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Many a young gentleman’s first—and only—
experience with an electric car was the “bumper 
car” ride at the local amusement park or state fair. 
The author himself fondly recalls the pleasure he 
derived as an eight-year-old in smashing into the 
whirling dervish of similarly excited boys in their 
cars. Of course, the forthcoming generation of elec-
tric cars is meant to replace the internal combus-
tion engine, not satisfy the aggression of eight-year-
olds. Therefore, the question is whether these cars 
will provide a realistic alternative, which I define 
as providing greater energy efficiency and reduced 
environmental impacts cost-effectively.

There is no doubt that these new electric cars 
can offer greater energy efficiency, even if claims 
by General Motors that its Chevy Volt will provide 
the average driver who recharges the car every night 
the equivalent of 230 miles a gallon of gas are silly.1 
Estimating the fuel efficiency of an electric car in 
terms of miles per gallon of gasoline is nonsense, 
unless the car’s batteries happen to be charged 
by electricity from a gasoline-powered generator. 
A more useful measure is one that considers the 
total energy needed to move an electric car—or any 
car—a unit of distance.

In a 2006 article, Tesla Motors prepared a re-
port comparing the energy efficiency of their car 
with those of gasoline and diesel power cars, hy-
brids, and even hydrogen power vehicles.2 Based on 

a number of “best-case” assumptions, the authors 
of the Tesla report showed that the Tesla Roadster 
offered twice the “well-to-wheel” energy efficiency 
(measured in kilometers per megajoule) as a Toyota 
Prius hybrid.3 Not surprisingly, the Tesla vehicle, 
being twice as energy-efficient, was also more en-
vironmentally friendly, with half the carbon emis-
sions of the hybrid.

cONsIdeR The ReaLITIes
Thus, it would seem that an electric car future 

does offer energy and environmental salvation, espe-
cially if powered by “free” energy from the sun and 
the wind. Nevertheless, before we all begin salivat-
ing over our extension cords, there are a few eco-
nomic realities that ought to be considered. First, 
most electric car batteries will be charged from power 
produced by the grid using a mix of fossil-fuel and 
renewable technologies. If you are in the Midwest, 
for example, the majority of your electricity is likely 
generated by coal-fired power plants, which are far 
less fuel-efficient, but far cheaper, than a brand new 
state-of-the-art combined-cycle plant.

Second, one must consider the cost of the elec-
tricity needed to recharge the batteries. The Tesla’s 
lithium-ion batteries means the car uses just over 
0.2 kilowatt-hours a mile. If the typical residential 
electric customer pays 15 cents a kilowatt-hour, 
then the Tesla costs just three cents a mile for “fuel.” 
Compared with a gasoline-powered vehicle getting 
30 miles a gallon, that implies a cost of 90 cents a 
“gallon,” far less than the average price of gasoline. 
Thus, from the standpoint of just fuel costs, electric 
cars look great.

However, recharging one’s electric car, or mil-
lions of electric cars, will require more than extension 
cords. One must consider the cost of the recharging 
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infrastructure that will be needed to support millions 
of electric cars. For example, in August 2009, Ger-
man lawmakers voted to spend €500 million (~$700 
million) to develop battery technology and build a 
network of charging stations across Germany, in the 
hope of having one million electric cars on the road 
by the year 2020.4 Germany is far smaller than the 
United States, having the area of Illinois, Indiana, 
and Ohio combined, and a far greater population 
density. Thus, the cost for the United States to estab-
lish a similar nationwide recharging infrastructure is 
almost certain to be far higher. Moreover, Germany 
may find that, like Great Britain, it must provide 
additional subsidies—akin to the United States’ 
ill-conceived “cash-for-clunkers” program—to en-
courage people to buy hybrids and electric vehicles. 
Great Britain, for example, plans to offers subsidies 
of up to £5,000 (~$8,000) per vehicle.5 Huge subsi-
dies such as these indicate that electric cars, despite 
their potentially high energy efficiency, are not capa-
ble of competing with internal combustion vehicles 
until the cars’ major stumbling block—batteries—
becomes much less costly.6

A couple of other challenges also loom for elec-
tric cars. First, there is the already-strained U.S. 
transmission infrastructure. As the fury over the 
proposed Sunrise Power Link in California has 
shown,7 even new transmission capacity that is de-
signed to bring new wind, solar, and geothermal 
resources to market faces significant hurdles. And 
rooftop solar photovoltaics, while potentially via-
ble with gas-fired peaking generation in the sunny 
Southwest,8 will be of little use for consumers who 
charge their electric cars overnight. Second, there 
is the issue of power outages, such as those that in-
variably occur with major storms every year, as well 
as the catastrophic regionwide outages that, thank-
fully, occur less often. Although gasoline pumps 
require electricity, too, faced with an extended 
outage, most people can still drive their cars some-
where where there is power . . . and more gas. 

At the end of 2007, the United States had about 
250 million cars and light trucks registered. Even 
assuming that a million electric cars a year will be 
purchased by consumers, electric cars are unlikely to 
have a noticeable environmental impact. Moreover, 
despite existing for over a century, engineers continue 
to wring greater efficiencies from internal combustion 
engines and will almost certainly continue to do so, 
further lessening their environmental impact.

Thus, by all means, let us continue research on 
electric cars and, especially, improved battery tech-
nologies, which could be used not only for power-
ing electric cars, but also for broader electric storage 
alternatives. As for the huge subsidies that will be 
needed to develop a recharging infrastructure and 
to induce all but the wealthiest consumers to buy 
the current generation of electric cars, perhaps that 
money can be better used elsewhere, especially 
given the current state of the U.S. economy. In the 
meantime, check out the bumper cars. 
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