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• How much fuel cost savings if switch to electric
drive vehicles (EDV)?

• Help to gain consumer market insights for CA
and US policy

• Analysis considers:
– Utility rates designed for EDVs
– Regional gasoline prices
– How they combine to provide (or not)

economic incentive to switch to EDVs

Motivation
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• Federal $7500 tax credit for “qualified plug-in
electric” vehicles, through 2014

• California Clean Vehicle Rebate Project
– Up to $5,000 per vehicle starting in 2010
– Applies to new zero emission and PHEV

• Cost effective GHG reductions from PHEVs
requires significant drop in cost of batteries

• If batteries cost < $500 per kWh, then cost
effective for GHG reductions

• If batteries cost approximately $200 per kWh
may be economically viable for consumers
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Methodology - Data Collected

• Current electricity rates for U.S. utility companies
known to offer special EV rates
– Several offered time-of-use (TOU) rates
– Several tiered rate structures
– Several flat rate structures
– Several had winter versus summer rates

• Prices of gasoline for same regions (AAA) of July
2009, prior year, and in between
– 7/15/08, 1/15/09, and 7/15/09 (high, low, med)
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• Assume a driver of 10,000 “electric” miles per
year (16,100 km per year)

• Assume uniform driving over entire year
• Assume EDV will use 300 Wh/mi
• Assume compared to 23 mpg (10.2 liters/100km,

U.S. Bureau of Trans. Statistics 1980 to 2006)
• Savings = Cost of Gasoline - Cost of Electricity

– Does not include maintenance or other op-costs

• Sensitivity analysis for mpg, $/gal, % off-peak
• Quick look at regional picture
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Methodology - Assumptions



• For 10,000
miles a year
(26,000 km a year)

• 23 mpg (10.2
liters/100km)

• 300 Wh/mi

JLidicker@Berkeley.Edu

Results
Annual
Savings

!"#$%&' ())$*$%&+,'-&.%' /+0%,$&"'12$3"'4+*"'

1%5"2' 6%7' 8-.'(99,$3+:,";' 8-.'(99,$3+:,";' <=>?=@A' >=>?=@B' <=>?=@B'

!"#$%$#&'"(&)&*+,#-.$#& & & /01234& /254& /01060&
789-:,.;&<"+$%8.;$"&*=$(8;& & /01>?5& /43@& /224&
7";&A$,B8&'"(&";=&*+,#-.$#& & /01C@C& /@C3& /3>?&

7"#."D,;-8&E9;$F&G-$+&A$(-.$#-& /01@?>& /@0@& /?34&
HI&A,J-F&8%&K"-,.&)&!8L,.& & /01C32& /C06& /3C2&
A,-.8$-&*=$(8;&*;,.BM& & /01C0@& /@C4& /?@?&

N+8.$="&!8L,.&";=&H$B:-&<8F& & /01436& />@0& /2>5&
O"-$8;"+&'.$=&G7I& E"(("#:9(,--(& /01630& /33& />50&
& O";-9#P,-& & /0105C& /04@& />@C&

& O,L&Q"DJ(:$.,& /0156?& /553& /@@0&
& R:8=,&S(+";=& & /01406& /406& /C2@&
& O,L&T8.P& I=$.8;="#P& /010C4& /0@6& />3>&

& & <"J$-"+& /010>4& /046& />2>&
& & <,;-."+& /010C>& /0@0& />3>&
& & N.8;-$,.& /01024& /0C6& /@6>&

& & ',;,(,,& /01025& /0@?& /@65&
& & G-$#"& /010C5& /0>3& />35&
Q"L"$$&*+,#-.$#& <8DJ";M& Q*<& 7$;B+,&J:"(,& /01>03& /@06& /?32&

& Q*H<& & /01C05& /26>& /01630&
& E*<& E"9$& /01C4>& /25@& /01005&
& & H";"$& /01C4>& /25@& /01005&

& & E8+8P"$& /01C4>& /25@& /01005&
O,L&T8.P&7-"-,&*+,#-)'"(& & /0144>& /450& /CC@&
O7UIR&V8(-8;&*=$(8;& & /010C0& /0>6& /@60&

I9(-$;&*;,.BM& & /014@>& /4>@& /C20&
7,"--+,&<$-M&H$B:-& 7:8.,+$;,& & /01C32& /C54& /01606&
& 7,"--+,& & /01262& /C4>& /01650&

& U9PL$+"& & /01C30& /C02& /0166>&
& 79W9.W";& & /01C33& /C5@& /01605&

X<*H&*;,.BM& <8+8."=8& & /01>@>& />>@& /220&

& E$#:$B";& & /01@C4& /@?6& /?5?&
& E$;;,(8-"& YZ,.:,"=& /01@6>& /@?2& /?6>&
& & G;=,.B.89;=& /01>?6& /@C4& /2?6&

& O,L&E,[$#8& & /01>04& />2?& /2>?&
& O8.-:&A"P8-"& YZ,.:,"=& /01>22& /@46& /?50&
& & G;=,.B.89;=& /01>@4& /@6C& /232&

& 789-:&A"P8-"& YZ,.:,"=& /01@@4& /@32& /???&
& & G;=,.B.89;=& /01@53& /@24& /?C>&

& U,["(& & /01>C0& /@60& /2CC&

& K$(#8;($;& 7$;B+,&J:"(,& /01@45& /C60& /?45&
 1 



• For 10,000
miles a year
(26,000 km a year)

• 23 mpg (10.2
liters/100km)

• 300 Wh/mi

JLidicker@Berkeley.Edu

Results
Annual
Savings

!"#$%&' ())$*$%&+,'-&.%' /+0%,$&"'12$3"'4+*"'

1%5"2' 6%7' 8-.'(99,$3+:,";' 8-.'(99,$3+:,";' <=>?=@A' >=>?=@B' <=>?=@B'

!"#$%$#&'"(&)&*+,#-.$#& & & /01234& /254& /01060&
789-:,.;&<"+$%8.;$"&*=$(8;& & /01>?5& /43@& /224&
7";&A$,B8&'"(&";=&*+,#-.$#& & /01C@C& /@C3& /3>?&

7"#."D,;-8&E9;$F&G-$+&A$(-.$#-& /01@?>& /@0@& /?34&
HI&A,J-F&8%&K"-,.&)&!8L,.& & /01C32& /C06& /3C2&
A,-.8$-&*=$(8;&*;,.BM& & /01C0@& /@C4& /?@?&

N+8.$="&!8L,.&";=&H$B:-&<8F& & /01436& />@0& /2>5&
O"-$8;"+&'.$=&G7I& E"(("#:9(,--(& /01630& /33& />50&
& O";-9#P,-& & /0105C& /04@& />@C&

& O,L&Q"DJ(:$.,& /0156?& /553& /@@0&
& R:8=,&S(+";=& & /01406& /406& /C2@&
& O,L&T8.P& I=$.8;="#P& /010C4& /0@6& />3>&

& & <"J$-"+& /010>4& /046& />2>&
& & <,;-."+& /010C>& /0@0& />3>&
& & N.8;-$,.& /01024& /0C6& /@6>&

& & ',;,(,,& /01025& /0@?& /@65&
& & G-$#"& /010C5& /0>3& />35&
Q"L"$$&*+,#-.$#& <8DJ";M& Q*<& 7$;B+,&J:"(,& /01>03& /@06& /?32&

& Q*H<& & /01C05& /26>& /01630&
& E*<& E"9$& /01C4>& /25@& /01005&
& & H";"$& /01C4>& /25@& /01005&

& & E8+8P"$& /01C4>& /25@& /01005&
O,L&T8.P&7-"-,&*+,#-)'"(& & /0144>& /450& /CC@&
O7UIR&V8(-8;&*=$(8;& & /010C0& /0>6& /@60&

I9(-$;&*;,.BM& & /014@>& /4>@& /C20&
7,"--+,&<$-M&H$B:-& 7:8.,+$;,& & /01C32& /C54& /01606&
& 7,"--+,& & /01262& /C4>& /01650&

& U9PL$+"& & /01C30& /C02& /0166>&
& 79W9.W";& & /01C33& /C5@& /01605&

X<*H&*;,.BM& <8+8."=8& & /01>@>& />>@& /220&

& E$#:$B";& & /01@C4& /@?6& /?5?&
& E$;;,(8-"& YZ,.:,"=& /01@6>& /@?2& /?6>&
& & G;=,.B.89;=& /01>?6& /@C4& /2?6&

& O,L&E,[$#8& & /01>04& />2?& /2>?&
& O8.-:&A"P8-"& YZ,.:,"=& /01>22& /@46& /?50&
& & G;=,.B.89;=& /01>@4& /@6C& /232&

& 789-:&A"P8-"& YZ,.:,"=& /01@@4& /@32& /???&
& & G;=,.B.89;=& /01@53& /@24& /?C>&

& U,["(& & /01>C0& /@60& /2CC&

& K$(#8;($;& 7$;B+,&J:"(,& /01@45& /C60& /?45&
 1 



• For 10,000
miles a year
(16,100 km/yr)

• 23 mpg (10.2
liters/100km)

• 300 Wh/mi

• Notice Max is
~$400 per year

• Average <$1
per day
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Results - Time of Use Savings
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Sensitivity Analysis on $/gal and %
Off-peak Charging

• PG&E as example

• Charge peak or off-peak makes little difference

• Price of gasoline makes large difference

• Gasoline price relation is linear
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• PG&E as example

• High mileage vehicle compared to 100% peak charging
offers zero savings

• Comparison mpg is exponential

• Most likely due to fixed 300 Wh/mi
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Sensitivity Analysis on MPG and %
Off-peak Charging



Relative annual fuel cost savings from
switching to EDV, based on estimated
gasoline prices in July 2008 (10,000
mi/16,100 km per year and compared with
23 mpg/10.2 literes/100km)
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Regional Picture
Highest Gasoline Prices

 

National
Average

$4.11/gal



Relative annual fuel cost savings from
switching to EDV, based on estimated
gasoline prices in January 2009 (10,000
mi/16,100 km per year and compared with
23 mpg/10.2 literes/100km)
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Regional Picture
Lowest Gasoline Prices

 

National
Average

$1.81/gal



Relative annual fuel cost savings from
switching to EDV, based on estimated
gasoline prices in July 2009 (10,000
mi/16,100 km per year and compared with
23 mpg/10.2 literes/100km)
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Regional Picture
Current Gasoline Prices

 

National
Average

$2.52/gal
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Conclusions
• High gas price case (summer 2008) provides average

savings of $1,447/yr ($7,235/5yr, $14,500/10yr)
– Based on 10,000 mi/16,100 km per year, 23 mpg/10.2 liters/100km)

• Charging 100% off-peak saves < $1 a day (on average)
• Gasoline prices greatly affect EDV savings
• Switching from larger gasoline vehicle (low mpg) to

smaller EDV provides exponentially increased savings
• High mileage gasoline vehicles compared to 100% peak

charging offer virtually no savings
• Each 50 cent increase in gasoline prices (gas tax?) will

provide an additional $200/yr in savings
• The West Coast, Hawaii, and Northern Midwest offer

largest fuel cost savings



• Limited scope of study: focuses only on
consumer energy costs and not vehicle first
costs (battery), other operating costs, etc.

• Utility companies are not a random sample,
results are not to be used for inference

• No sensitivity analysis done for Wh/mi

• No commercial or fleet vehicles were considered

• Detailed driving patterns were not considered
(PHEV vs. BEV, etc.)
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Limitations/Future Research
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Example Time-of-Use Rate
Schedule

 
Source: Pacific Gas & Electric July 2009



• 7/15/08 is
highest

• 1/15/09 is
lowest

• 7/15/09 is
current

• Source:
AAA
http://www.fuelg
augereport.com/s
bsavg.html
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