Audi A3

Audi A4

Audi Q5

BMW § series
Buick LaCrosse
Buick Regal
Cadillac CTS
Cadillac SRX
Chevrolet Cruze
Ghevrolet Equinox
Chevrolet Malibu

Chryster 200
Dodge Avenger
Dodge Journey
Ford Explorer
Ford Fiesta

Ford Flex

Ford Fusion
Ford Taurus
GMG Terrain
Honda Civic
Honda Element
Hyundai Genesis
Hyundai Santa Fe
Hyundai Sonala
Hyundai Tucson
Infiniti M

Jeep Grand Cherokee
Jeep Palriot

Kia Forte

ffa Oplima

Kia Sorento

Kia Soul

Kia Sportage
Lexus RX

Lincoln MKS

Lincoln MKT

Lincoln MKZ

Mercedes C tlass
Mercedes F class sedan
ercedes £ elass coupe
fercedes GLK
Mitsubishit Lancer
Nissan Cube
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Scion X8

Stibartt Forester
Stibaru Impreza
SubaruLegacy
Sutharu Outback
Subaru Tribeca
Toyota Avalon
Toyola Gorolla
Toyola Highlander
Toyala Sienna
Toyola Yenza
Volkswiagen Jeita sedan
Volkswagen Jetla SportWagen
Volkswaagen Golf
Valkswagan GTI
Volkswagen Tiguan
Volkswagen Touareq
Volvo €30

Volvo 580

Volva XCa0

Volvo XC99
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66 WINNERS
FOR 2011

Forty cars, 25 SUVs, and a minivan earn TOP SAFETY
PICK from the Institute for 2011, The award recog-
nizes vehicles that do the best job of protecting
people in front, side, rollover, and rear crashes

TOP
SAFETY

PICK €

INSURANCE INSTITUTE
FOR HIGHWAY SAFETY
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based on good ratinge in Institute tests.
Winners also must have electronic stability
control, a crash avoidance feature that sig-
nificantly reduces crash risk. The ratings
help consumers pick vehicles that offer a
higher ievel of protection than federal safe-
ty standards require.

Last year the Institute toughened criteria
for TOP SAFETY PICK by adding a require-
ment that all qualifiers must earn a good rat-
ing for performance in a roof strength test to
assess protection in a rollover crash (see
Status Report, Nov. 18, 2009; on the web at
iihs.org). The move sharply narrowed the
initial field of 2010 winners. At the beginning
of the 2010 model year, only 27 vehicles

INSUBANCE INSTITUTE
HOR HIGHWAY SAFETY

Scion. Subaru is the only manufacturer with
awinner in all the vehicle classes in which it
competes. Subaru earns 5 awards for 2011.

“Safety is a priority among this crop of
winners,” Lund says. “From the start these
manufacturers set out to design vehicles
that would earn TOP SAFETY PICK, even
though we've made it harder to win.”

One of them is Ford. For 2011, the auto-
maker is rolling out a new design for its popu-
lar Explorer midsize SUV, which until now
had never earned TOP SAFETY PICK. Ford
also upgraded the roofs of 2 other midsize
SUVs, the Ford Flex and Lincoln MKT, along
with the Ford Fusion and Lincoln MKZ, 2 mid-
size cars that missed the initial round of 2010

AUTOMAKERS HAVE MORE THAN
DOUBLED THE NUMBER OF VEHICLES
THAT MEET THE AWARD CRITERIA
SINGE LAST YEAR. EVERY MAJOR

MANUFACTURER HAS AT LEAST 1 WINNING MODEL
FOR 2011, GIVING BUYERS PLENTY TO PICK FROM.

qualified for the award, but the number grew
to 58 as manufacturers reworked existing de-
slgns and introduced new models. Now an-
other 10 vehicles join the winners’ list for
2011. Two discontinued models drop off.

“In just a year, automakers have more
than doubled the number of vehicles that
meet the criteria for TOP SAFETY PICK," says
Adrian Lund, the Institute's president. “That
gives consumers shopping for a safer new car
or SUV — from economy to luxury models —
plenty of choices to consider in most dealer
showrooms. In fact, every major automaker
has at least one winning model this year."

Front-runners: Hyundai/Kia and Volks-
wagen/Audi each have 9 winners for 2011.
Next in fine with 8 awards apiece are Gener-
a! Motors, Ford/Lincoln, 2nd Teyota/Lexus/

winners because they lacked the required
roof strength, The all-new Ford Fiesta rounds
out Ford's winners and is the only minicar to
earn TOP SAFETY PICK this year.

General Motors' new Chevrolet Cruze
broadens the number of award-winning op-
tions for consumers looking to buy a fuel-
efficient small car. GM built the Cruze, which
has 10 standard airbags, including ones for
the knees, to outperform the government's
minimum roof strength requirements and
touts the achievement as a selling point.

The redesigned Volkswagen Touareg is
the only large SUV to earn TOP SAFETY PICK
for 2011. The Institute doesn't normally
evaluate SUVs this large, but Volkswagen re-
quested crash tests to demonstrate the
Touareg's crashworthiness.

None of the small pickups the Institute
has evaluated qualified for this year's award,
and large pickups haven't yet been tested.

The Institute awarded the first TOP SAFE-
TY PICK to 2006 models and then raised the
bar the next year by requiring good rear test
results and electronic stability control as ei-
ther standard or optional equipment. With last
year's addition of new criteria for roof crush
the Institute’s crash test ratings now cover
all 4 of the most common kinds of crashes.

More than 12,000 people died in frontal
crashes of passenger vehicles in 2009 in the
United States, more than 6,000 died in side im-
pacts, and more than 8,000 died in rollover
crashes, many of which also involved a front or
side impact. Rear-end crashes usually aren’t
fatal but result in a large proportion of injuries.
Neck sprain or strain is the most commonly
reported Injury in twothirds of insurance
claims for injuries in all kinds of crashes.

Vehicles rated good for rollover crash
protection have roofs more than twice as
strong as the current federal standard re-
quires. The Institute estimates that such
roofs reduce the risk of serious and fatal in-
jury in single-vehicle rollovers by about 50
percent compared with roofs meeting the
minimum requirement.

Quick strides in occupant protection:
When the first roof crush results were re-
leased in March 2009, only a third of the SUVs
evaluated had good roofs. Since then about
113 vehicles have been tested, and the major-
ity are rated good for roof strength (see Status
Report, Aug. 21, 2010; on the web at iihs.org).

Hyundai is a case in point. The Tucson
and the small SUV’s twin, the Kia Sportage,
earned a poor rating for roof strength in
2009, with the weakest roof among all of the
small SUVs evaluated that year. A redesign
helped the 2011 models secure a good rat-
ing and TOP SAFETY PICK. Hyundai also im-
proved the roof on another SUV, the midsize
Santa Fe, and redesigned the Sonata, a mid-
size car that had earned a marginal roof rat-
ing the first time around.

The outlook for sidedmpact protection
has brightened, too, Lund notes. Many cars
failed the side test the Institute began con-
ducting in 2003, but now (continues on p. 6)
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2011 TOP SAFETY PICK WINNERS

LARGE CARS
BUICK LACROSSE, REGAL

BMW 5 SERIES
CADILLAC CTS
FORD TAURUS
HYUNDAI GENESIS
INFINITI 1
LINCOLN MKS

MERCEDES E CLASS;
E CLASS COUPE

TOYOTA AVALON
VOLVO $80

MIDSIZE CARS
AUDI A3, Ad

CHEVROLET MALIBU
CHRYSLER 200
DODGE AVENGER
FORD FUSION
HYUNDAI SONATA
KIA OPTIMA
LINCOLN MKZ
MERCEDES C CLASS

SUBARU LEGACY,
OUTBACK

VOLKSWAGEN JETTA,
JETTA SPORTWAGEN

VOLVD C30

SMALL CARS
CHEVROLET CRUZE

HONDA CIVIC
KIA'FORTE, SOUL
MITSUBISHI LANCER
NISSAN CUBE

SCION TC, XB

SUBARU IMPREZA
TOYOTA COROLLA
VOLKSWAGEN GOLF, GTI

MINICAR
FORD FIESTA

MINIVAN
TOYOTA SIENNA

LARGE SUV
VOLKSWAGEN TOUAREG

WHAT IT TAKES T0 WIN

MIDSIZE SUVs
AUDI 05

CADILLAC SRX
CHEVROLET EQUINOX
DODGE JOURNEY.
FORD EXPLORER, FLEX
(| (R
HYUNDAI SANTA FE
JEEP GRAND CHEROKEE
KIA SORENTO

LEXUS RX

LINCOLN MKT
MERGEDES GLK
SUBARU TRIBECA

TOYOTA HIGHLANDER,
VENZA

VOLVO'XC60, XC90

SMALL SUVs
HONDA ELEMENT

“ HYUNDAI'TUGSON

JEEP PATRIOT

KIA SPORTAGE
SUBARU FORESTER
VOLKSWAGEN TIGUAN

1. GOOD FRONTAL CRASHWORTHINESS, hased on 40 mph
frontal offset crash lest

2, GOOD SIDE CRASHWORTHINESS, based on crash test in
which a vehicle’s side is struck by barrier going 31 mph

3. GOOD ROLLOVER CRASHWORTHINESS, based on test of
roof strength in relation to vehicle weight

4. 00D REAR CRASHWORTHINESS, hased on head restraint
aeomelry and test of seal/head restraint

5. ELECTRONIC STABILITY CONTROL, which can prevent crashes
by helping drivers maintain control when vehicles might spid‘out
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REAL-WORLD DATA
CONFIRM RESULTS
OF SIDE CRASH TESTS

Drivers of vehicles that do poorly in the Institute’s side-
impact crash tests are 3 times as likely to die in a real-
world left-side crash than drivers of vehicles that perform
well, a new analysis finds. The study includes only pas-
senger vehicles with side airbags, demonstrating that air-
bags, while crucial, are far from the whole story in side
crash protection.

“This was our first look at how our ratings correlate
with actual crash data since we started side tests in
2003, and the numbers confirm that these are meaning-
ful ratings,” says Institute chief research officer David
Zuby. “Vehicles with good side ratings provide occu-
pants with far more protection than vehicles that do
poorly in our test.”

Studies of frontal crashes have shown similar re-
sults; Drivers of vehicles with good ratings in the Insti-
tute's frontal offset crash tests are much less likely to
die in frontal crashes (see Status Report, Feb. 7, 2004,
and March 29, 2006; on the web at iihs.org).

Side-impact crashes accounted for 27 percent of
passenger vehicle occupant deaths in the United States
in 2009. Such crashes can be particularly deadly be-
cause the sides of vehicles have relatively little space to
absorb energy and shield occupants.

The ultimate goal of the Institute’s testing program
is to encourage automakers to produce safer vehicles.
Knowing that consumers consult the ratings before
buying, manufacturers design cars and trucks with the
Institute’s tests in mind. As a result, 78 percent of cur-
rent vehicle designs that have been tested have good
side ratings, compared with only about a third of vehi-
cles tested in the program’s first two years.

Such improvement is important to the extent it pre-
dicts performance in a real-world crash. To gauge how
well the test does that, the Institute looked at federal
data on side crashes from 2000 to 2009. Only crashes
involving Institute-rated vehicles with standard side
airbags to protect both the head and torso were includ-
ed in the analysis.

By limiting the study to vehicles with side airbags,
the researchers were able to bring other factors such as
structure into sharper focus. Previous research has
shown the importance of side airbags (see Status Re-
port, Oct. 7, 2006; on the web at iihs.org), and no vehicle
without head-protecting side airbags has ever earned a
good rating from the Institute.




Researchers first compared outcomes of
left-side crashes according to the Institute's
side ratings. They found that drivers of vehi-
cles rated good survived such crashes much
more often than drivers of vehicles rated
poor. Vehicles rated marginal — one step
above poor — at first appeared to do a slightly
better job of protecting people in real-world
crashes than vehicles rated acceptable.

A deeper analysis helped explain this ini-
tially puzzling fact. Each vehicle’s rating
takes into account injury measures for a
crash test dummy in the back seat, as well
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“We knew that our ratings would encour-
age manufacturers to add head-protecting
side airbags, which would save lives,” Zuby
says. “It’s great to see that other aspects of
our evaluation, such as encouraging strong
side structures, resulted in so much addi-
tional protection,”

A key difference between the Institute's
side crash test and one the government runs
is the Institute’s SUV-like barrier. The National
Highway Traffic Safety Administration uses a
lower barrier designed when the majority of
vehicles on the road were cars.

VEHIGLES THAT EARN GOOD SIDE RATINGS PROVIDE
OCCUPANTS WITH FAR MORE PROTECTION THAN
VEHICLES THAT DO POORLY IN THE INSTITUTE’S TEST.

as one in the driver’s seat. In contrast, the
analysis of real-world crashes could consid-
er only driver death risk because a federal
database used for the study doesn't keep
track of all uninjured passengers.

So the researchers recalculated the rat-
ings without the passenger dummy mea-
sures. Using these driver-only ratings, and
after controlling for age, gender, and vehicle
type and weight, a driver of a vehicle rated
marginal is 49 percent less likely to die in a
left-side crash than a driver of a vehicle rated
poor. A driver of a vehicle rated acceptable is
64 percent less likely to die. Drivers of vehi-
cles with good driver-only ratings are 70 per-
cent less likely to die In a driver-side crash
compared with those rated poor.

In the Institute test, a vehicle is hit on the
driver side by a deformable barrier weigh-
ing 3,300 pounds and traveling at 31 mph.
The barrier's height and shape are designed
like the front of a typical SUV or pickup.

Ratings are based on injury measures re-
corded on dummies, head protection, and
vehicle intrusion during crash tests. In addi-
tion to looking at overall driver protection,
researchers also looked at these compo-
nents individually. They found that a vehi-
cle’s structure rating was by far the best
predictor of fatality risk.

Another important distinction is the
type of dummy used. Until recently, both
dummies used in the government's side bar-
rier test represented average-size men,
while the Institute’s side test has always
used dummies representing small women or
12-year-old children.

The choice of a small female dummy was
a first for any consumer information test.
The decision was based on the fact that
women are more likely than men to suffer
serious head injuries in real-world side im-
pacts. Shorter drivers have a greater chance
of having their heads come into contact
with the front end of the striking vehicle in a
left-side crash (see Status Report, June 28,
2003; on the web at lihs.org).

The government recently started using
the small female dummy in the back seat for
its side barrier test, though a midsize male
dummy still is used in front. The govern-
ment also is using the female dummy for a
new side test that involves crashing a vehi-
cleinto a pole.

For a copy of “IIHS side crash test ratings
and occupant death risk in real-world crash-
es” by E.R. Teoh, write: Publications, Insur-
ance Institute for Highway Safety, 1005 N.
Glebe Rd., Arlington, VA 22201, or email pub-
lications@iihs.org.



WHEEGO WHIP IS NO
MATCH FOR BARRIER
IN SIDE GRASH TEST

The Wheego Whip may be eco-friendly,
but it's not crashworthy. The Whip s a low-
speed vehicle, a class of tiny golf-cart-like
vehicles showing up more often on public
roads. Unlike passenger vehicles, they
aren’t required to have airbags or other
safely features beyond safety belis since
they are meant for low-risk driving. Practically every state allows them on certain roads,
mostly with 35 mph or lower speed limits. The Inslitute has been monitoring the trend and
recently evalualed a 2010 electric Wheego Whip In a 31 mph side-impact crash test. The
results show why low-speed vehicles shouldn'l share the road with regular traffic. The
Whip Is the second low-speed vehicle to be evaluated in the test, which Is the most de-
manding one the Institute runs. This past spring the Institute conducted a side test of a GEM_
2 electric vehicle (see Stafus Report, May 20, 2010; on the web at lihs.org) with similar
results. For both the Wheego and GEM, dummies recorded data suggesting severe or fatal
Injuries to a real driver, including skull fractures and/or brain injuries because the barrier
hit the dummles’ heads. Wheego says it soon will bring to markel the full-speed LiFe, an
electric two-sealer that will meet federal safety rules for regular passenger vehicles.

(contintied from p. 2) most vehicles ace the test
thanks to stronger side structures and standard
side airbags that protect the head and torso. It's an
important improvement because new Institute re-
search shoiws that the risk of dying in a crash is
sharply lower for people in vehicles that earn good
ratings in the Institute's side test (see story p. 4).

Chrysler added torso airbags to the redesigned
Jeep Grand Cherokee to bolster side crash protec-
tion and earn a good side rating. The previous
design relied on head curtain airbags to cushion
occupants in side crashes and only rated marginal
for side protection.

Safety equipment is increasingly standard.
Ninety-two percent of 2011 model cars, 94 per-
cent of SUVs, and 56 percent of pickups have
standard head and torso side airbags. Electronic
stability control is standard on 92 percent of cars,
100 percent of SUVs, and 72 percent of pickups.

“Automakers deserve credit for quickly rising
to meet the more-challenging criteria for TOP
SAFETY PICK,” Lund says. “Several already have
requested tests for new models due to ship early
next year, so we expect to add even more win-
ners to the 2011 list.”

The Institute groups TOP SAFETY PICK win-
ners according to vehicle type and size. Lund
advises consumers to keep in mind that size
and weight influence crashworthiness. Larg-
er, heavier vehicles generally afford better
occupant protection in serious crashes than
smaller, lighter ones. Even with a TOP SAFE-

TY PICK, a small car [sn't as crashworthy as
a bigger one.

How vehicles are evaluated: The Insti-
tute's frontal crashworthiness evaluations
are based on results of 40 mph frontal offset
crash tests. Each vehicle's overall evalua-
tion is based on measurements of intrusion
into the occupant compartment, injury mea-
sures recorded on a 50th percentile male
Hybrid Il dummy in the driver seat, and
analysis of slow-motion film to assess how
well the restraint system controlled dummy
movement during the test.

Side evaluations are based on perfor-
mance in a crash test in which the side of a
vehicle is struck by a barrier moving at 31
mph. The barrier represents the front end of a
pickup or SUV. Ratings reflect injury mea-
sures recorded on 2 instrumented SID-lls dum-




Status Report, Vol. 45, No. 13, Dec. 22, 2010 7

mies representing a 5th percentile woman, assessment of head , rollover protection, the roof must withstand a
protection countermeasures, and the vehicle's structural force of 4 times the vehicle's weight before
performance during the impact. reaching 5 inches of crush. This is called a
In the roof strength test, a metal plate is strength-to-weight ratio.
pushed against 1 side of a roof at a Rear crash protection is rated according
displacement rate of 0.2 inch to a 2step procedure, Starting points for the
per second. To earn a ratings are measurements of head restraint
good rating for geometry — the height of a restraint and its
horizontal distance behind the back of the
head of an average-size man. Seat/head re-
straints with good or acceptable geometry

OVERALL ROOF STRENGTH RATINGS
IMPROVEMENTS, 2009 - 2010

GO0D ™
ACCEPTABLE
MARGINAL

POOR W 20

2009 2010

HYUNDAI TUGSON AND
KIA SPORTAGE IMPROVE

Thanks to a redesign, the Hyundal Tucson (left)
and Its twin, the Kia Sportage, now earn a good
raling for roof strength. That wasn't always the
e T .. case. When the Institute released Its first batch
of roof test results In March 2009, the Sportage
was cited as having the weakest roof among all
of the small SUVs evaluated.

are tested dynamically using a dummy that
measures forces on the neck. This test simu-
lates a collision in which a stationary vehi-
cle is struck in the rear at 20 mph. Seats
without good or acceptable geometry are
rated poor overall because they can’t be po-
sitioned to protect many people.

Go to iihs.org to view more crash test
ratings and information on vehicles that
earn TOP SAFETY PICK.
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The Insurance Institute for Highway Safety is a
nonprofit sclentific and educational organization
dedicated to reducing deaths, infurles, and property
damage from crashes on the nation's highways.

The Institute is wholly supported by auto Insurers:

AAA Mid-Atlantic Insurance Group

AAA Northern California, Nevada, and Utah
ACE Private Risk Services

Alfirmative Insurance

Agency Insurance Company of Maryland
Alfa Alliance Insurance Corporation

Alfa Insurance

Allstate Insurance Group

American Family Mutual Insurance
American National Property and Casualty Company
Ameriprise Auto & Home

Amica Mutual Insurance Company

Auto Club Enterprises

Auto Club Group

Auto Club South Insurance Company
Bituminous Insurance Companies
Brotherhood Mutual Insurance Company
California Casualty Group

Capital Insurance Group

Chubb & Son

Colorado Farm Bureau Mutual insurance Company
Concord Group [nsurance Companies
Cotton States Insurance

COUNTRY Financial

Direct General Corporation

Discovery Insurance Company

Erie Insurance Group

Esurance

Farm Bureau Financial Services

Farm Bureau Insurance of Michigan
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Farm Bureau Mutual Insurance Company of Idaho
Farmers Insurance Group of Companies

Farmers Mutual of Nebraska

Fireman's Fund Insurance Company

First Acceptance Corporation

Florida Farm Bureau Insurance Companles
Frankenmuth Insurance

Gainsco Insurance

GEICO Group

Georgia Farm Bureau Mutual Insurance Company
GMAC Personal Lines Insurance

Grange Insurance

Hanover Insurance Group

The Hartford

Haulers Insurance Company, Inc.

High Point Insurance Group

Homeowners of America Insurance Company
ICW Group

Imperial Fire & Casualty Insurance Company
Infinity Property & Casualty

Kemper, A Unitrin Business

Kentucky Farm Bureau Insurance

Liberty Mutual Insurance Company

Louisiana Farm Bureau Mutual Insurance Company
Markel Corporation

Mercury [nsurance Group

MetLife Auto & Home

Michigan [nsurance Company

MiddleQak

Mississippi Farm Bureau Casualty Insurance Company
MMG Insurance

Mutual of Enumelaw Insurance Company
Nationwide

New Jersey Manufacturers Insurance Group

NLC Insurance Companies, Inc.

Nodak Mutual Insurance Company

Norfolk & Dedham Group

North Carolina Farm Bureau Mutual Insurance Company
Oklahoma Farm Bureau Mutual Insurance Company
0ld American County Mutual Fire Insurance
OneBeacon Insurance

Oregon Mutual Insurance

Palisades Insurance

Pekin Insurance

PEMCO Insurance

Progressive Corporation

Rockingham Group

Safeco Insurance

Samsung Fire & Marine Insurance Company
SECURA Insurance

Sentry Insurance

Shelter Insurance

Sompo Japan Insurance Company of America
South Carolina Farm Bureau Mutual Insurance Company
Southern Farm Bureau Casualty Insurance Company
State Auto Insurance Companies

State Farm

Tennessee Farmers Mutual [nsurance Company
Tokio Marine Nichido

The Travelers Companles

United Educators

Unitrin

USAA

Viceroy Insurance Company

Virginia Farm Bureau Mutual Insurance

West Bend Mutual Insurance Company

Zurich North America
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