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*Sources: Tesla, Hyundai, and Volkswagen
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Sources of US greenhouse-gas emissions in 2020

27

25

24

11

13

0 5 10 15 20 25 30

Transportation

Electricity

Industry

Agriculture

Comm. & Res.

*Source: US Environmental Protection Agency



Sources of EU greenhouse-gas emissions in 2020
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However, the global market share of EVs 

in 2022 was only 13%*

*Source: EV-Volumes

Range? Price? Charging time? 
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The tipping points to mainstream EV adoption*

The average charge time at which 
consumers would consider buying an EV

31 MINS

The average range at which consumers 
would consider buying an EV

469KM

*Source: Castrol Research

$36,000

The average price at which consumers 
would consider buying an EV
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Tipping points

The average charge time at which 
consumers would consider buying an EV

31 MINS

The average range at which consumers 
would consider buying an EV

469KM

Prices start at

$46,990

Charge time

31 MINS

Range attained after 31 mins of fast 
charging

350KM

Tesla Model 3 
2022

$36,000

The average price at which consumers 
would consider buying an EV
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The time it takes for an average American to reach

4 mins

?

A gas station

A Tesla 
supercharging 

station*

*Source: UBS Group Research
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The time it takes for an average American to reach

4 mins

31mins

A gas station

A Tesla 
supercharging 

station

*Source: UBS Group Research



Charging station advantages

Charging stations are likely to stay prominent in the 

future because of:

❖High power transfer efficiency

❖Low maintenance requirement

❖Ability to fast charge



Pressure to the power grid

Limited land resources

Low utilization rate

Possible extra-parking fees

Lack standard for ports

Drawback

Charging stations
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Charging alternative: Wireless (Dynamic) Charging



Wireless (Dynamic) Charging
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Wireless (Dynamic) Charging
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Wireless (Dynamic) 
Charging Advantages

Distribute load on power grid
Serve multiple car simultaneously

Require no additional land 
Reduce charging time
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Wireless (Dynamic) Charging Use Cases

Light commercial vehicles Heavy commercial vehicles

Warehouse and seaport vehicles Autonomous robots
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In NYC, assume a fixed budget. Should 
we build

1. Only charging stations (CS-level 2)
2. Only dynamic charging roads (DC)
3. A combination of CS and DC ?

Assume that a km of DC cost 
4 times as much as a CS
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Datasets:

1. 6-month yellow taxi trip records in 
NYC (Jun.-Dec. 2019)*
2. Map dataset from OpenStreetMap

Metric: driving disruption - % 
of trips that must detour 
from the shortest route to 
find charging facilities 

*Source: NYC Taxi and Limousine Commission
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Methodology:

1. Assume the Nissan Leaf with 40 
kWh battery size, energy consumption 
of 0.186 kWh/km
2. Output of L2 CS is 6 kW/h, DC is 
20 kW/h
3. A taxi stops to recharge whenever 
battery < 10%

Track battery level throughout 
the trips!
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Metric: driving disruption - % of trips 
that must detour from the shortest 
route to find charging facilities

Reduce the number of detoured trip 
by ~80% compared to only CS and 
~40% compared to only DC 
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Final thoughts

The feasibility and benefits of charging 
infrastructures are well understood and embraced

0.1

Future work is needed on 
regulations, safety, standard, etc.

0.2

We need to join hands to develop and 
implement future charging infrastructures 

0.3



CREDITS: This presentation template was created by Slidesgo, including 
icons by Flaticon, infographics & images by Freepik

THANKS!
Do you have any questions? ducminh.nguyen@kaust.edu.sa 

+966  56 835 1383 
https://cemse.kaust.edu.sa/ctl/people/person/duc-minh-

nguyen

Please keep this slide for attribution

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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