
Why all the excitement about 
Electric Vehicles?

1



Presenter info
• Tony Billera 

– 35 years in telecom, wireless, and IT product development and 
program mgt. 

– Senior Fellow at the Center for Advanced Transportation and Energy 
Solutions  (www.aboutCATES.org)
• Autonomous
• Connected
• Electric 
• Shared Vehicles

– CTE Middle School para-educator

– Experienced owner of 4 EVs:
• KIA EV6 (250-300 mile range)
• KIA Niro - sold (250-300 mile range)
• FIAT 500e - sold (75-90 mile range)
• BMW C Evolution motorcycle - sold 2



The End of Driving: 
Transportation Systems and 
Public Policy Planning for 
Autonomous Vehicles 

- explores the potential of 
vehicle automation 
technology 

-  the barriers to urban 
deployment

-  evaluates the case of 
automated public 
transportation and 
mobility-as-a-service as 
paths toward sustainable 
mobility 3



Why all the excitement about EVs?
1. EVs Past 

2. Why Now? 

3. Batteries

4. EVs & Hybrid Efficiency

5. Owning an EV

6. Market Disruption

7. Charging Stations 

8. Charging Networks

9. Tax Incentives 4



Early EVs

1919 Rauch & Lang
 Vintage Electric car
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Battery Scooter
London 1916



GM EV1      2,300 built 1996 - 1999

Movie : “Who killed the electric car?”
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Why all the excitement today?
• Impacts of GHG emissions are recognized thru the climate 

science research and evidence, driving the urgent need to 
rapidly reduce anthropogenic co2 emissions

• Transportation sector is largest share of U.S. co2 
emissions at 27%  

• One gallon of gas or diesel emits about 21 lbs of co2

• Advanced Battery Technology 
• Lighter
• Denser
• Reliable

• Battery costs are falling thru mass production economies 
of scale and making electric vehicles more affordable and 
life cycle costs very compelling
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CO2 persists for over 100 yrs

CH4 persists for 20 yrs
- 90X more potent than CO2 

8

Respiratory Illnesses, Acid 
Rain, Algae Blooms, Haze 
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What’s Really Warming the World ?  
°F



• WHATS REALLY WARMING THE WORLD?

https://www.bloomberg.com/graphics/2015-whats-
warming-the-world/
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https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
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Emissions per capita
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Power Sector Reduction from the transition to 
methane from coal due to cheaper methane/Natural Gas, 
WE NEED TO GET TO ZERO.
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Sources of  Power Grid , United States  



Total U.S. Greenhouse Gas Emissions By Sector in 2019
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• Primarily :
passenger cars, medium- 
and heavy-duty trucks, 
buses, and light-duty 
trucks

• commercial aircraft, 
ships, boats, and trains, 
as well as pipelines and 
lubricants

Transportation is largest share



Jefferson County 2018 Community Emissions By Sector
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• Jefferson County / Port 
Townsend Climate Action 
Committee in 2020

• Transportation emissions 
increased 13% since 2005

• Electricity > 90% hydroelectric



Inventory Results: 2019 Community Snapshot

Transportation & 
Mobile Sources

68%

Waste
15%

Process & 
Fugitive 

Emissions…

Energy
3%

Water & 
Wastewater

<1%

Total 2019 Community Emissions: 
132,597 MTCO2e

Main Sources of Emissions 
(in order):
1. Transportation & mobile sources

2. Solid waste generation & landfill 
operations

3. Process & fugitive emissions (e.g., 
refrigerants)

4. Residential. Commercial, & 
Industrial Energy

5. Electricity > 90% hydroelectric
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Port Angeles Climate Resiliency Project 



7.2 -
8.6F

4.5 -
5.5F

4.3F

2.7 -
3.8F
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Inside Climate News August 23, 2023…….Connect the global dots

“The Climate Crisis Is Here Now, Experts Warn, as Death Tolls From Summer 
Disasters Mount
• From the United States to China, to northern Europe, hundreds of people 

have died in devastating floods and fires around the world in recent 
weeks with thousands more displaced.”
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Every week another record…..
“Historic”…”Unprecedented”
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Urgency and Hope 
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“…As soon as CO2 emissions stop rising, the atmospheric 
concentration of CO2levels off and starts to slowly fall because the 
oceans, soils and vegetation keep absorbing CO2, as they always do. 
Temperature doesn’t rise further. It also doesn’t drop, because 
atmospheric and ocean interactions adjust and balance out. The net 
effect is that “temperature does not go up or down,”



The Future of clean energy includes batteries

23



Battery Investments
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Battery costs falling rapidly …....
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Where will the Lithium come from ?
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“California Energy Commission’s 
estimate that the Salton Sea area 
could produce 600,000 tons of 
lithium per year, which is amazing 
since the entire world’s industry 
produced a mere 85,000 tons of 
lithium in all of 2019..”
Source: AutoWeek July 2021

GM Will Suck Lithium from the Salton Sea to 
Make Batteries

Estimated to be 
approximately 40 
years of lithium 
for global EV 
battery 
production needs ! 



What about the “old” batteries?- Re-purposing
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What about the “old” batteries? – Re-cycling
 



Source : IEEE Spectrum 
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Sept 22, 2022 (Reuters) - Ford Motor 
Co (F.N) and startup Redwood Materials 
said on Wednesday they are partnering 
to form a "closed loop" or circular supply 
chain for electric vehicle batteries, from 
raw materials to recycling.

The aim is to lower the cost of EVs by 
reducing the dependence on imported 
materials, while also narrowing the 
environmental impact from mining and 
refining of battery materials.

Ford, Redwood 
form 'circular' 
supply chain for 
EV battery 
materials

https://www.reuters.com/companies/F.N


Recycling …It’s Happening Now
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CO2 Footprint of EV

Based on modeling of the two most popular BEVs available today and the regions where 
they are currently being sold, excess manufacturing emissions are offset within 6 to 16 
months of average driving. OP is far lower.
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Where you live makes a difference
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> 2,000 MPG 
Equivalent in 
Port Angeles, Clallam 
& Jeff Co. 



What about Degradation?

Causes: 
• Degradation increases if using DCFC frequently (DC fast charging) 

• Battery Mgt Systems differ between vehicles
Passive Thermal management systems (ex. Leaf)
 vs  Active liquid cooled & heated (preferred)

Source: Geotab

96%
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Types of Electrified Vehicles Today

Source: Thedriven.io, The ICE age is over: Why battery cars will beat hybrids and fuel cells NOVEMBER 14, 2018 38

https://thedriven.io/2018/11/14/the-ice-age-is-over-why-battery-cars-will-beat-hybrids-and-fuel-cells/
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Battery Electric Simplicity & Efficiency  
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Large amount of energy lost as heat 



100% Battery Electric Simple Design 
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Ø Highly reliable – 20 moving parts vs 2000 (ICE)
Owning an EV
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ICE 
(Internal Combustion Engine)

Electric Vehicle

Fuel @ 10,000 miles $1,600 
(25 mpg @ $4/gal)

$285
(3.5 miles/Kwh @$0.10/kwh)

Total Fuel $ at 100,000 mi. $16,000 $2,850

Oil Changes $60 every 5,000 miles $0

Brakes $500 to $800 every 50k $0 (over 200k+)

Radiator Flush $100 every 100k $0

Timing Belt $1000 every 60k $0

Alternator $500 every 100k $0

Water pump $500 every 90k $0

Transmission service $200 every 60k $0

Battery Coolant Flush - $300
Once every 10 yrs or 100k

Spark plugs, spark plug wires, fuel filters, 
…

?$$? Repairs ?$$?

Total fuel & maint. @100k ~ $19,700+       ~ $3,150

Owning an EV
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Decreasing Battery $, 
Increasing Production Volumes,

Consumer Comprehending 
Benefits, 

Regulations  

Market Transition 
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Speed of Disruption
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Speed of Disruption
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Ø  By 2025 EVs projected to be  priced equal to or less than gasoline vehicles

Source : Bloomberg New Energy Fund
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EV Models Available by Size, 2022
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EV Models  -U.S. Availability 2022/23 - 33 models (+ versions)
- by 2025 there will be over 2X more, at least three more light trucks
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Subaru Solterra
Toyota bZ4X 



Cities & Municipalities
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Trucking
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Vehicle to Load (V2L) 
• Worksite
• Camping
• Residential back up
• Christmas lights….. 



Performance - Instant Torque!  

0-60 MPH 6.3 sec

QUARTER MILE 14.9 sec @ 93.1 mph

Chevrolet Bolt
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Benefits - Driving an EV is Fun!  

Ø Instant Power, 100% torque at 0 RPM! Bolt is 0 – 60mph in 6.3 Seconds! 

Ø Low Center of Gravity – handles curves better 

Ø Silent – no transmission – direct drive

Ø Pre-heat or Pre-air condition while charging & before leaving home

Ø Heating and Cooling sitting in ferry line – no “idling”

Ø Leave home with a “full tank” 
Ø – no gas station stops or oil checks (no drips)

Ø Regenerative Braking  - “One Pedal Driving” – Minimal brake pad wear! 
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Regenerative Braking – “one pedal driving” 
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• Electric motor acts like a generator when decelerating

• Greatly reduces brake wear 



Simple to operate

Ø No oil pressure
Ø No water temp
Ø No engine coolant

Ø No water pump or alternator
Ø No belts to adjust or replace
Ø No exhaust system to rust

RANGE
RE-GEN +/-

“Miles per 
kWh”
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Charging Networks
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Charging Stations

50kwh/h – ….350kwh/h….1000 
kwh/h

Level 1
Home station

120VAC 

Level 2
Home or 

Public station
240VAC 

Fast DC
“Fast Charging”
Public stations

1.4 kwh/h

1 5 2010 50
Charging Rate @ Kw/hr

7.4 kwh/h

100

~ 4 Miles/hour

~ 22 miles/hour

Re-charges 

•  Hyundai Kona  
 200 miles 

in 45 mins 

• Tesla recharges 
200 miles in 
30 mins.

• KIA EV6 recharges 

200 miles in 
18 mins.

FUTURE EVs

350
60



Charging Stations      

Level 1 
110VAC, 1.4 Kw

Fast DC   “Fast Charge” 
• CCS
• CHAdeMO
• Tesla 

High Voltage DC
50 kw – 350kw

Level 2
220VAC, 3.3 - 7.4 Kw, 

Outlet 

Vehicle
Connection

Slow Faster Fast 

Charging
Equipment 

• Ovens, ranges,
 and cooktops
• Clothes dryers
• Furnaces
• Electric Water heaters

• Toaster
• Stereo
• TV
• Lamps

Home Public 61



Public Charging Networks

62Map images from and Plugshare.com



Mobile apps & Networks – Fast DC & Level 2 
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Using a Public Charging Station with Smartphone

Find a 
charging 
station 

Payment 
confirmation 

Connect, 
Activate, & 

Pay
(App, RFID, 
Credit Card)

Monitor 
charging & 

Notify 
complete 
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The Future - EV Charging Stations & Convenience Stores



Changing Paradigm
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Changing Paradigm



Are they affordable ?
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Are they affordable? - Used EV prices - Ads from Paramount Motors Seattle
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Federal Tax Incentives 
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Who Qualifies

• credit up to $7,500 
new, qualified plug-in EV or fuel cell electric vehicle (FCV). 

• individuals and their businesses.

• modified adjusted gross income (AGI) may not exceed:
•$300,000 for married couples filing jointly
•$225,000 for heads of households
•$150,000 for all other filers
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Qualified Vehicles

•  Have a battery capacity of at least 7 kilowatt hours
•  Have a gross vehicle weight rating of less than 14,000 pounds
•  Be made by a qualified manufacturer.
• (FCVs do not need to be made by a qualified manufacturer 

to be eligible)

•  Undergo final assembly in North America

•  Meet critical mineral and battery component requirements

•  You buy the vehicle new
(MSRP) can't exceed:
•$80,000 for vans, sport utility vehicles and pickup trucks
•$55,000 for other vehicles

Federal Tax Incentives – Jobs to USA 



• For vehicles placed in service April 18, 2023 and after:
• Vehicles will have to meet …….new critical mineral and 

battery component requirements for a credit up to:

• $3,750 if the vehicle meets the critical minerals requirement 
only

• $3,750 if the vehicle meets the battery components 
requirement only

• $7,500 if the vehicle meets both

• A vehicle that doesn't meet either requirement will not be 
eligible for a credit. 72

Federal Tax Incentives – Jobs to USA 
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Federal Tax Incentives – FuelEconomy.gov 

https://fueleconomy.gov/feg/tax2023.shtml

Several offshore 
automakers have 
plans to 
manufacture EVs 
in US due to the 
new US 
legislation 

https://fueleconomy.gov/feg/tax2023.shtml
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Washington Tax Credits 
Washington state offers tax credits in the form of tax exemptions for new and used 
clean/alternative fuel vehicles. Some plug-in hybrids qualify for the exemption, but 
the sale price or value for a new vehicle cannot exceed $45,000, including delivery 
and other fees. That said, the tax exemption only covers a portion of the purchase 
price. 
As of August 2023, the amount is $15,000 for a new vehicle sold or leased.

Washington Tax Credits for Buying Used EVs
Used car buyers in Washington may be eligible for a used EV tax exemption if their 
chosen vehicle’s purchase price is $30,000 or less. Like the new EV exemption, the 
state does not cover the entire purchase price. Instead, Washington exempts up to 
$16,000 of the used sales or leased price.

Washington Credits for Installing Home Charging Stations
Washington offers tax exemptions for “anyone who purchases an electric vehicle 
battery or fuel cell, or installs an electric vehicle battery, fuel cell charging station, or 
hydrogen fueling stations.”

• Power Utility Co may offer REBATE for home charging station 

Washington State EV Incentive - New light vehicles = 6.8 % sales tax in Washington



Drive Electric

• Performance 

• Fuel and Maintenance 
savings ($0.03/mile 
@$0.09/kwh)

• Reduce climate disaster 
for children & 
grandchildren……
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Thank you !
 

Tony Billera
www.linkedin.com/in/tonybillera
tony.billera@gmail.com

jeffersoncan.org

coltura.org

cityofpa.us/1010/Climate-Resiliency-Plan

Olyclimate.org

www.aboutCATES.org

Favorite Links :

http://www.linkedin.com/in/tonybillera
mailto:tony.billera@gmail.com
https://jeffersoncan.org/
http://www.coltura.org/
https://www.cityofpa.us/1010/Climate-Resiliency-Plan
http://www.olyclimate.org/
http://www.aboutcates.org/


Appendix 
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• WHATS REALLY WARMING THE WORLD?

https://www.bloomberg.com/graphics/2015-
whats-warming-the-world/
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https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/


Increasing temperatures
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Inventory Results: 2019 Community Snapshot

Transportation & 
Mobile Sources

68%

Waste
15%

Process & 
Fugitive …

Energy…

Water & 
Wastewater…

Total 2019 Community Emissions: 
132,597 MTCO2e

Main Sources of Emissions (in order):
1. Transportation & mobile sources
2. Solid waste generation & landfill operations
3. Process & fugitive emissions (e.g., refrigerants)

Major Data Sources
• City of Port Angeles Public Works & Utilities (Energy, 

Solid Waste, Water & Wastewater)
• Port of Port Angeles & Black Ball Ferry
• Washington State Department of Transportation 

(WSDOT)
• U.S. Energy Information Administration 

Key Considerations
• Propane data downscaled from state-level usage data; 

scaled based on households
• No commercial/industrial propane estimates available - 
• Vehicle mileage data was downscaled from annual 

county-level data from WSDOT
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Port Angeles Climate Resiliency Project 



Inventory Results: Detailed Community Findings
Total 2019 Community Emissions 

132,597 MTCO2e On-Road Vehicles

Off-Road Vehicles

Port of Port Angeles

Marine Vessels

Residential Energy

Commercial Energy

Industrial Energy

Major Drivers of Emissions:
• On-road cars, motorcycles, 

SUVs, and trucks (59%)

• Solid waste generation & 
landfill operations (15%)

• Refrigerant leakage & 
electricity losses (14%)

Government operations make up 
~1% of total emissions*

*The government operations inventory is still 
being finalized to include results from an 
upcoming employee commute survey
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Port Angeles Climate Resiliency Project  



Decarbonization urgency

2020

Best case still 2C - 3.5C (3.6 - 6F) by 2100 
Assuming no GHG extraction CCS tech
or geoengineering
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Climate Models
  - Representative Concentration Pathways (RCP)

5.7 -
9.7F

3.6 -
6.6F

3.0 - 
5.7F

1.6 -
4.1F
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Quickest Production Cars (0—60)
Car] Model 

Year Test Results Noted specs

Porsche 918 Spyder 2015 2.1 sec naturally aspirated

Tesla Model S P100D 2017[x] 2.28 sec All-electric, with 5 seats

Lamborghini Huracán 
Performante[viii]

2018 2.3 sec Naturally aspirated

Porsche Taycan Turbo 
S[xii]

2020 2.4 sec All-electric, with 4 seats

Tesla Model 
S Performance 
w/Ludicrous Model

2020 2.4 sec All-electric, with 5 seats
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https://en.wikipedia.org/wiki/List_of_fastest_production_cars_by_acceleration
https://en.wikipedia.org/wiki/Porsche_918_Spyder
https://en.wikipedia.org/wiki/Naturally_aspirated_engine
https://en.wikipedia.org/wiki/Tesla_Model_S
https://en.wikipedia.org/wiki/List_of_fastest_production_cars_by_acceleration
https://en.wikipedia.org/wiki/Battery_electric_vehicle
file:///wiki/Lamborghini_Hurac%25C3%25A1n
file:///wiki/Lamborghini_Hurac%25C3%25A1n
https://en.wikipedia.org/wiki/List_of_fastest_production_cars_by_acceleration
https://en.wikipedia.org/wiki/Porsche_Taycan
https://en.wikipedia.org/wiki/List_of_fastest_production_cars_by_acceleration
https://en.wikipedia.org/wiki/Tesla_Model_S
https://en.wikipedia.org/wiki/Tesla_Model_S
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Mobile apps & Networks – Fast DC 

87



Electric Vehicles are Quick! 
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