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Where the

is positioned in
a crash test isn’t
necessarily where a

would sit in a vehicle,

and the difference matters. In fact, the dum-
mies in federally mandated crash tests may
be positioned so far forward that real driv-
ers sitting this close to their steering wheels
might be at risk. Fortunately, most drivers
choose to sit farther back.

The whole point of crash testing is to
assess how well real people in real-world
crashes of similar severity (continues onp.3)
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Under |\ TS procedures

for positioning dummies in crash
tests, an average-size male dummy
in a Land Rover Qiscovery would sit
about & |1GHES from the

steering wheel. This is closer than
most drivers choose to sit in their
vehicles, and it’s closer to the
steering wheel than NHTSA
recommends for safety.

= farther hack

Under LY T 7] procedures,

the same dummy positioned in

the same vehicle would sit

about |5 1NGIES from the
steering wheel. These procedures
are hased on where 120 test
subjects chose to sit in 36 different
vehicles. For the second time, the
Institute is asking NHTSA to adopt
UMTRI’s seating position protocol.



(continued from p.1)  would be protected.
But there’s a problem with the tests mandat-
ed by the National Highway Traffic Safety Ad-
ministration (NHTSA) to comply with motor
vehicle safety standards. The test procedures
can result in dummy positions that don’t
reflect where many people choose to sit in
their vehicles. So the results might not reflect
actual risks in real-world crashes.

In 2002 the Institute and University of
Michigan Transportation Research Institute
(UMTRI) petitioned NHTSAto take steps
toward more realistic seating positions in
compliance tests to meet federal standards
as well as in tests the agency conducts for
consumer information. The petition spelled
out the problems with the positions NHTSA
currently specifies for testing and recom-
mended new procedures based on extensive
study of driver seating preferences.

NHTSA denied the petition. Now the Insti-
tute and UMTRI are asking the agency to
reconsider the denial, saying NHTSA's analy-
sis of the 2002 petition was “flawed by error
and misunderstanding.”

Tests don't reflect actual risks in crashes:
To comply with Federal Motor Vehicle Safety
Standard 208 (occupant crash protection),
automakers run frontal tests using dummies
representing average-size men and small
women. The male dummy has to be placed in
the driver seat adjusted to the middle posi-
tion of the front-to-back seat track range. The
female dummy'’s seat is adjusted full forward.

“Testing with these dummies is supposed
to give an indication of the protection afford-
ed to both small and average-size occupants
and people in between,” says Institute chief
operating officer Adrian Lund. “But this is
true only if the dummies are seated where
real people of their sizes would sit.”

In fact, the dummy positions often are far-
ther forward. In some cases the dummies are
in positions considered hazardous because
they're in such close proximity to driver
airbags. A number of studies, including one
conducted by NHTSA and Ford staff, indicate
that men and women typically choose to sit
farther back than prescribed by the stan-
dard. These differences average about 42
millimeters, or less than 2 inches, which is

small, but it’s enough so that real motorists
who are involved in real crashes might not
fare as well as the dummies do when they're
positioned in crash tests according to
NHTSA procedures.

Small differences can affect test results:
During tests to comply with the occupant
crash protection standard, a vehicle slows
down while the dummy continues moving
until it's stopped by the restraints or con-
tacts the vehicle interior. The farther a driver
dummy is positioned from the steering
wheel, the more space there is to continue its
forward motion while the vehicle slows
down. This means there will be a bigger
speed differential and, in turn, higher impact
forces and/or greater strain on the restraints.

Positioning dummies more forward can
reduce these forces and the injury measures
recorded on the dummies.

“This issue of dummy positioning is key
to assuring adequate protection across a
range of occupant sizes,” Lund points out.
“How can you know if someone as big as the
average-size male dummy would be protect-
ed if you don’t put the seat as far back in the
test as a man this size would sit?”

Put the dummies where real drivers sit:
After observing 60 to 120 test subjects
choose seating positions in each of 36 vehi-
cles of various types, UMTRI researchers
developed a mathematical formula relating
driver stature to chosen distances from vehi-
cle controls (steering wheel and pedals).
Using this formula, UMTRI and the Institute
created procedures to put dummies approxi-
mately where people of similar heights would
sit. These procedures are based on the dum-
my’s relative distance from the controls in-
stead of the length of a vehicle’s seat track.

In denying the Institute’s 2002 petition,
which asked NHTSA to use the same proce-
dures, the agency cited “a lack of compelling
beneficial evidence supporting the UMTRI
procedure.” NHTSA also cited its own “views
about the adequacy of the current seating
procedures” but offered no defense of such
procedures — an important impetus for the
new petition, which says it’s “perplexing that
NHTSA can dispute the relevance of the large
body of data used to develop our proposed
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The difference
between where

the dummy is
positioned undetr
NHTSA procedures
versus proposed
UMTRI procedures
might be only a few
inches. But this
difference can be
important because
under NHTSA’s
procedures some
test dummies are
positioned farther
forward than most
people would sit.
This means people
in crashes might not
fare as well as the
dummies do in tests.
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dummy seating procedure, while failing to
acknowledge that the agency’s current pro-
cedure is based on no information about
human driver positions.”

In contrast UMTRI procedures result in
positions that “reflect those that would be
chosen hy real people and are less subject to
manipulation by automakers chasing good
test results,” Lund says.

The Institute and UMTRI are asking NHTSA
to reconsider the new procedures for hoth
compliance test specifications and New Car
Assessment Program (NCAP) tests for con-
sumer information. The Institute already has
begun using UMTRI procedures in its own
consumer information tests.

Automakers can influence test results:
An important consideration in establishing
seating position procedures is that seat
tracks can be shortened or lengthened in
ways that change dummy positioning and
test results but have no effect on where peo-
ple actually sit in their vehicles.

In particular, Institute researchers believe
automakers are manipulating the positions of
dummies in crash tests to improve the re-
sults. This belief is based on unexplained dif-

A clip applied to the seat track

in this Mercedes G320 has the

effect of shortening the track.

The most likely reason is to change

the dummy positions for optimal results
in crash tests mandated by the National
Highway Traffic Safety Administration.

ferences the researchers have found in the
front-to-back ranges of seating positions in
vehicles built for sale in the United States
versus Europe. Such differences are apparent
in vehicles that are sold in both markets.

The European version of the 1999 Volvo
S80, for example, has bolts in the front of the
seat track to restrict forward movement. The
US. version doesn’t. This means dummy
positions in U.S. compliance tests will be far-
ther forward than if a European version of the
S80 were being tested. A similar modification
is apparent in the 2001 Mercedes C class.

Dummy seating in both U.S. and Euro-
pean compliance tests is based on seat track
length. But the tests themselves differ, which
may explain the different track lengths in
cars sold in the two markets. In European
NCAP side impact tests, for example, dum-
mies’ heads are instrumented and capable of
recording impacts. If a head hits the interior
hard enough, a vehicle can fail the test.
Moving the dummy forward or back can help
keep the head from contacting hard interior
structures such as the B-pillar or assure that
the dummy’s head will hit the side airbag in
the best spot. But this isn’t the case in U.S.
side impact compliance testing because the
dummies’ heads aren't instrumented.

“The different track lengths certainly can-
not be explained on the basis that same-size
U.S. and European drivers would be likely to
choose different positions in the same vehi-
cle,” Lund notes. “The most likely reason
would seem to be to manipulate the dummy
positions in whatever crash tests are required
in the United States versus Europe.”

In denying the 2002 petition, NHTSA ig-
nored the potential for manipulation. “This is
troubling,” Lund says, “because manipula-
tions could be affecting both regulatory and
consumer information test results. Equally
troubling is that NHTSA didn't offer any cred-
ible evidence that sticking to its current poli-
cy is the better way to go. So now we want
the agency to take another look and explain
how it can be known that someone as big as
an average-size man will be protected in a
crash if the compliance test never puts the
seat where an average-size man would sit.
This is why we're petitioning NHTSA again.”

Go ahead and require
frontal offset tests,
Institute tells NHTSA,
but first agency needs
to rethink assumptions
about the tests

The Institute has been conducting 40 mph
frontal offset crash tests for consumer infor-
mation since 1995. Auto manufacturers have
responded by improving the structures of
their passenger vehicles to earn good ratings
in the Institute’s test. The result has been a
measurable improvement in occupant pro-
tection in realworld frontal crashes (see
Status Report, Feb. 7, 2004; on the web at
www.iihs.org).

Now the National Highway Traffic
Safety Administration (NHTSA) is
requesting comments on possi-
ble frontal offset crash test
requirements. The Institute
believes a federal offset
test standard would
be a step forward
in terms of
frontal crash
protection.
However, in
comments
submitted to the
agency last month the
Institute pointed to a number
of unsound assumptions NHTSA
has made about the potential pros
and cons of mandating such tests.

Structural integrity gets short shrift: In
proposing to require offset tests, NHTSA said
the primary benefit would be vehicle designs
that reduce injuries to occupants’ legs and
feet. The agency based this on the fact that
these are the only parts of test dummies
where high forces were recorded during
research testing.

This narrow focus understates the bene-
fits of other aspects of vehicle design that
improve performance in offset tests, the
Institute told the agency. Dummy injury




measures aren't the only parameters, or
even the most important ones, for evaluating
a passenger vehicle’s performance in a
frontal offset test. First and foremost NHTSA
should evaluate the structural performances
of vehicles.

Good measures recorded on dummies
during tests “indicate good frontal crash
protection only if the occupant compart-
ment is not significantly damaged. If the
compartment is significantly damaged,
dummy measures below injury assessment
reference values offer no assurance of effec-
tive protection” in real-world crashes, the
Institute noted.

NHTSA should incorporate a structural
assessment into the offset crash test
requirements under consideration, the
Institute advised, because “the primary fac-
tor that has affected the Institute’s ratings
over the years ... is the ability of a vehicle’s
structure to reduce and limit damage to the
occupant compartment.”

Compatibility won’t be compromised:
NHTSA assumes that automakers would
need to stiffen some vehicles to meet offset
test requirements and that this could
increase the risks for occupants in other
vehicles. But this is wrong. Manufacturers
don’t simply stiffen the front ends of their
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vehicles to perform well in offset tests, the
Institute pointed out in its comments. Good
performance in offset crashes requires
strong, or stiff, compartments and front
ends that effectively absorb crash forces.
To achieve this the crumple zones need to
be less stiff than the compartments.

Institute researchers have observed
poor offset performance because vehicles’
front ends were too stiff and their compart-
ments too weak. Automakers have improved
performance by making the compartments
of these vehicles stronger and, in some
cases, their front ends less stiff. These kinds
of design changes actually enhance compat-

Even among vehicles that are similar in size and type, structural
performances may vary from good to poor in the Institute’s offset test.
Because a vehicle’s structural integrity is key to its overall frontal
crashworthiness, NHTSA should incorporate a structural assessment
into the offset test requirements the agency is considering.
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The Institute has been conducting frontal offset crash tests
for consumer information since 1995, side impacts since 2003.

Among all passenger vehicles the Institute has rated since then, the

TOYOTA RAVA is the first to earn good overall ratings and ‘best pick’
designations in both impacts. It's the first ‘DOUBLE BEST PICK.’

ibility in most crashes. Besides, real-world
crash data don’t show a pattern of vehicles
with good test ratings inflicting more harm
when they strike other vehicles.

Institute researchers analyzed driver
deaths in frontal crashes involving vehicles
that had been evaluated based on offset
tests. The main finding is a “remarkably
consistent pattern” of higher death rates in
both poor-performing vehicles and in other
passenger vehicles with which they collide.

Tested vehicles with good evaluations have
lower death rates for their own occupants
and for occupants in the other vehicles with
which they collide.

This pattern “contradicts NHTSA's con-
cern that improved frontal offset test per-
formance might be leading to increased
aggressivity in crashes with other vehicles,”
the Institute told the agency. Institute chief
operating officer Adrian Lund adds that “it
doesn’t make sense to assume that good

vehicle compatibility in crashes requires
some passenger vehicles to have weak oc-
cupant compartments that are inadequate
to protect their own occupants in serious
frontal crashes.”

NHTSA’s ill-conceived tests: The agency
reached its conclusions about the potential-
ly adverse consequences based on a series
of tests in which vehicles rated by the Insti-
tute for frontal offset performance struck
Honda Accords. The results of these tests



(high-speed, 30-degree, oblique angle im-
pacts) were compared for pairs of striking
vehicles before and after design changes
were made to improve performance in the
Institute’s offset test. For example, results
for a Chevrolet TrailBlazer into an Accord
were compared with results for a predeces-
sor Blazer into an Accord.

Injury measures recorded on dummies
in the cars struck by the redesigned vehi-
cles often were higher than when the strik-
ing vehicles were predecessor models. The
agency’s conclusion was that the outcomes
were due to design changes made to im-
prove ratings in the Institute’s test.

The Institute responded by telling
NHTSA that its tests were “ill-conceived and
inadequately analyzed.” Damage to the
Accords in the impacts with the TrailBlazer
and Blazer, for example, was so extensive
that meaningful interpretations of the
dummy injury measures weren’t possible.
The test configuration is closer to a side
impact than a frontal one, and in both tests
there was essentially total destruction of
the Accords’ occupant compartments.
Some of the differences in the head injury
measures appear to be due to the some-
what random way the occupant compart-
ments of the Accords collapsed.

NHTSA's tests also “confounded changes
in vehicle stiffness with changes in other
important vehicle characteristics. No
attempt was made in these tests to isolate
the unique effects of front-end stiffness,”
the Institute pointed out. For example, the
TrailBlazer is not only stiffer but also heav-
ier and higher than the Blazer. Any of these
factors alone or in combination could
account for the higher injury measures on
the dummies in the Accords.

“NHTSA should go back and re-analyze
the potential costs and benefits of offset
tests. This should lead the agency to go
ahead with rulemaking to include such tests
in federal safety standards. Major benefits
would be to lock in the crashworthiness
improvements that offset testing for con-
sumer information has spurred and to
spread the improvements to vehicles the
Institute hasn't evaluated,” Lund concludes.

Many risky beginners
aren’t driving the most
crashworthy vehicles

When it comes to choosing cars for their
teenagers to drive, parents face an array of
options. Balancing practical considerations
such as price and fuel economy with safety
considerations can lead to compromises,
and teens often end up driving vehicles that
are relatively old and small.

“These vehicles typically provide inferior
crash protection. Yet they're being driven by
the youngest drivers, who are the most
crash prone,” says Susan Ferguson, Institute
senior vice president for research.

The focus of efforts to protect
teens has been passage of graduated
licensing laws, which are designed to
keep young beginners out of high-risk
situations while they learn to drive.
But crash and injury risks also are
influenced by the vehicles teens drive.
Little attention has been paid to this.

During interviews with parents in
North Carolina and Tennessee, con-
ducted as part of Institute studies on
graduated licensing, parents were
asked what types of vehicles their
teens drive and how the vehicles were
selected. More than half of the re-
sponding parents said the vehicles al-
ready were owned by the family. About
40 percent of parents said they pur-
chased used vehicles, and about 5 per-
cent reported buying new vehicles.

Among parents who bought new or
used cars, about half said cost was the
most important factor. Safety was mentioned
in about 40 percent of the interviews. Fewer
than 10 percent of parents mentioned large
size as important, even though vehicle size is
directly related to fatal crash risk. The death
rate per registered vehicle is about twice as
high in small cars as in large cars.

“Parents often equate safety with features
like airbags. These features are important,
but parents also should take size into ac-
count,” Ferguson says.
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Because the vehicles students drive to school
are likely to be the ones they typically drive,
Institute researchers observed student lots
at three high schools in Virginia, Connect-
icut, and Mississippi. On average more than
half of the parked vehicles were ones the
Institute doesn’t recommend for beginners.
Very few students (2 percent) were driving
sports cars, but more than 25 percent were
driving pickups or SUVs, which aren’t rec-
ommended because of increased risk of
rolling over.

Small cars made up the largest category,
totaling roughly a third of the vehicles in the
lots. The newest vehicles frequently were
small cars or SUVs. Among the 2002-04 mod-

els, about half were small cars and about 30
percent were SUVs. This compares with 33
percent (small cars) and 24 percent (SUVs)
when all model years were included.

“These results indicate that parents are
compromising on safety when they choose
vehicles for their children to drive,” Fergu-
son says. “Cost is important, of course, but
if parents knew more about what makes ve-
hicles safer they might make better choices
for their children.”
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