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Womenõs Transportation Seminar 
(WTS)
ÅOrganization dedicated to creating a more diverse 

transportation industry through the advancement of women.  
UC Davis has a local student chapter that organizes many 
different events.

ÅIf youôre interested in being a member: 
https://forms.gle/mde41zVm24bBihQR8

ÅJoin the list-serv: http://eepurl.com/hb6GN9

ÅInfo-session for Kimley-Horn Engineering and Planning 
Thursday April 7 at 7pm, Ghausi 1007

https://forms.gle/mde41zVm24bBihQR8
http://eepurl.com/hb6GN9
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EV Showcase cancelled

ÅPicnic day showcase cancelled but a separate event happening 
in Southside Park in Sac on 4/24 (driveelectricearthday.org) 

ÅPossibly will organize a different showcase eventé
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Efficiency versus Efficacy

ÅEnergy efficiency is strictly defined as a dimensionless number 
(and <1)
ÅUnits of numerator are the same as units of denominator

ÅEfficiency is often used to refer to the ratio of output to input 
even if they donôt have the same units:
ÅFor example: miles per gallon, lumens per watt

ÅEfficacy is the correct term to use here

Work or Energy Output

Energy Input
Efficiency=

Service Output

Energy Input
Efficacy=
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Gasoline fuel efficiency

ÅGasoline fuel efficiency describes the distance a car can drive 
given some amount of fuelðthis allows us to directly compare 
between different vehicles

ÅIn the United States we measure fuel efficiency in:
ÅMiles per gallon (MPG), this indicates the number of miles you can 

drive on 1 gallon of gasoline

ÅMost other countries in the world measure fuel efficiency as:
ÅLiters per 100 km (L/100km), this indicates the number of liters of 

gasoline it takes to drive 100 kilometers
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The MPG illusion

ÅMPG scales non-linearly with 
fuel consumption for a set 
distanceðthis makes 
calculating fuel savings very
counter-intuitive!

ÅApparently, the topic is so 
confusing that someone was 
able to publish a short paper 
about it in Science
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What is MPGe ?

ÅMPGe stands for miles per gallon equivalent, devised as a way 
to compare gasoline cars to electric cars (since EVs donôt 
consume any gasé)

ÅConvert the electricity used by the EV into ñgasolineò based on 
the energy content of the fuel:
Å1 gallon of gasoline = 33.7 kWh electricity

ÅConsider some examples of efficiency:
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Efficiency examples

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Chevrolet Volt
PHEV

16 kWh/35 mi

Nissan Leaf
BEV

24 kWh/73 mi

Nissan Leaf
BEV

40 kWh/151 mi

Kia Niro EV
BEV

39.2 kWh/179 mi
64 kWh/283 mi

Jaguar i-Pace
BEV

90 kWh/246 mi

Toyota Prius Prime
PHEV

8.8 kWh/25 mi

Toyota Prius PHEV
PHEV

4.4 kWh/14 mi

Ford Focus Electric
BEV

23 kWh/76 mi

Ford C-Max Energi
PHEV

7.6 kWh/20 mi

BMW i3
BEV

18.2 kWh/81 mi

Kia Soul EV
BEV

30.5 kWh/93 mi

Chevrolet Volt
PHEV

18.4 kWh/53 mi

Tesla Model 3
BEV

54 kWh/220 mi
82 kWh/353 mi

Porsche Taycan
BEV

79.2 kWh/201 mi

Chevrolet Bolt
BEV

60 kWh/238 mi

Audi e-Tron
BEV

95 kWh/222 mi
Tesla Model Y

BEV
75 kWh/326 mi

Mustang Mach-e
BEV

68 kWh/211 mi
88 kWh/300 mi

Lucid Air
BEV

113 kWh/520 mi

Note:
Å Many models upgrade batteries/range between generations (not reflected)
Å Many models have additional configurations, not all are shown
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EVs are more efficient than 
gasolineékind of!

20%-35% of energy in gasoline 
translated to work to move the 
vehicle

65%-80% of energy in gasoline 
lost to heat in combustion and 
friction

~.03-.04 gal per mile
60%-75% of energy in battery is 
translated to work to move the vehicle
(higher with regen, 80%-100%)

25%-40% of energy from battery is lost to 
friction (less with regen, 0%-20%)

~.35 kWh per mile

This is about 1 kWh per mile

Depends on what is 
producing the 
electricity, NGCC plants 
are ~50%-60% efficient



11

MPGe vs mi/kWh

ÅMPGedoesnôt really make sense!  We donôt ñcombustò the 
electricityðso how do we measure EV efficiency?

ÅSimilar to the concept of ñamount of gasoline to travel a certain 
distanceòéwhat is the ñamount of electricity to travel a certain 
distanceò?

ÅMiles per kWh is the same as MPG, though I would much prefer 
kWh per mile (think MPG illusion, letôs get away from miles in 
the numerator while we have the chance!!)
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EV efficiencies

More efficient
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