
Fuel Efficient Car Shootout Spreadsheet - Where the Numbers Come From

This fuel-efficient spreadsheet is a tool to help you see how the gas, hybrid, and electric cars in our study 
compare with each other.  However, since nobody can truly predict the future, there is no guarantee that the total 
cost of ownership numbers reported by the spreadsheet will be accurate for you.  Many of the assumptions will 
vary for individual users of the various autos.    

In order to make the spreadsheet most useful for yourself, you may wish to modify some of the assumptions in 
the upper (blue) section of the spreadsheet to match your own research.  A discussion of how we arrived at our 
own numbers is below.

Line 2: Purchase Price:  

Numbers were obtained from auto manufacturer sites and cross checked with the Edmunds and Motor Trend 
websites.  Any rebates or federal tax credits are baked into the prices we used.  

Some states have additional tax credits for electric vehicles.  If your state has additional credit available, modify 
the purchase  prices accordingly.

Line 3: Resale values after 8 years:   

Prices for 8-year-old used cars were obtained from Kelly Blue Book (kbb.com).  These were compared with  list 
prices for the same model year vehicles when new, and a percentage of depreciation calculated.  This 
percentage value was then  applied to the current year new vehicle price to determine what the approximate 
used sales price will be eight years from now.

A special process had to be used to develop depreciation values for the Chevy Volt and Nissan Leaf, since these 
vehicles are too new to have any depreciation history.

Without a doubt, these depreciation estimates are the most controversial part of this calculator.  However, you 
can change them based  on your own research, and observe the results.  Both the Volt and Leaf have their 
batteries warranted for 100,000 miles or 8 years.  This does not mean that the cars' batteries will die immediately 
at the end of eight years, or as soon as the odometer rolls past 100,000.  EV batteries don't die that way.  
Instead, the battery packs will become progressively weaker, and the electric driving  range will decrease.  In this 
way, even if a decision is made not to replace batteries promptly, even in the worst case both vehicles should 
retain some EV range, and maintain some value on the used market.

Here is how we picked our numbers.  

Chevy Volt:

The Volt is a new type of vehicle, but it can still be thought of as a hybrid car.  So we first considered applying the 
same  depreciation amount to the Volt's price as we applied to the Prius (49% of purchase price, which would 
make it $16,062.)

Worst case scenario:

How about when the Volt's battery has lost a good portion of its EV driving range?  Of course, even if the Volt 
loses most of its EV range, it can still perform like a hybrid.  So another approach to estimating value is to look at 
other 8-year-old hybrid cars, that have about the same highway mileage figure as the Volt, and roughly the same 
feature set.  

The only hybrids available 8 years ago were the Prius and Honda Insight, neither of which were as well equipped 
with features as the Volt.  Nonetheless, using the prices of 8-year-old hybrids as worst-case values, we get 
$5,600 to $6,200 as our values. 

Now, for an alternative view. Both the depreciation scenarios above assume the Volt's battery is substantially 



depleted after 8 years.  However, there's fair reason to believe it won't be.  See below.

Best case scenario:

The Volt's battery pack is warranted for 100,000 miles. However, there's almost certainly a wide safety margin 
built into that  warranty.  GM's design goal was for the battery to withstand 5,000 full discharges without losing 
more than 10% of its charge capacity. ( See http://en.wikipedia.org/wiki/Chevy_volt )

Multiply the Volt's 40 mile range times 5,000 discharges, that equals 200,000 miles of EV driving. Assuming 
driving in gasoline mode affects battery lifetime relatively little, the total driving lifetime could even be better than 
this. 

If the battery is still healthy after 8 years, even with a reduced EV range, a used Volt has more utility than a plain 
hybrid, which suggests a higher resale value.

Applying the same rate of depreciation as the best value-holding car on the list, 56%, the Volt might be worth  
$18365 - or perhaps even more.  

This is why we used a number about halfway between 56% and 49% depreciation, 17,050. We think that, after 
eight years, the Volt will  still have useful EV driving range, and will hold just a little higher percentage of its value 
than the Prius does.

Looking at the above reasoning and applying your own thinking, you may enter your own estimated 8-year 
depreciated value for the Volt  anywhere from $6,000 to $18,365.  

Nissan Leaf:

The Leaf is an even bigger depreciation mystery than the Volt above, as there isn't much on the road to directly 
compare it to.  However, there have been pure EVs on the road for many years, thanks to hobbyists. 

So the first thing we can do is to go look at some hobbyist EVs for sale, and note their ages and prices.  

Over at http://www.evtradinpost.com (today, September 2011) , I have noted the following used EV conversions 
for sale, all converted to lithium battery drive around 2003:

Dodge Neon, lithium electric $22,000
Fiero, lithium electric $20,000
Corolla, lithium electric $19,500

Three hobbyist electric car conversions, all converted to lithium batteries about 8 years ago, and all worth around 
$20,000.  Another  interesting thing to make note of - all three still have functional Lithium-Ion battery packs after 
8 years of operation.

On the other hand, EVs for sale on that same site powered by older lead-acid batteries (which have much shorter 
lifespans) or EVs that  are being sold with no batteries, or dead batteries, would typically sell for $5,000 to 
$10,000.

So worst case:

An 8-year-old Leaf with completely or nearly dead batteries might sell for $5000 - $10,000, so for our absolute 
worst case scenario,  let's say $6,000.

Best case:

The Leaf's batteries are unlikely to be dead, and in fact will probably have much of their electric range still 
functional.  If an 8-year-old hobbyist's EV can sell for $20,000 , a used Leaf should be worth this much, too.



What we did, just as we did with the Volt, was to pick a depreciation number in a range between best and worst 
that compares with other mainstream fuel-efficient vehicles. That's how we got $13,146.

So again, look at our reasoning and pick a number between $6,000 and $20,000.

There's another factor that goes into depreciation for EVs that isn't reflected in the above discussion, but which 
could be very important, and that's consumer supply and demand.

When the Toyota RAV4 EV (MSRP was $29,000 to $33,000) was pulled from the marketplace in 2003, prices on 
used RAV4 EVs soared.  For several years, whenever one of these used EVs came up for sale, it would sell for 
double its original purchase price or more. The highest sale on eBay was for over $90,000.  And recently, almost 
10 years after their original sale dates, RAV4 EVs have still been seen  for $25,000 or better, retaining over 80% 
of their original dollar value.

The reason for this is scarcity.  Very few of the vehicles were allowed to be sold to the public, but demand for the 
vehicle was much higher than the supply.

This could happen to the Volt and Leaf as well.  Early in the Volt's test market release, very few cars were 
manufactured to sell against a very long waiting list of consumers.  And, like the RAV4 EV, the earliest Volts have 
sold for as much as $20,000 over list price.  

If the manufacturers decide that the EV market is too limited, they may decide to manufacture very few of them, 
and keep list prices high.  The good thing about this is that resale prices would stay high, too, maybe even doing 
as well as the RAV4 EV has done.

Or the opposite could happen. GM and Nissan could get carried away and make too many. The good news here 
is that, in this event,  purchase prices should drop to help automakers move cars.  But the same applies to resale 
prices - they would not be nearly as high.

Line 4: Miles/Gal City:
Line 5: Miles/Gal Hwy:
Line 6: Miles/ KWH EV:  

The Miles per gallon city/highway for the cars come from the fueleconomy.gov website.  

The miles per KWH figures for the EVs are calculated using the driving ranges versus the charging requirements 
of the cars.  

For instance, the Volt takes 12.7 KWH for a  full charge, and then drives an average 40 miles per charge. 
40/12.7 = 3.15 miles per KWH.  

The Leaf pulls 25 KWH for a full charge, and gets an average of about 88 miles per charge. 88/25 = 3.52 miles 
per KWH

Line 7: Routine Annual Maintenance:

Routine annual maintenance can be calculated using the maintenance charts from each car's user manuals 
(available online.)  We checked our assessments against the figures reported in online TCO calculators at 
Edmunds, Motor Trend and AAA websites.  

Line 8: Average Repair Cost, Per Year:

For repair costs (which includes tire wear) we relied on average repair histories as reported at the above 
websites. The Volt is too new to have a repair history, so we assumed it would be similar to a hybrid like the 
Prius.  



The Leaf we assumed would have a repair history similar to other EVs, like the Toyota RAV4 EV. Several RAV4 
EV owners related their repair histories on this page: http://www.evnut.com/rav_owner_100k.htm 

Line 9: Insurance, Per Year:

Insurance figures also came from figures reported at other TCO websites. I took a little off the used Civic's figure, 
expecting a used car owner would opt for a higher deductible.

Line 10: License / Registration:

Registration costs vary by state, and could differ for you.  I used Michigan's numbers from this calculator:  
http://services.sos.state.mi.us/platefee/calculator.aspx


