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Key EV Impact Factors

Factors Mostly Positive Impact Other/Negative Impact
Successful BEV | Tesla still leads Sold nearly 1M BEVs in 2021 | » Tesla created playbook others follow
startups « Multiple other startups, especially in China « How many will survive OEM onslaught?
OEMs committed | e Explosion of BEV model introductions * Growing supply chain constraints
to EV dominance |e Across all segments: SUVs,_ light trucks, etc. « Growing skilled people constraints
Battery factories |e OEMs are making huge investments * Dozens in development with partners
Battery tech ¢ Huge investments in existing and new tech » Solid-state batteries after 2025
Battery materials |e Rapid investments and development ongoing « Rapid demand created current shortages
Battery pack * 2010-2021: 11-year pnice decline of over 86% |« No battery price decline in 2022
price decline ¢ 2010: $1,000/KWh = 2021 $132/KWh * When will price decline restart?
Chip shortages | e Minimal BEV discounting » Shortages and BEV price increases

ICEV investment

¢ Declining ICEV investments by OEMs
e Increasing BEV feature benefits vs. ICEVs

« |ICEV technology become stale vs. BEVS
« Likely to accelerate ICEV demise

Emission issues

« BEVs: No emission at place of use
o Less future emission from electricity generation

« Emission from electricity generation
* BEV usage to be cleaner in future

Government « Country laws to ban ICEV sales by year 203x * Laws proposed/passed in 15+ countries
ICEV regulation | e City laws to ban ICEV sales by year 203x « Laws proposed/passed in 20+ cities
Government EV |« Country and local price incentives to buy EVs * Most incentive have volume limits
incentives ¢ Common in China, EU, and U S » Most incentive have time limits
BEV owner » Less costUmile: Electnicity vs. gasoline-diesel « Higher benefit now with gas price spike
advantages « Less BEV maintenance cost: Fewer moving « Likely to improve with volume experience
parts « Even better as BEV prices match that of
¢ Less use costs to erase higher purchase price ICEVs
* Home BEV charging: "Gas station™ in garage « Not for apartment residence
- o Electricity loss backup: A few days for a house | Few models now; likely future standard
BEV charging « Large BEV charging infrastructure required « Current infrastructure is mostly lacking
infrastructure « Large investments are funded or planned « Infrastructure likely to lag BEV expansion

ICEV = Intemal combustion engine vehicle

(Source: Egil Juliussen, July 2022)
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EU New Car Registration Trends

Fuel Type 2017 2017 Share 2021 2021 Share | 2017-21 Change
Gasoline (000) 6,206 40 7% 3,885 40.0 -37.4%
Diasel (000) 5,551 44 4° 1,901 10 6° 65.8%
BEVs (000) 841 f 8774 9.0 943 M
PHEVs (000) 84.8 B67 1 K 8922 1%
BEVs + PHEVs (000) 168.9 1,744 5 18 832.9%
"HEV-Hybrid EVs (000) 350 1,601 19 429 5%
FC-Fuel Call (000) 0.22 1.0 0.01 360.6%
BEV+PHEV+HEV+FC (000) 028 3,647 376 573.3%
CNG & LNG-Natural gas (000) 49.6 432 0.45 12.T%
Other: LPG & E&5 (000) 156.7 1.3° 226.7 2.3 44 7%
Total new registration (000) 12,492 00% 9703 10 22 3%

Data source: ACEA; Table source: Egil Juliussen, July 2022
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EU New Van Registration Trends

Fuel Type 2017 2017 Share 2021 2021 Share |2017-21 Change

Gasoline (000) 390 2.9% 58.8 3.8% 50.7%
Diesel (000) 1273 95.0% 1,408 90.2% 10.6%
BEVs (000) 13.0 1.0% 445 2.9% 242 0%
PHEVs (000) 0 — 232 0.1% —
BEVs + PHEVs {(000) 13.0 1.0% 468 3.0% 259 1%
Hybrid vehicles (000) 0.05 0.004% 255 1.6% 50,892%
Fuel cell (000) 0 0.006 0.0004% —
CNG & LNG-Natural gas (000) 8.2 0.6% 9.4 0.6% 13.8%
Other: LPG & E85 (000) 6.1 0.5% 120 0.8% 56.5%
Total new registrations (000) 1,340 100.0% 1,561 100.0% 16.5%

(Data source: ACEA; Table source: Egil Jullussen, July 2022)

SHEFELISUH AT - 1€ 2017 fFHY 127 SEg s 2021 £4y 141
R - SEATSEGE 2017 FAY 95% NEF] 2021 AT



https://www.eetimes.com/wp-content/uploads/Egil_EV-industry-trends-2.png

90.2% - [ E XA BENTEAVER - FEHSUHBRIARAGR M EE

AT -

(55

BEV fl PHEV IEfEH& » {HfE 2021 F{E(5 3% HYTHSnEH - THAT
EV ARAGR IR & < JREEN R EE R - HiE
fge A R R 2] 2021 £RHY 50,000 #HELL

B A 7t R AR it

2017 4 50

ACEA s B e RS e R A S i A BUE LUK G SRR ZR5R
MSRUEHVU RS - ANEMREL LB THE T EES - BIRIESE &

E[:I o

EU Charging Infrastructure Trends

2017 2018 2019 2020 2021 2017-21 Change
Mew BEV & PHEV. cars & vans | 181,946 | 260,292 | 409,892 | 1,073,594 | 1,791,367 885%
BEV & PHEV parc estimate 411,950 | 672242 | 1,082,234 | 2,155,828 | 3,947,195 858%
EV charging points 109 896 123,727 171,287 231 842 306 864 179%
EV parc to charging points ratio 3.75 543 6.32 9.30 12.66 243%
Fuel-cell vehicle sales 218 230 4383 758 1,004 360%
Hydrogen filling stations 39 39 113 124 156 249%
Matural gas vehicle sales 49 553 65,023 68,129 54,979 43,235 =13%
CNG + LNG filling stations 3,221 3,349 3.727 3,974 4199 30%

{Data source: ACEA & EAFO; Table source: Egil Juliussen, July 2022)
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New passenger plug-in car registrations in Norway
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