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Next Stop, Neptune? 
WHY WE CAN’T RELY ON TEST-DRIVING ALONE  
TO ASSESS THE SAFETY OF AUTONOMOUS VEHICLES

M
ore than 90 percent of 
motor vehicle crashes in the 
United States are caused 
by human error, such as 
drunk driving, speeding, 
and fatigue. Technology 
heavyweights are betting 
that driverless cars will 
become the safer and more 

efficient ride of the future, greatly reducing the number of 
crashes—and associated deaths, injuries, and other losses—on 
our roadways.

Understandably, people want to know just how safe these 
autonomous vehicles (AVs) are, and especially whether they’re 
safer than human drivers. Test-driving seems like a logical way 
to assess the safety of AVs—until you begin to calculate the 
distance and time required.

That’s because fatalities are quite rare compared with the 
number of miles Americans drive every year, causing slightly over 
one death every 100 million miles. So, when it comes to fatality 
rates, AVs would have to rack up a truly astronomical distance to 
prove that they’re safer than human drivers. In fact, if you have a 
fleet of 100 test AVs that are 20 percent safer than the average 

human driver, you’d have to drive them a total of 5 billion miles 
to prove it—a journey involving about 225 years of driving 
around the clock at 25 mph. For crashes and injuries, the distance 
and time required are less vast but still daunting.

Is there any way to get these numbers down? Not by much, 
even if we’re willing to accept less-precise or less-certain 
findings. In fact, choosing different thresholds can drive the 
numbers even higher.

But this doesn’t mean that driverless cars can never be deemed 
safe enough for the open road—just that holding out for data 
from test drives would mean waiting a long, long time. Instead 
of putting AVs on near-indefinite hold, regulators should pursue 
additional options for reducing uncertainty about their safety.

Even with other methods, though, it might prove impossible 
to fully assess AV safety without actually making driverless 
vehicles widely available. So, policymakers should look for 
ways to reduce risk even if they can’t quantify it. They must 
also balance the pursuit for certainty against the possible 
consequences of postponing widespread use of AVs. These 
include not only perpetuating the fatalities human drivers 
cause but also missing out on opportunities to increase 
mobility, improve energy efficiency, and regain the value of 
time spent traveling.

AVs WOULD HAVE TO BE TEST-DRIVEN ASTRONOMICAL DISTANCES 
TO SHOW THEY ARE 20 PERCENT BETTER THAN HUMAN DRIVERS AT . . .

 If this graphic were 
drawn to scale, 
Neptune would be in 
the next room

NOTE: Confidence interval = 95%. Times provided assume a fleet of 100 test AVs driving continuously at an average of 25 mph. Crash and injury rates used here include police-
reported incidents and estimates of unreported incidents.
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More than 
35,000 

Americans died 
in motor vehicle 

accidents in 2015

Including 
lawmakers, 

insurance 
companies, 

manufacturers, 
and, of course, 

consumers

For example, 
showing 
that AVs are 
10 percent safer 
than human 
drivers when 
it comes to 
fatalities would 
require 
22 billion miles 
and 1,000 years

About 3 trillion 
miles annually

Such as 
simulations, 
mathematical 
modeling, and 
pilot studies

Examples 
include limiting 
AVs to safer 
speeds and well-
mapped, well-
marked routes

2015 fatality data are from the Bureau of Transportation Statistics

AVOIDING CRASHES 28 million miles or 1.3 years

AVOIDING INJURIES 170 million miles or 3.2 years

AVOIDING FATALITIES 5 billion miles (about the distance of a round trip to Neptune) or 225 years
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