Source: Microsoft PowerPoint stock photo
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What'’s next for the US
EV market

Cloudy forecasts
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What'’s next for the US EV market

Moving forward, there are some real

challenges for the US market

e Public policy remains uncertain... with the election less than two months away
e Public charging remains a deterrent for owning an EV

e Consumer preferences gear vehicles

e Some automakers are hedging their EV adoption strategies
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What's next for the US EV market

Still, it is useful to consider the major -~
challenges to EV adoption

Top EV purchase barriers

46%
Too expensive
47%

m 2022

Lack of charging stations m 2021

49%

Low mileage range

Source: Cox Automotive survey, ACES Research, BloombergNEF. Note: Report published in June 2023.

13 BNEF BloombergNEF




What'’s next for the US EV market

Non-Tesla BEV prices haven’t really
declined since the start of 2023...

Average US transaction price by drivetrain (excluding direct-to-consumers)
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Source: Edmunds, BloombergNEF. Note: Excludes direct-to-consumer sales like Tesla, Rivian and Lucid.
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What's next for the US EV market

UusS domeS'“C aUtomakel’S have ________________________________________
struggled to achieve near-term targets

General Motors North American EV target and recent sales
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2023 EV sales 1H 2024 EV sales 1H 2024 EV 2024 production 2025 production
production target target (scrapped)

Source: BloombergNEF, General Motors.
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What’s next for the US EV market

Ford’s decision could reverberate
through the North American EV market
Ford's annual run rate targets for selected models

B Mustang Mach-E M F-150 Lightning B Other
30K vehicles

Q1 Qs Q1 Q3 Q1 Qs Q1 Q3 Q1 Q3 Q1
2019 2020 2021 2022 2023 2024

Source: BloombergNEF, MarkLines. Note: Includes both battery-electric and plug-in hybrid electric vehicles.
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What'’s next for the US EV market

Tesla has seen production slowing on
EVs globally
Tesla’s passenger EV production and annual change in production

Annual BEV production
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Source: BloombergNEF. Note: ‘YoY’ means year-on-year.
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What'’s next for the US EV market

There is a mild relationship between
EVs and a state’s political culture

Share of the electric vehicle fleet vs. President Biden vote share in 2020

EV share of fleet
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Source: BloombergNEF, Experian Automotive, Department of Energy, Cook Report. Note: ‘Biden states’ are states won by President Joe Biden in the 2020 election,
‘Trump states’ are those won by Donald Trump. Swing states are the five states with a margin of less than 1.5% in the popular vote. District of Columbia removed

from the dataset due to the high GDP per capita.
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What'’s next for the US EV market

NEVI funding remains far too low...

Funding awarded to sites as share of total funds available

$, billions

NEVI I
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Source: BloombergNEF, state energy offices, Joint Office of Energy and Transportation, US Department of Transportation.
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What's next for the US EV market

... but China is moving far faster - -

Public charging installations in 2023 by region
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Source: BloombergNEF
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What’s next for the US EV market

Case for optimism in the US market

New high-quality models
v

IRA investments
will begin to
mature

RIVIAN --, =

Source: BloombergNEF, Google images, Tesla, Rivian.
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Key findings

EVO 2024
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Key findings

EV sales growth is slowing in some
markets, still robust in others

Passenger EV sales year-on-year change in selected countries, 1Q 2024

Italy -24%

Japan -9% N
Germany -3% I
Spain 3%
us I 4%
UK I 13%
France D 20%
China I 3%
India I 39%
-35% -25% -15% -5% 5% 15% 25% 35% 45%

Source: BloombergNEF, MarkLines, Jato Dynamics. Note: Includes battery electric vehicles and plug-in hybrids.
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Key findings

thhlum_lon battery pI’ICGS are falllng
again

$ per kilowatt-hour (real 2023) ,
m Observedprices B Near-term outlook
780
692
Pack 245

222

448
148 345
4 258
Cell > = 211 483
l.ﬁ%%%ﬁlgg s
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Source: BloombergNEF. Note: All prices in real 2023 dollars.
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Keyfindings i

EV sales growth is slowing in some
markets, still robust in others

Global near-term passenger EV sales and share of new passenger-vehicle sales

Million
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Source: BloombergNEF. Note: Europe includes the EU, the UK and European Free Trade Association (EFTA) countries. EV includes BEVs and PHEVs.
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Key findings

Combustion vehicle sales peaked in 2027
Global passenger vehicle sales by drivetrain
Million
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80 — = . electric
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Source: BloombergNEF *from 2017 to 2024. Includes traditional hybrids, excludes plug-in hybrids

Global
gasoline/diesel
vehicle sales:

-30%
from their 2017
peak*
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Key findings

There will be almost 60 million EVSon =~
the road by the end of this year 4% of the global
Passenger EV fleet in millions vehicle fleet
60 /
50
m Other
40
m South Korea
> = Japan
20 mUS
10 ® Europe
m China

0
2016 2017 2018 2019 2020 2021 2022 2023 2024e

Source: BloombergNEF. 2024 is BNEF'’s forecast. Includes battery electric and plug-in hybrids
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Key findings

Thelong_term Outlook IS St'“ brlght
Global long-term passenger EV sales by Global long-term EV share of new
market — Economic Transition Scenario passenger-vehicle sales by market —
Million Economic Transition Scenario
80 Rest of World 90% = China
20 m Brazil 80% Europe
_=" southeast Asia 70% us
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50 --I“I 60% J
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40 —; = India 50% South Korea
-1 40% Australia
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2020 2025 2030 2035 2040 mChina 0 2020 2025 2030 2035 2040 Rest of World

Source: BloombergNEF. Note: ‘Europe’ includes the EU, the UK and European Free Trade Association (EFTA) countries. EV includes battery EVs and plug-in hybrids
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Key findings

US passenger VehIC|ES are Set to take
off
Passenger EV sales in the US — EV share of new passenger vehicle sales
Economic Transition Scenario in the US — Economic Transition Scenario
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Source: BloombergNEF

30  BNEF BloombergNEF




Key findings L :

Thelong_term Outlookls St'” brlght
Global passenger-vehicle sales by Global passenger-vehicle share of sales
drivetrain — Economic Transition by drivetrain — Economic Transition
Scenario Scenario
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Source: BloombergNEF

31 BNEF BloombergNEF




Key findings o

Fleet turnover takes tlme .........................................

Global long-term EV share of passenger- Global passenger-vehicle fleet by

vehicle fleet by market — ETS drivetrain — ETS
Billion
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Source: BloombergNEF. Note: ‘Europe’ includes the EU, the UK and European Free Trade Association (EFTA) countries. EV includes battery EVs and PHEVs
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Key findings

ICE vehicle sales need to be phased out
by the mid-2030s for Net Zero

EV share of total passenger-vehicle sales — Economic Transition Scenario and Net
Zero Scenario

T 4
0,
80% = e« o\et Zero
Scenario
60%
40%
e E CcONOMIC
20% Transition
Scenario
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Source: BloombergNEF.
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Key findings

Some segments are closer than others

Zero-emission vehicle fleet share outlooks — ETS versus NZS

Two- and three-wheelers Buses Cars and LCVs MCVs and HCVs
100% » 100% ,,, 100% /,-v 100% ',
80% 80% R 80% ) 4 80% ,’
!

60% 60% 60% ’I 60% )

!
40% 40% 40% , {; Cars  40% K

P
20% 20% 20% /’/ 20% ,/
0% 0% 0% 0%
2020 30 40 50 2020 30 40 50 2020 30 40 50 2020 30 40 50

ETS === NZS

Almost on track Positive trajectory Not on track

Source: BloombergNEF. Note: ‘ETS’ stands for Economic Transition Scenario, and ‘NZS’ stands for Net Zero Scenario. ‘LCVs, MCVs and HCVs’ are light-, medium-
and heavy-duty commercial vehicles. ‘Zero-emission’ includes battery-electric only for cars and two-and three-wheelers and also fuel-cell vehicles for buses, LCVs,
MCVs and HCVs. All values global.
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Key findings

Slowing sales growth puts climate
targets at risk

Total global CO2 emissions from road Road transport emissions avoided by the
transportation by energy source penetration of EVs and fuel-cell vehicles
Gigatons of CO2 Gigatons of CO2
10 10
9 9
8 = Net avoided
8 emissions by
7 7 transition to
6 = Power 6 electric and fuel-
‘ cell vehicles
5 5
4 4
- 3 mEVO 2024
3 " Liquid fuels emissions —ETS
2 2
1 1
0 L e L -
2020 2030 2040 2050 2020 2030 2040 2050

Source: BloombergNEF. Note: Liquid-fuel emissions include passenger vehicles, commercial vehicles and two-/three-wheelers. Power emissions include passenger
vehicles, commercial vehicles, two-wheelers and electric buses. Net avoided emissions is avoided emissions subtracting the emissions that come from power. ‘ETS’
is Economic Transition Scenario. Data shows BNEF’s Economic Transition Scenario
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Key findings

Road transport emissions peak in 2028,
faster progress needed

CO2 tailpipe emissions from road transport — Economic Transition Scenario and Net
Zero Scenario

Gigatons of CO2
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5 S~ Transition
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Source: BloombergNEF. Note: Liquid-fuel emissions include passenger vehicles, commercial vehicles and two-/three-wheelers. ‘ETS’ is Economic Transition
Scenario, ‘NZS’ is Net Zero Scenario.
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Key findings

Electric vehicles made today are clean, =
but by 2030 they will get even cleaner

Emissions from new electric and gas cars after driving 250,000 kilometers, by
market

B Emissions from manufacturing EV body M Emissions from manufacturing EV battery
W Emissions from driving EV B Total emissions from manufacturing and use of gas cars

60 metric tons CO2

UK Germany US China Japan UK Germany US China Japan
2023 2030

Source: BloombergNEF, International Council on Clean Transportation.

Note: Takes into account the changing grid emissions over the time it takes to drive

250,000 km, which varies by market. For this analysis, EVs are battery-electric

vehicles. BloombergNEF
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Key f|nd|ng$ .............................

EVs are driven more than ICEcars

Difference in annual vehicle-kilometers traveled compared to internal
combustion engine vehicles by drivetrain and market

China 14%_ 66%
Netherlands _48% 56%

Norway ] 42"2/?%) . »
attery electric

Sweden e 34% Plug-in hybrid

Canada D 14%

8%
Califomia T 8% p6%
-38% [
US 38% -

Source: BloombergNEF, National Big Data Alliance of New Energy Vehicles of China, Statistics Norway, Statistics Sweden, Statistics Netherlands, George
Washington University, UC Davis, news reports. Note: Latest data available. California data is from a UC Davis study published in 2020. US data is from a study by
George Washington University published in 2023. US data includes all states. BEV is battery-electric vehicle. PHEV is plug-in hybrid electric vehicle.
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EV charging

Fixing some key issues
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EV charging

GIObaI pubIIC Chal’glng |nSta”at|OnS are
rising
Annual public charging connector installations by region

Millions 1.6

2020 2021

2022 2023e 2024e
® China = Europe m Rest of World = US

Source: BloombergNEF, Ecomovement.
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EV charging

Electricity demand rises at public
charging stations

EU and US operators

Gigawatt-hours Gigawatt-hours
60 600
50
40 400 _- s
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20 200 -
10
0 ) —————
4Q 2020 4Q 2021 4Q 2022 4Q 2023 4Q 2020 4Q 2021 4Q 2022 4Q 2023
—A||ego e Fastned EnBW - a» ¢ Ionity

Electrify America == == «Tesla (EU)

go echarge = == Tesla (US)

.......

Chinese operators
(plus Tesla)

Gigawatt-hours
3,000

2,500

2,000

1,500

1,000 -
500 - -

0
4Q2020 4Q2021 4Q2022 4Q2023
e TG 00d e Xiaoju
Star Charge e Y kccn
Evking == = Tesla global

Source: BloombergNEF, Investor presentations, Ecomovement, China Electric Vehicle Charging Infrastructure Association. Note: Dashed lines include selected
networks throughput estimated for 2023. Assumes 200 kilowatt-hours (kWh) per ultra-fast charger per day and 75kWh per fast charger per day.
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EV charging

800-volt vehicles are coming. The

network needs to prepare
BMW Neue Klasse X

Source: BMW

Ultra-fast connectors by country and
voltage level
Connectors
Germany _ 16,305
France _ 11,544
Norway - 6,498

uk I 5221
Sweden - 3,971
raly [ 3453 = 400-699V
Netherlands [ 2,942 = 700-1,000V

canada [ 2,906

Austia [l 2.447

Source: BloombergNEF, Ecomovement. Note: V stands for volt.
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Other research and
tools

BNEF’s Advanced Transport team
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Other research and tools

Theme pages o

Intelligent Mobility Electrified Transport

Mobility Services Commercial EVs

e

Fuel Economy Regulations Implications of EV Adoption = Comparing EV Forecasts

Inputs and Impacts

Critical Metals Battery Supply Chain Materials for Transport Hydrogen Road Fuels Outlook

Source: BloombergNEF.
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