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The illustration shows the new model Columbia Electric Brougham, Mark LXVIIL

It 3 much lighter than any clectric Brougham previowsly made This vehicle 12 nade for private use only, amd is dessgned
admitting the use of resthent pneumatic tires, o speceed previous Columbia Electric Broughams, which have
The maximum soced is cighteen miles an hour, been f‘:l. .:‘:'ihf town vehicles of peop who have and demand the best of
B R AR N SR S o S T i o) cverything, in New York. London, Paris and other large cities.
There are many tmportant improvements. L { l'- sme \I' ssis are supplied Landaulet. Victoria and Hansom bodics.
Lo three reverse, give flexibibly of operation. snre early delivery orders should be placed now.
lts '.l.-;:uil'.lnl’.'l‘;l.‘- are correct ; its conveniences of travel, ““de luxe ™ hY ess distinctive and pre able among electric vehicles are the
througliout, lighter Columbias—Surreys, Victoris-Phactons and Runsbouts,

Five speeds forws

All Columbin Electric Carriages are equipped with Exide Battories, the
only thoroughly efficient and practical vehicle batteries developed to date
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Electric Carriage Cataiogue on reguest; also scparate catalogues of Columbla Eleciric Commercial Vebicles and Colnmbla Gasolene Cars
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CO, levels are the highest in human history

Atmospheric carbon dioxide is higher than at any time in at least 800,000 years
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Carbon footprint of travel per kilometer, 2018

The carbon footprint of travel is measured in grams of carbon dioxide equivalents per passenger
kilometer. This includes carbon dioxide, but also other greenhouse gases, and increased warming from
aviation emissions at altitude.

€ Add travel mode

Domestic flight 255¢g

Medium car (petrol)

Medium car (diesel)

Short-haul flight (economy)

Long-haul flight (economy)

Bus

Motorcycle (medium)

Petrol car, 2 passengers

Medium electric vehicle (UK electricity)
National rail

Ferry (foot passenger)

Eurostar (international rail)

Og 50g 100 g 150¢g 200 g 250¢g

Source: UK Department for Business, Energy & Industrial Strategy. Greenhouse gas reporting: conversion factors 2019. CCBY
Note: Data is based on official conversion factors used in UK reporting. These factors may vary slightly depending on the country, and
assumed occupancy of public transport such as buses and trains.



Life-cycle carbon emissions intensity of internal combustion
engine vehicles vs. electric vehicles

B Materials ] Manufacturing [} Operation: Power supply and other emissions
B Direct emissions

68 tons

ONES I

Gas-powered

(ex: Toyota
Camry)
15 tons
Electric
(ex: Tesla

Model 3)



Estimated U.S. Energy Consumption in 2020: 92.9 Quads B Lawrence Livermore
9y P Q National Laboratory
Net Electricity 0.06
Solar Imports
1.25 0.8

Nuclear
8.25

23.2

Hydro
2.59

Rejected
Energy

62.3

4.01

Residential
1.5

Wind
3.01

Geothermal R
0.214 : | w Commercial
] 8.66

Natural Gas
315

Industrial

25.3 Energy
Services

30.6

Biomass
453 Transportation

243

Petroleum

32.2

Source: LLNL March, 2021. Data is based on DOE/EIA MER (2020). If this information or a reproduction of it is used, credit must be given to the Lawrence Livermore National Laboratory

and the Department of Energy, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. EIA

reports consumption of renewable resourcesa (i.e., hydro, wind, geothermal and solar) for electricity in BTU-equivalent values by assuming a typical fosail fuel plant heat rate. The

efficiency of electricity production is calculated as the total retail electricity delivered divided by the primary enerqgy input into electricity generation. End use efficiency ia

estimated as 65% for the residential sector, 65% for the commercial sector, 21% for the transportation sector and 49% for the industrial sector, which was updated in 2017 to reflect
DOE's analysis of manufacturing. Totals may not eqgual sum of components due to independent rounding. LLNL-MI-410527



IEEE Spectrum EVsAre Essential Grid-Scale Storage Q  Type to search Explore by topic v = =—

EVs Are Essential Grid-Scale Storage > Before long,
there will be more EV battery capacity than the grid can & son
use

B ARLES Q. CHOI | 20 JAN 2023 | 2 MIN READ | []
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EV battery-supply chain, production, by source country
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*The U.S. mines a relatively small amount of lithium and its production isn’t visible on this chart.
Source: International Energy Agency analysis of data from EV Volumes, U.S. Geological Survey, Benchmark Mineral
Intelligence and BloombergNEF
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Batteries are Asian

Foundation
No European or US lithium-ion battery maker cracked the top 10 in capacity in 2022

Panasonic ~ Japan 61

SK Innovation [ 52
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January 2023 47 NAT BULLARD



The Cost of an  =xuwcostoraney patery can
- metals used.
£V's Battery

Most EV batteries last up
to 200,000 miles and

2025 caADILLAC 2023 T=5SL A replacements can cost
anywhere from $5,000
Escalade IQ Model S t0 $20,000.

‘ $22,540 S |

w Total Cost of Vehicle & Total Cost of Vehicle
% $130,000° ’ $88,490

Battery Type: Battery Capacity: Battery Type: Battery Capacity:

Nickel Cobalt Nickel Cobalt

Manganese Aluminum 200 kWh Aluminum (NCA) 100 kWh

(NCMA)

2025 RAVM 2022 P RIVIAN

1500 REV Limited Amazon Delivery Van

‘ { $13,298
W 1$'o§:|’ gssto of Vehicle | A : ;o;;;c;to of Vehicle

Battery Type: Battery Capacity: Battery Type: ’ Battery Capacity:
Nickel Cobalt Lithium Iron
Manganese (NCM) 229 kWh Phosphate (LFP) 135 kWh




Batteries' Energy Density as Compared to Other
Energy Sources

Over the past 50 years, the highest energy density of mass-produced batteries has roughly
quintupled, far short of the power necessary for intercontinental flight.

Aviation kerosene

Gasoline

Steam coal

Amprius lithium-ion battery

NCA lithium-ion battery

—

anasonic 2170 lithium-ion battery

ead-acid cell battery
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Watt-hours per liter

Vaclav Smil IEEE Spectrum
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Batteries A Added v

Toyota nears mass production of solid-state
batteries

World's biggest carmaker says stacking speed needed for full manufacturing is ‘almost
there’

Toyota’s bZ4X electric car on display in Los Angeles last month. The company aims to more than double the range and reduce the
charging times of its batteries with solid-state technology © George Rose/Getty Images

Kana Inagaki in Toyota, Japan OCTOBER 22 2023 D 372 B



Maximizing the Use of Limited Resources

$7500

o

1

All-Electric
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Battery
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Electric car sales, 2010-2023

16
14

___LLLILIIII
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Million

o N A O

IEA. CC BY 4.0.

Note: 2023 sales ("2023E") are estimated based on market trends through the first quarter of 2023.
Source: |EA analysis based on EV Volumes.



EV SALES vs. TOTAL CAR SALES (%)
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The growth of new EV offerings will help EV share of new
vehicles to overtake ICE in less than 10 years

S&P Global Mobility, Forecast of Nng Vehicle I%sgistration by Fuel Type

overtakes overtakes EV overtakes
Hybrid ICE ICE + Hybrid
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How Electric Vehicles Are Losing Momentum with U.S.
Buyers, in Charts

EV sales grew nearly 50% this year but have plateaued in recent months

U.S. electric-vehicle sales, change from a year earlier
100%

April 2022
+76%

October 2022
+Z4%
75 :

50

November 2023
+42%

25
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Latest World Business U.S. Politics Economy Tech Finance Opinion Arts&Culture Lifestyle RealEstate Personal Finance Healtl

Are Americans Falling Out of Love
With EVs?

Manufacturers need to cut costs as electric-vehicle inventories pile up,
but this is easier said than done

By Stephen Wilmot [ Follow |
Nov. 17, 2023 5:43 am ET

Q:D [:] /_\A D 1672 @9 Gift unlocked article ﬁ Listen (6 min)
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Wave of new EVs is on the way — /{ /ﬁ\
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The EV Question for Auto Executives: How Fast to Make

SHARE

- the Shift?

" Some companies are racing to convert entirely to electric vehicles, but others see caution flags
[ — e
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REUTERS" World v Businessv Legalv Markets v Breakingviews Technology v Investigations More v oo Myview~ Q Sign In

Exclusive: Automakers to double

<
— spending on EVs, batteries to $1.2
— trillion by 2030

By Paul Lienert

Teslais leadlng the charge W|th Elon Musk S

B e —cr o —————c—— —




THE MORNING SHIFT

Ford Is Doing Very Well So Long As You Ignore The
$4.5B They Could Lose On EVs

Also, GM has feelings about ever-tightening fuel economy standards and European carmakers know China's got them beat on EV pricing, in today's
Morning Shift.

By Adam Ismail Published July 28,2023 | Comments (25) O o 6 @




How EV brands rank

Here are the number of EV registrations in the U.S., listed by brand for the period of
January to October 2023.

EV registrations Market share
Chevrolet 55,952 . 5.9%
Ford 55,155 . 5.8%
Hyundai 45,621 [] 4.8%
Rivian 35,751 I 3.7%
BMW 34,806 l 3.6%
Mercedes 31,843 l 3.3%
Volkswagen 30,939 § 3.2%
Kia 26,032 | 2.7%
Audi 20,091 | 2.1%
Nissan 16,984 | 1.8%
Volvo 12,149 | 1.3%




Automotive News STEVE LOGOUT SUBSCRIBE

NEWS OPINION DATA CENTER VIDEO EVENTS & AWARDS JOBS RESOURCE CENTER +MORE
State-by-state EV adoption rates show divide

There is a glaring division between EV-friendly and EV-lagging states.
September 05, 2023 08:00 AM | 4 HOURS AGO

HANNAHLUTZ ¥ N &

m f SHARE in SHARE m & PRINT

Top, bottom states for EV adoption

. Top 10 states for EV adoption . Bottom 10 states for EV adoption




EV Ownership Is Split by Politics in US
Share of electric vehicles vs. 2020 presidential vote

@® Trump state Swing state @ Biden state

EV share of total A
cars on road
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Source: BloombergNEF, Cook Report, Experian Automotive, DOE
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Sign Up for Our Daily Newsletter

DECEMBER 13,2023 | 3 MIN READ

Electric Vehicle Owners Are Not Driving Enough—
And That’s Bad

Used car buyers and the U.S. government need to dive into the marketplace to
deliver the emissions reductions promised by electric vehicles

BY JOHN PAUL HELVESTON
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Nearly 50% of EV owners
chose ICE vehicle for
subsequent purchase, S&P
Global Mobility study shows

By Michelle Thompson on October 19, 2023
Market Trends

ShareThis: @ O @ @ ©

Nearly half of households with non-Tesla electric vehicles (EVs) made an internal combustion engine (ICE) vehicle
their next auto purchase, according to a new analysis.

It doesn’t necessarily mean they sold their EV, as it could also indicate they purchased an additional family vehicle
that is gasoline powered.
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WSJ  OPINION

Latest World Business U.S. Politics Economy Tech Finance Opinion Arts&Culture Lifestyle RealEstate PersonalFinance Health St

OPINION | REVIEW & OUTLOOK
Car Dealers to Biden: EVs Aren’t Selling

Some 3,900 sellers ask for a reprieve from his onerous sales mandate.

By The Editorial Board
Nov.28,2023 6:42 pm ET

F{) Q AA D 2457 6‘9 Gift unlocked article ﬂ Listen (3min)
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CN=VFPAdST Home Nio BYD Tesla Xpeng LiAuto CnEVData

Nio starts recruiting dealer partners for its main brand and sub-brand

Nio has started recruiting dealership partners for the Nio brand and a sub-brand, in what appears to be a move

aimed at reducing expenses while expanding sales network.
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Fisker leans on dealerships to boost EV
sales

Reuters

January 4, 2024 8:18 AM EST - Updated 4 days ago <

Electric car company Fisker shows off its Alaska pickup truck in Huntington Beach, California, August 3, 2023. REUTERS/Mike Blake/File

Photo Acquire Licensing Rights (%
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VinFast To Work With Dealerships To Sell lts EVs

Vietnam-based automaker VinFast is currently a direct-to-consumer brand. However, the team is now considering working with dealers.
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EV drivers unable to charge at public chargers
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Volkswagen, Porsche, Audi to adopt Tesla's charging
standard

Sean O'Kane @sokanel / 4:35 PM EST * December 19, 2023 ] comment

=] Image Credits: Volkswagen

The Volkswagen Group is the latest automaker to announce it will adopt Tesla’s so-called North American Charging Standard
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MWARDS AUTO a SEARCH LOGIN REGISTER NEWSLETTER SIGN-UP

RECENT

Autoline Daily 2024: Top Industry News

forJan.4 ®
JAN 04, 2024

WardsAuto Marks 100th Year

JAN 04, 2024

WARDSAUTO..

PODCAST

INDUSTRY NEWS

Extreme Fast Charging Claims
10-Minute Recharge bk 9

LISTEN NOW »

algorithms.

?“t;’"'“s[):'y 2024: Top Industry News StoreDot says Al-boosted process allows extreme fast

or Jan. : 2 2
AN 03 2094 charging without stressing battery packs.
Third-Party Digital Providers Call for Paul Myles | Oct 31, 2023
Connected Car Standardization
BYD Leads Global EV Makers in Q4
Without U.S. Market..Yet An Israeli fast-charging specialist claims to have made a breakthrough allowing battery

Shi S electric vehicles to be charged in 10 minutes without stressing the battery pack and

shortening service life.
FEATURED
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Tesla confirms wireless inductive electric car
home charger is coming

yl ) Fred Lambert | Dec 18 2023 - 12:54 pm PT | [Z] 244 Comments

Tesla has confirmed it is working on a wireless inductive home charger for its electric cars after
teasing it earlier this year.
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REDUCED NUMBER OF

COMPONENTS IN EVs

ICE Vehicle:
2,000 Moving Parts

Engine .
Components Wiper Blades
& Gaskets

Ignition

Tune Up
Belts &
Tensioners

Exterior
& Interior
Light Bulbs

Radiators
Shocks
Rocker Panels

Exndis & Body Parts

" Brakes
Suspension &
Steering Products ~ CV Shafts

& Driveline Wheel Bearing

& Seals

EV Vehicle:
20 Moving Parts

Electric Traction Motor

Controller & Inverter

Battery (auxillary)

Traction Battery Pack

Charge Port

Onboard Charger 3l




Maintenance Schedule
for your 2017 Chevrolet Bolt EV

® * @ 9 9 9 =
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2016 Chevrolet Cruze Limited
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“The rule of thumb is that an

ectric vehicle is going to require

about one-third the service needs

of an internal combustion engine
vehicle.”

José Muiioz
Hyundai Motor America CEO




EV OWNERS WON’T SPEND AS MUCH ON PARTS
Car Owner's Aftermarket Spend on Parts: 2030

ICE HEV

PHEV BEV
Note: includes routine replacement parts such as batteries,
accessories, and collision costs Source: McKinsey & Company
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EVs are far less reliable than ICE as automakers launch new, high-
tech models, Consumer Reports says

EVs had 79% more problems than gasoline vehicles, according to Consumer Reports' 2023 auto reliability survey.
Hybrids scored best, with 26% fewer problems than gasoline-powered vehicles.

November 29, 2023 10:00 AM

HANNAHLUTZ ¥ N &

e | sove | s [ Sramc




Q search W in ALM PROPERTYCASUALTY360 Newsletcers & Signin  [EEEE

AGENT & BROKER CLAIMS MARKETS AWARDS & EVENTS RISK MANAGEMENT INSURTECH CENTER EXPERT ANALYSIS MORE

EV repair claims rise as costs remain higher
than ICE vehicles

Mitchell International projects that the gap will eventually narrow, but is unlikely to close completely.

By Steve Hallo November 08, 2023 at 09:48 AM
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Scratched EV battery? Your insurer may have to junk the whole car

For many EVs, even slightly damaged battery packs cannot be repaired, leading to higher premiums and
undercutting gains from going electric.

March 20, 2023 06:37 AM | UPDATED 5 HOURS AGO

Reuters

m f SHARE in SHARE EMAIL & PRINT
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Majority of Americans say car insurance is
becoming unaffordable

More than 20% of U.S. drivers bought less coverage than they desired as a way to save money in 2023.

By Steve Hallo  January 04, 2024 at 12:19 AM

Trending Stories

The 10 most aggressive dog
breeds, according to ATTS data

Most affordable car insurance
for new teen drivers

Industries with the highest
workplace fatality rates

Where are people in the United
States migrating?

Majority of Americans say car
insurance is becoming
unaffordable

Double Conversions

with Proactive Digital ‘
Engagement

4
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High-Tech Cars Are Killing the Auto Repair Shop

New vehicles are rigged out with sensors and computer chips—and they're costlier for shop owners to fix. Get ready to wait longer for repairs.
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SERVICE DEFECTION
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he Washington Post

Tesla is like an ‘iPhone on wheels.” And
consumers are locked into its ecosystem.

Tesla is bringing the strategies pioneered by Apple to the auto industry. Consumers are learning that's not always a
good thing.

Q By Faiz Siddiqui
May 14, 2021 at 8:00 a.m. EDT
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Mercedes Makes Better
Performance a $1,200
Subscription in Its EVs

The $1,200 yearly fee increases horsepower and torque, while dropping 0-60 times,
for all Mercedes EQ electric models.

BY NICO DEMATTIA | PUBLISHED NOV 20, 2022 2:06 PM

| NEWS
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Tesla’s new Models S and X have the same
battery pack but with software-locked
capacity

‘.L Fred Lambert | Aug 15 2023 - 5:50 am PT | &) 222 Comments

Tesla has confirmed that its new “Standard Range” Model S and Model X have the same battery
pack as the Long Range version, but with its capacity being software-locked.



T How Stellantis plans to make $22.5B a year from
software inits cars, trucks and SUVs
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Tesla’s Many Model S and X Price

Tweaks

A recap of changes to the company’s high-

end cars

Start of the year
Jan. 12

March 5

April 6

April 20

May 11

Aug. 14

Sept. 1

Source: Tesla’s website

Model S

$104,990

$94,990
$89,990
$84,990
$87,490
$88,490
$78,490

$74,990

Model X
$120,990
$109,990
$99,990
$94,990
$97,490
$98,490
$88,490

$79,990



Used EV value retention

3-year-old electric vehicles aren't holding their value as well as the average 3-year-old
model. Here is Black Book's historical retention data and predictions for the next 3
years.
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EV Makers Turn to Discounts to
Combat Waning Demand

Car companies and dealers are slashing thousands off purchase prices
to attract wary shoppers

By Sean McLain [ Follow |

November 7, 2023
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Green e There’s Never Been a Better Time to
Buy an Electric Car

As US production volumes catch up with demand, a glut of electric vehicle inventory
is leading to decent discounts. But lower prices won't last long.
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HERTZ INCREASED ITS FLEET OF &8 signin
ELECTRIC RENTAL CARS — THEN, ITS
PROFITS EXPLODED

Hertz discovered that clectric vehicles are between 50-60% cheaper to maintain than
gasoline-powered cars.

By Brendan O'Leary V4 January 4, 2023
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Hertz says Tesla fleet of rental
EVs are 50 pct cheaper to
maintain than fossil fuel cars

AUGUST 5,2022 - 15 COMMENTS - 2 MINUTE READ - RIZ AKHTAR
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Hertz Slows Down EV Plans As Tesla Price Cuts, Repair Costs Affect Profits

"Our in-fleeting of EVs will be slower than our prior expectations," Hertz CEO Stephen Scherr said on the company's Q3 earnings call.
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Europe Effectively Bans Sales of
New Gas- and Diesel-Powered
Cars by 2035

The 27 member countries of the European Union joined a growing list of states and
regions banning new sales of internal combustion cars.

BY AARON COLE | PUBLISHED OCT 28, 2022 8:53 AM

NEWS
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reen e Canada to Announce 2035 All-EV
Sales Mandate, Reports Say

An electric vehicle charges at a station in North Vancouver, British Columbia,
Canada. Photographer: Taehoon Kim/Bloomberg
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New Jersey joins 10 states in banning sales of new gasoline vehicles
by 2035

New Jersey joins at least 10 other states that have adopted the California regulation, including Virginia, New
York, Maryland and Colorado.

November 22, 2023 04:41 PM
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Electric Cars Were Already Having
Issues. Then Things Got Political.

The 2024 race for the White House reignites debate over EVs

By Tim Higgins [ Follow |
Oct. 21, 2023 5:30am ET
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US presidential election 2024

Donald Trump would gut Joe Biden's landmark
IRA climate law if elected

Former president plans to scrap clean energy rules and expand drilling to boost fossil fuels,
say advisers

&
Former president Donald Trump has criticised Joe Biden for compromising what he claimed was his achievement of securing US
‘energy independence’ © Carlos Barria/Reuters




IEEE Spectrum Extinguishing the EV Battery Fire Hype Q  Type to search

Extinguishing the EV Battery Fire Hype > The numbers
don’t support persistent fears of lithium-ion
conflagrations

BY WILLIE JONES | @4 DEC 2023 | 5 MIN READ | []
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SUBSCRIBE REVIEWS NEWS WHAT'S MY CAR WORTH? BUYER'S GUIDE

This image shows the results of Car and Driver Magazine's 0-to-150-
to-0 MPH Speed Test. The Porsche 911 Turbo S won the contest. But
internal-combustion vehicle dominance is over: both the Tesla Model S |\ W
Plaid and the Lucid Air Sapphire would have beaten the Porsche.
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New Book Coming Soon!
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The Future of
Mobility

A book that explores the next 10 years
and how we will move people and goods
by Land, Sea, Air and Space
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AUTOMOTIVE
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The Future of
Automotive Retail

A new book by Steve Greenfield, Founder
and CEO of Automotive Ventures

Get a sneak peek into the future of automotive and
the changes that are coming ahead!
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STEVE GREENFIELD

FOUNDER AND CEO OF AUTOMOTIVE VENTURES

0131403389 30318

@ 8 futureofautomotiveretail.com
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AUTOI%TIVE VENTURES

AUTO INTEL REPORT \\ NOVEMBER 2021

Steve Greenteid \\ 1922 Wiwood PLNVE, Atlerta, GA 30334 1\ steve@automotive venteres \\ 1878) 5769972

Funding the next wave
of innovation in
transportation
technology

) & automotiveventures.com
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The Electrifying Future of Mobility

Electrlc Vehlcle Intel Report
| a3y Steve Greenfield
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