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EVs in 2022

The road to the inflection point
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EVs in 2022

News about the EV transition seems to
happen on almost a daily basis

GM unveils sharp-looking Equinox EV starting at {‘,"\,'i't‘;,"é?,';'ﬁg‘ﬁ er Chrysler Expands to Crossovers
game-changing $30,000 price

m Brand aims to be fully electric by 2028 with first EV in 2025
m Executive says large electric sedan and minivan could be added

January 22, 2022 Autos & Transportation

EXCLUSIVE Renault, Nissan,

Mitsubishi to unveil 2030 EV
plan this week

By Norihiko Shirouzu

Source: Electrek, Reuters, Bloomberg.
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EVs in 2022

We are the cusp of a major shift in the EV
iIndustry —a far cry from 10 years ago

Annual passenger EV sales by region
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EVs in 2022

EVs have come a long way since

Annual passenger EV sales by region
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EVs in 2022

In 2017’ EV Sales h|t >1 m”“on’ and >2
million by 2019

Annual passenger EV sales by region
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EVs in 2022

Even dur|ng a pandem|c, EV Sales L
grew to >3 million in 2020... and then

Annual passenger EV sales by region
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EVs in 2022

EV sales hit >6 million in 2021... more
than 6x 2017 final sales numbers
Annual passenger EV sales by region
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EVs in 2022 S

Drlvers Of adop'“on

Purchase subsidies Fuel economy Two-car home ownership
EV share under different scenarios in the U.S.
$ 30% %
25% e Obama- =0
era vehicles
Canada $4,000 20% targets
21% = 1 vehicle
15% == California
120 million
households u?2
10% vehicles
e TUMP-
era SAFE 3+
u.S. $7,500 3% rule vehicles
0%
2019 2022 2025
Source: BNEF. Note: translated into USD. Source: BNEF. Source: BNEF, EVO 2020.
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EVs in 2022 L

New proposals in Congresscould
Incentivize EVs even further

$
= Current subsidy
China $2,800 $2,800
m Domestic manufacturing
U.K. $3,500 $3,500 bonus
= Unionized labor bonus
Canada $4,000 $4,000
France $7,200 $7,200
South Korea $7,300 $7,300

Germany $10,800 $10,800

uU.sS. $7,500 $500 $4,500 $12,500

Source: BloombergNEF.
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The EV acceleration

BNEF’s Long-Term EV Outlook
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The EV acceleration

Global EV fleet by segment and market

Passenger EVs E-buses and commercial EVs Electric two- and three-wheelers
Million Million Million
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Source: BNEF. Note: Two-wheelers includes mopeds, scooters and motorcycles, excludes e-bikes.

13 February 8, 2022 Bloomberg NEF




The EV aCCG|eI’atIOn ......................... ........ .....

Global passenger EV sales riseto66 -~
million units...

Global paa_s"_enger vehicle sales outlook by drivetrain — Economic Transition Scenario
1Hion
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| I I | I = Hybrid
m Fuel cell
Plug-in hybrid
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= Battery electric

0

Source: BNEF. Note: %gél' %clude batter%/%%(gtric and plugz-ig%ébrid electric g&%?es. Battery-e%g:?’r% vehicles regrgsdfeont 88% of
total electric vehicle sales in 2030. Europe includes the EU, the U.K. and EFTA countries.
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The EV acceleration

... While reaching 68% of global new
sales in 2040

EV share of new passenger vehicle sales outlook by market — Economic Transition Scenario

90%
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0% : == Rest of World
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Source: BNEF. Note: EVs include battery-electric and plug-in hybrid electric vehicles. Battery-electric vehicles represent 88% of
total electric vehicle sales in 2030. Europe includes the EU, the U.K. and EFTA countries.
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The EV acceleration o

... and the global passenger EV fleet -~
hits over 615 million vehicles

Global passenger vehicle fleet outlook by drivetrain — Economic Transition Scenario

Billion
1.6 )
= Battery electric
14
1.2 Plug-in hybrid
1.0
u Fuel cell
0.8
0.6 = Hybrid
0.4 )
E Internal combustion
0.2
0.0

2015 2020 2025 2030 2035 2040

Source: BNEF. Note: EVs include battery-electric and plug-in hybrid electric vehicles. Battery-electric vehicles represent 88% of
total electric vehicle sales in 2030. Europe includes the EU, the U.K. and EFTA countries.
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The EV acceleration

And it’s not just BNEF that has seen a

higher EV fleet in the future

Global passenger and commercial ZEV fleet, various outlooks
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Source: BloombergNEF, IEA, OPEC. Note: IEA is their base-case (state policy scenario for 2020 and 2021, new policy scenario for 2019). BNEF 20 and 21 are
BEVs and FCVs (excl. PHEVs). OPEC includes all EVs and FCVss. BNEF °19 and IEA reports are BEVs only. (*) IEA report only goes through 2030.
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The EV acceleration

Rising sales of cars with ADAS features

Global share of new vehicle sales with
different automation levels
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Global new vehicle sales with different
automation levels
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Source: BloombergNEF. Note: For more, see our “Advanced Driver-Assistance Systems Outlook 2021”.
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The EV acceleration L

Economic Transition Scenario

Global results by type

Kilometers traveled: A43% Fleet size: A29% Sales: A16%
Trillion Billion Million
25 1.75 100 I
20 1.50 g0 _piEw
1.25
15 = 1.00 60
10 0.75 40
0.50
5 0.25 20
0 0.00 0
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

Legend: Shared cars Robotaxis

Source: BloombergNEF, various government and industry organizations. Note: Shared cars are (non-autonomous) taxis, ride-hailing vehicles and fleet-based car-
sharing vehicles. Robotaxis are Level-4 autonomous ride-hailing vehicles. For market-level data, see our “Peak Car? BNEF Light-Duty Vehicle Outlook 2021”.
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https://www.bnef.com/interactive-datasets/2d5d59acd9000049?data-hub=33&tab=Shared%20mobility&view=6d6f9461-dc4a-42f8-b6be-0c18e6353542
https://www.bnef.com/interactive-datasets/2d5d59acd9000049?data-hub=33&tab=Shared%20mobility&view=6d6f9461-dc4a-42f8-b6be-0c18e6353542
https://www.bnef.com/interactive-datasets/2d5d59acd9000049?data-hub=33&tab=Shared%20mobility&view=6d6f9461-dc4a-42f8-b6be-0c18e6353542

The EV acceleration

All but M/HCVs will have >50% EV
share of sales by 2040

EV share of global new vehicle sales by segment — Economic Transition Scenario
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The EV acceleration

Cumulative global installed charging infrastructure by category: home and work, public, commercial —
Economic Transition Scenario

Home and work Public E-bus and truck
Millions of connectors Millions of connectors Millions of connectors
300 25 4
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u7-22kW 7-22kW work = 50kwW 150kW ® 350kW = 1,000kW
Source: BNEF. Note: Light commercial EVs are considered within home and public infrastructure.
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The EV acceleration

EV Electricity demand is 14%~24% of
global demand by 2050

ETS — by vehicle type NZS - by vehicle type EV demand relative to
general demand
TWh TWh TWh
10,000 10,000 50,000
8,000 8,000 40,000
6,000 6,000 30,000
4,000 4,000 20,000
2,000 2,000 10,000
0 0 0
2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050
® Private cars % Robotaxi LCV Shared % EV additional demand - NZS
®EVdemand - ETS
B E-bus EHCV EMCV 2/3W General electricity demand

Source: BNEF. Note: General electricity demand is from BNEF’s 2020 New Energy Outlook. ‘Shared’ is shared mobility vehicles.
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The EV acceleration

Where might this take us?

Road transport emissions avoided by the
penetration of electric and fuel cell vehicles —
ETS

GtCO2
10 #= Avoided
emissions
8 by transition
to electric
6 and fuel cell
vehicles
4 ®EVO 2021
emissions —
2 ETS
0

2020 2025 2030 2035 2040 2045 2050

Total global CO2 emissions from road
transportation by energy source — ETS

GtCO2
10

m Power

® Liquid fuels
2

0
2020 2025 2030 2035 2040 2045 2050

Source: BNEF. 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.
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The EV acceleration S

Emissions are on track to fallinroad -~
transport, but not enough to hit net zero

Global CO2 emissions from road transport by Global CO2 tailpipe emissions from road
region — Economic Transition Scenario transport — Economic Transition Scenario
GtCO2 éBtCOZ
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9 = RoW 7
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7 ® India 5
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5 oE 4 ——ETS

urope

4 P 3 ~ = NZS

3

> m North 2

1 America 1
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Source: BNEF. Note: Country breakdown includes tailpipe and power sector emissions. Scenario comparison is tailpipe only.
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The EV acceleration

Oil demand will decrease no matter which
scenario, but plummets under NZS

Oil demand growth from road transport by scenario

Million barrels per day
5

0
-5

-10 ETS
-15 NZS

2019-2030 2030-2040 2040-2050

Source: BNEF. Note: ‘ETS’ is Economic Transition Scenario and ‘NZS’ is Net-Zero Scenario.
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The EV acceleration

The report covers how much materials -~
are needed under different scenarios

Cumulative lithium and cobalt demand and reserves under different chemistry mix scenarios

Lithium Cobalt
Million metric tons mmmm ETS: base Million metric tons mm ETS: base
35 chemistry mix 12 chemistry mix
30 /' mmm NZS: base 10 _Jg  mem NZS: base
25 J/ chemistry mix . chemistry mix
20 me==’ NZS: 8 emomm=m NZS:
progressive 6 progressive
15 chemistry mix chemistry mix
10 — Currently known 4 —— Currently
reserve known reserve
5 ‘ 2
o —u N - Reserve + , W II ----- Reserve +
recycling recycling
202520302035204020452050 2025 2030 2035 2040 2045 2050

Source: BNEF. Note: Based on contained metal not lithium carbonate equivalent. Recycling uses our ETS chemistry mix with net zero battery demand. Assumes
70% of lithium is recovered from batteries after 15 years of use. Assumes 98% of cobalt is recovered from batteries after 15 years of use.
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The EV acceleration

Charging infrastructure growth varies

by scenario

Comparison of total charge connectors needed

globally by 2050 in the Net Zero and Economic

Transition Scenarios
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Source: BNEF.

NZS
ETS

Comparison of total charging connector
investment needed globally by 2050 in the Net
Zero and Economic Transition Scenarios
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Source: BNEF.
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North America EV
Outlook

BNEF’s Long-Term Electric Vehicle Outlook
2021

BloombergNEF
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North America EV Outlook

North American EV sales are at an
inflection point...

North America near-term annual passenger EV North America near-term EV share of new
sales by drivetrain passenger vehicle sales
Million 12.5%
2
° 2.2
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0.5 04.040. 4 electriz 2.5%
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0.0 ---... 0.0%
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Source: BNEF. Note: EV includes battery-electric and plug-in hybrid electric vehicles.
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North America EV Outlook

EV sales will approach 2.2 million units annually, with
Canada’s share of EVs outpacing the U.S.

U.S. and Canada near-term annual passenger U.S. and Canada near-term EV share of new
EV sales passenger vehicle sales
Million
2.5 20%
2.0 = Canada 16% = Canada
15 12%
1.0 8%
e J.S.
0.5 0 404 0. 4 4%
0.1 0. 20 I l
00 ™ 11 0%
2015 2017 2019 2021 2023 2025 2015 2017 2019 2021 2023 2025

Source: BNEF. Note: EV includes battery-electric and plug-in hybrid electric vehicles.
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By2040 EV sales hit over 12 million TR
each year, 78% of new sales

North America passenger vehicle sales by North America passenger vehicle share of sales
drivetrain by drivetrain
Million int | 100% int |
| Interna B Interna
ig combustion 282;0 combustion
0 .
16 m Hybrid 70% = Hybrid
14 60%
12 m Fuel cell 50% = Fuel cell
10
8 _ 40% _
6 Plug-in 30% o
4 yor 20% y
2 = Battery 10% = Battery
0 electric 0% electric
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

Source: BNEF.
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North America EV Outlook

The passenger EV ﬂeet I’eaCheS JUSt
under 50%, over 127 million units
North America passenger vehicle fleet by North America passenger vehicle fleet share by
drivetrain drivetrain
Million
100% -
300 u Battery ’ \ | I
electric — |nterna
250 - . 80% combustion
) Plug-in +hybrid
200 hybrid 60%
150 \ — Electric
' ~ mFuel cell /
- 40%
100 - /
50 ~ mInternal 20% — Fuel cell
combustion /
0 +hybrid O%IIIIIIIIIIIIIIIIIIIIIIIIII
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

Source: BNEF. Note: Electric contains battery electric and plug-in hybrid electric vehicles.
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North America EV Outlook R

Electrlc drlvetralns represent 55% Of a”
distance traveled
North America total annual passenger vehicle North America share of annual passenger
distance traveled by drivetrain vehicle distance traveled by drivetrain
Trillion kilometers 100%
6
® Electric —

. 80% Internal .
combustion+
hybrid

4 60%

® Fuel cell ,

3 —— Electric

40%
2 = Int I
nierna

1 combustion 20% —Fuel cell

+hybrid

0 O%IIIIIIIIIIIIIIIIIIIIIIIIII

2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

Source: BNEF. Note: Electric contains battery electric kilometers and electric-driven share of plug-in hybrids. Internal combustion contains
conventional internal combustion and internal combustion share of kilometers by plug-in hybrids.
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North America EV Outlook L

Other segments will electrifytoo

U.S. commercial EV fleet North America municipal e-bus fleet

Million Thousand
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Source: BNEF. Source: BNEF.
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Long-term policy and
business trends

Recent announcements on the next stage of
the transition
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Long-term policy and business trends

Net Zero targets continue to come
under development worldwide

i‘ : ’

(N

Which parties have
a net-zero target?

As of January 2022 g -
- Legislated

- Government position but not legislated

- In legislative process
Under discussion

- No target

Source: Governments, BloombergNEF

36 February 8, 2022 Bloomberg NEF




Long-term policy and business trends

National and regional ICE vehicle

phase-out targets

2035 Canada

2030 Iceland

2035 Quebec

"'s'w'i\.- 040.British Columbla

2025:Norway + 2025 Bergen, 2030 Oslo
2030 Sweden

2030 Ireland

-

2030 Heidelberd
2035 Brussels_

[ S

2030 U.K. + 2025 City of London
2030 Denmark

2030 Netherlands

ﬁZOSO Austria 2030 Hainan
“ ! 2030 Slovenia — 2040 Hong Kong
2030 Los Angeles 2040 France + 2030 Paris .
2030 Seattle | 2030 Greece ———2030 Jeju Island
2035 California 2040 Spain + 2030 Barcelona
_ 2035 Massachysetts 2030 Milan £—2030 Israel
2050 Costa Rica™ (= 5035 New York e——— 2040 Singapore
2030 Quito (EC)/ 2045 Hawail 2035 Cape Verde
= National and regional BagPnecticut
National 2050 Maryland
I Nationa y_
2035 Chile 2050 Oregon 2030 Cape Town

Regional only 2050 Rhode Island

2050 San Antonio

Source: BloombergNEF. 2050 Vermont

—2030 Auckland
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Long-term policy and business trends

Share of U.S. auto sales covered by states with and
without ICE phase-out targets

100%
90%
80% 75.5%
70%
60%
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30% 24.5%
0,
20% 5%
6%
10%
0%
ICE phase-out No ICE phase-out
Michigan Oklahoma Florida B Texas
Vermont B Rhode Island B Hawaii ® Oregon
B Connecticut Maryland = Massachusetts B New York
= California

Source: BloombergNEF, NADA.
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Long-term policy and business trends

Share of passenger vehicles sold by automakers
with an ICE phase-out announcement

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

9%
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73.0%
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m Jaguar
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m \olvo
m Hyundai (Europe)
= Fiat
m Ford (Europe)
B Mercedes-Benz
Honda
Volkswagen (Europe) +
Audi

H General Motors

Not committed

Source: BloombergNEF, Marklines, various automakers. Note: Share of 2020 passenger vehicle sales. Announcements made through September 2021.
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Long-term policy and business trends

Automaker and Country amb|t|0ns
Country ICE phase-out targets and Automakers’ ICE phase-out targets by
interim / partial ZEV targets by 2035 2035
ICE phase-out (in
place) Automakers
7% with ICE
EU phase-out
ropose target
(r?astpof EcLiJ) 19%
12%
Not
committed
59%
Not committed
81%
India
1%

Source: BloombergNEF.
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Tools & research
library

Useful elements for BNEF clients
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Tools & research library

BNEF haS a.Wlde array Of On“ne tools

BNEF EV sales hub BNEF charging infrastructure hub

United States and Canada China Japan South Korea

Europe
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Source: BloombergNEF.
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Tools & research library

Theme pages

Intelligent Mobility Electrified Transport

Mobility Services Safer and Smarter Vehicles EV Cost Competitiveness Commercial EVs EV Charging Infrastructure
“a:igfen y v

2B

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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