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A. EV SAFETY

A1. RATINGS

  Major independent govern-
ment agencies rate Electric Ve-
hicles (EVs) as the safest cars 
to drive.

 NHTSA has given the Tesla 
Model X a perfect five-star safe-
ty rating, the first SUV ever to 
get the top score.

A2. INJURY INSURANSECLAIMS

  Electric/ hybrid vehicles have 
overall better IIHS ratings than 
ICE vehicles.

  Driving a hybrid vehicle reduc-
es the injury odds in a collision, 
according to IIHS.

 In terms of personal injury 
claims, Tesla Model S is 57% bet-
ter than average luxury cars and 
Nissan Leaf is 17% better than 
average small four-door cars.

B. EV BENEFIT

B1. OPTIMAL CRUMPLE ZONE

  The absence of an engine in 
the front of the vehicle improves 
the crumple zone of EVs.

  The centered location of bat-
tery packs vastly reduces the 
torque forces in a car accident. 

  In terms of frontal crash tests, 
EVs are comparable to high-end 
ICE vehicles.

B2. REDUCE ROLLOVER RISK

  2% of crashes involve a rollover, 
but they cause 35% of deaths.

  Large battery on the base low-
ers the center of gravity and re-
duces the rollover risk for EVs.

  Tesla Model S achieves a record 
low 5.7% rollover likelihood in 
a single-vehicle crash, and Tesla 
Model X achieves the best rating 
among comparable SUVs.

B3. BETTER MANUEUVERABIL-
ITY  AND CONTROL

  Electric vehicles benefit from 
better dynamic stability due to 
a  centered battery pack and 
electronic control of power and 
braking.

C. EV RISKS?

C1. FIRE AND ELECTRIC 
SHOCK RISK

  Highly mediatized accidents 
involving fire especially three 
Tesla Model S accidents.

  However ICE cars are funda-
mentally more exposed to fatal 
fire risks than their electric coun-
terparts, as the deadliest fires are 
mostly due to flammable liquids 
located in the engine area.

C2. DANGER FOR PEDESTRIANS

  Hybrids and electric vehicles 
are so quiet that pedestrians 
can’t always hear them coming. 
NHTSA last year finalized a rule 
requiring the vehicles to make 
noise but has since delayed the 
effective date.

1. Executive summary
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TESLA MODEL S

TESLA MODEL X

NISSAN LEAF

HYUNDAI IONIQ 

BMW I3

 

CHEVROLET VOLT

RENAULT ZOE

A1.1 Major independent government agencies 
rate EVs as the safest cars to drive
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IIHS side impact test ratings.
50 km/h, deformable mobile barrier  
onto driver side.

IIHS roof crush test ratings.
Quasi-static loading on either driver  
or passenger sede of vehicle.

side impact – All roof crush – Allside impact – PEV/HEV roof crush – PEV/HEV

A1.2 Electric/hybrid vehicles have overall better  
IIHS ratings than ICE vehicles

IIHS moderate overlap test ratings.
64 km/h, 40% overlap on driver side,  
into deformable barrier.

IIHS small overlap test ratings.
64 km/h, 25% overlap on driver side, into 
rigid barrier with radius on the right edge.

moderate overlap – All moderate overlap – Allmoderate overlap – PEV/HEV moderate overlap – PEV/HEV

Good Marginal Acceptable Poor

A. EV SAFETY A. EV SAFETY 

Good Marginal Acceptable Poor
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Estimated injury odds on a collision and 
PIP coverage

Estimated injury odds on a collision and 
MedPay coverage

Hybrid Conventional counterpart

Analyses included 25+ hybrid-conventional pairs, 
all 2003-20011 models with at least one collision 
claim and at least one related injury claim filed 
under personal injury protection (PIP) or medical 
payment (MedPay) coverage in 2002-2010.

Due to the extra weight of RESS, hybrids are 
10% heavier than their conventional counter-
parts. This extra mass provides a slight safety 
advantage in some types of crashes, such as 
those involving other vehicles.

  A study by the Highway Loss Data Institute 
estimated the odds that a crash would result in 
injuries if people were riding in a hybrid vs their 
conventional counterpart.

  The results of the study indicate that injury 
odds are lower in electric vehicles than in 
their conventional counterparts.

A2.1 Driving a hybrid vehicle reduces the injury 
odds in a collision, according to IIHS

The IIHS and Australian NCAP have crash tested 42 
hybrid and/or electric vehicles in various test sce-
narios. Ratings of good, acceptable, marginal or poor 
are awarded to the vehicle in each test mode by IIHS.

  The electric/hybrid vehicles have a higher pro-
portion of good IIHS ratings in the moderate over-
lap front test, side impact test, and roof strength 
test than conventionally powered vehicles from 
the same vehicle classes and model years.

  Three IIHS small overlap crash tests of elec-
tric/hybrid vehicles resulted in poor structural 
ratings, and six IIHS side impact tests resulted in 
acceptable structural ratings. However, the area 
surrounding the vehicles’ high-voltage battery 
(RESS) was intact in all cases, with no electrical 
safety issues. Moreover, of the 12 HEV/ PEV mod-
els tested since IIHS incorporated a 2-week post-
test observation period, none have caught fire.

A. EV SAFETY 
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A2.2 Among large luxury cars, Tesla Model S  
is 61% better than average large luxury cars  
in terms of personal injury claims

Note: 100 represents the average for all vehicles 
under a given coverage type. For example, a re-
sult of 122 is 22 percent worse than average, and 
96 is 4 percent better than average.

Personal Injury claims in relative terms IIHS ranking

Substantially 
better

Better than average

Average

Large Luxury Cars 2014–2016 

EV ICE

A. EV SAFETY 

100INFINITI Q70/M SERIES 4WD

TESLA MODEL S 4DR ELECTRIC 2WD 39

VOLVO XC70 STATION WAGON 4WD  45

AUDI A7 4DR 4WD 50

AUDI A6 4DR 4WD 53

MERCEDES CLS CLASS 4DR 2WD 62

MERCEDES  E CLASS 2DR 2WD 68

MERCEDES E CLASS CONVERTIBLE 68

BMW 5 SERIES 4DR 2WD 73

CADILLAC CTS 4DR 2WD 73

CADILLAC CTS 4DR 4WD 75

BMW 5 SERIES 4DR 4WD 79

MERCEDES E CLASS 4DR 4WD 79

LEXUS GS 350 4DR 2WD  81

ACURA RLX 4DR 82

MERCEDES E CLASS 4DR 2WD  82

MERCEDES CLS CLASS 4DR 4WD  83

HYUNDAI GENESIS 4DR 85

LEXUS GS 350 4DR 4WD 91

MERCEDES E CLASS 2DR 4WD   91

JAGUAR XF 4DR 2WD  98
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A2.3 Among small 4-door cars, Chevrolet Volt  
is 29% better than average small Four-door cars  
in terms of personal injury claims, and Nissan 
LEAF is 17% better 

Note: 100 represents the average for all vehicles 
under a given coverage type. For example, a result 
of 122 is 22 percent worse than average, and 96 is 
4 percent better than average.

Personal Injury claims in relative terms IIHS ranking

Better than average

Average

Worse than average

Small Four-Door Cars 2014–2016

Substantially 
worse

EV PHEVICE

A. EV SAFETY 

CHEVROLET VOLT ELECTRIC 71

MAZDA 3 HATCHBACK 81

 VOLKSWAGEN GTI  81

NISSAN LEAF ELECTRIC 83

VOLKSWAGEN GOLF 84

TOYOTA PRIUS HYBRID 103

HONDA CIVIC HYBRID 105

MAZDA 3  106

TOYOTA PRIUS PLUG-IN HYBRID 106

HYUNDAI ELANTRA GT 112

NISSAN JUKE 4WD 120

TOYOTA PRIUS C HYBRID 120

HONDA CIVIC 127

DODGE DART F 128

FORD FOCUS 133

CHEVROLET CRUZE 136

TOYOTA COROLLA 156

NISSAN SENTRA 158

CHEVROLET SONIC 167

KIA FORTE 176

 NISSAN VERSA   190

MITSUBISHI LANCER 2WD   192
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B. EV BENEFIT
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B1. For frontal crash ratings, EVs perform 
at least as well as luxury ICE vehicles

TESLA MODEL S

TESLA MODEL X

NISSAN LEAF

CHEVROLET VOLT

BMW I3
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OVERALL FRONT 
STAR RATING

FRONT DRIVER 
SIDE

FRONT 
PASSENGER SIDE

FRONTAL
 OFFSET (/16)2

EV

B. BENEFIT

1. Most sold luxury cars in the US in 2016
2. Each body region is scored out of 4 points (head, chest, abdomen, pelvis)

LEXUS RX

EURO NCAP

ANCAP
NHTSA
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BMW 3-SERIES

LEXUS ES

ACURA MDX

LEXUS NX

ACURA RDX

MERCEDES M-CLASS 

MERCEDES CLS-CLASS

B. BENEFITB. BENEFIT

MERCEDES C-CLASS
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B2.1 Rollovers have a higher fatality rate 
than any other kind of crashes

2.1%
35%

Of the crashes in 2010 involved a rollover.

Of all deaths from passenger vehicles crashes 
were due to a rollover.

Note: Static Stability Factor (SSF): NHTSA rating of 
rollover propensity with a static measurement of 
a vehicle’s shape and weight distribution, derived 
from a formula that compares a vehicle’s track 
width with its center of gravity height. NHTSA com-
bines the SSF and dynamic test to assign a roll-
over-resistance score of one to five stars. Five stars 

represents rollover likelihood in a single-vehicle 
crash at 10 percent or less; one star predicts a roll-
over likelihood of 40 percent or more. The SSFs un-
derlying the star ratings vary from about 1.0 to 1.5. 
(The higher that number, the better.) SUVs usually 
measure out at 1.0 to 1.3, and cars normally fall in 
the range of 1.3 to 1.5.

B2.2 EVs are less likely than ICE vehicles — including 
luxury and most popular cars — to roll over due to 
better stability

Rollover likelihood in a single-vehicle 
crash according to NHTSA

#units sold 
in 2016 (th)

Poor granularity of 
NHTSA rollover rating

    

   

  29

 18

  25

   32

       70

          367

          228

   307

             389

14

   169

            378



B. BENEFIT

2016 TESLA MODEL S 90

2017 TESLA MODEL X 90D

2015 CHEVROLET VOLT

2016 BMW 5 SERIES

2016 BMW 3 SERIES

2016 HONDA CIVID

2016 CHEVROLET MALIBU

2016 NISSAN ALTIMA

 2011 TOYOTA CAMRY

2016 NISSAN LEAF

2016 FORD FOCUS

2016 TOYOTA COROLLA

5,7%

 9,5%

 9,5%

10,2%

10,3%

 10,7%

10,9%

11,6%

  11,8%

9,3%

9,3%

 9,3%

EV ICE
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B2.3 Among SUVs, Tesla Model X 
is the safest car ever tested

Overall NHTSA
 rating

Rollover likelihood in a single-vehicle 
crash according to NHTSA

#Units sold
in 2016 (th)

 Tesla Model X is the first SUV ever to get the 
top score in all of the component ratings, in-
cluding rollover risk.

 SUVs have a higher center of gravity and are 
more prone to roll over than a typical family se-
dan. But the EV model has a heavy battery pack 
at the bottom of the car, hence a much lower 
center of gravity than the typical SUV. 

 According to Tesla, NHTSA’s tests found that 
people inside a Model X have a 93% chance of 
walking away from an accident without seri-
ous injury–second highest on record behind the  
Tesla Model S.

Note: Comparison of 10 most sold SUVs in the USA 
in 2016 and Tesla Model X.

 
5* 4*

    18

         330

           212

        191

           357

          352

                249

                                242

       183

      307

        192

B. BENEFIT

TESLA MODEL X 

2016 NISSAN ROGUE

JEEP GRAND CHEROKEE

TOYOTA HIGHLANDER

2016 HONDA CR-V

2016 TOYOTA RAV4

FORD EXPLORER

CHEVROLET EQUINOX

SUBARU OUTBACK

FORD ESCAPE

JEEP WRANGLER

EV ICE

9,3%

                      16,4%

                          16,9%

         16,9%

             17,4%

             17,4%

             17,4%

             17,4%

                 17,5%

                       18,5%

                                   27,9%
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C. EV RISKS?
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C1.1 ICE cars are fundamentally more exposed 
to fatal fire risks than their electric counterparts

Highway vehicle fires

LOCATION

CAUSE

FIRST IGNITED ITEM

  Fires that originated in the engine area were by far the deadliest: 
34% of all deaths.

  Fires that originated in the fuel tank accounted for only 2% of 
all highway vehicle fires but 13% of fatal highway vehicle fires and 
14% of deaths.

 The leading factor contributing to the ignition of highway vehicle 
fires was mechanical failure (44%).

 First ignited items in fatal highway accidents: Flammable liquids 
and gases were the most deadly (63% of deaths).

 Fuel in or from the engine area was the second leading item first 
ignited in all highway vehicle fires (18%) but was, by far, the leading 
item in both fatal fires (36%) and deaths (37%).

C. RISKS?
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C1.2 Even in case of collision, ICE vehicles are 
more likely to catch fire than hybrid vehicles

Methodology & dataset composition Incidence of fire and electric shock

Sources:

 FARS1 to determine the characteristics 
of fatal crashes.

 NASS/CDS2 to explore the factors
associated with injuries.

 NASS/GES3 used for computation 
of exposure in this study.

Cases analyzed:

 Case year 1999–2013.

 Model year 2000+.

 Cars, light trucks and vans only.

 Only AIS2+4 injuries.

Proportion of vehicles in crashes 
involving fire

2,6%

0,0% 0,1% 0,2%

0,6%4,4%

FARS NASS/CDS NASS/GES

 In fatal vehicle crashes extracted from FARS, in-
cidence of fire was found in 2.6% of hybrid vehi-
cles and 4.4% of conventional vehicles.

  Vehicle fire was also very rare in NASS/CDS: 
no hybrid vehicle in the sample experienced 
a vehicle fire.

  Similarly only 0.05% of hybrid vehicles in the 
NASS/GES sample were involved in crashes with 
fire incidences.

  No case of electric shock was found in the 
dataset for either hybrid, electric or convention-
al vehicles.

1. Census of all traffic fatalities in the US.
2. Sample of ~4,000–5,000/year in-depth crash investiga-
tions with exhaustive details on injuries suffered.
3. Database of 60,000 crashes/year sampled from US police 
reported crashes.

4. Abbreviated Injury Scale (AIS) ranks injuries on a scale of 
1-6 based on the threat to the life of the occupant. AIS1 is  
a minor injury and AIS6 is an unsurvivable injury.

C. RISKS?
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APPENDIX
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I. A preventive approach to safety 
assessment: NHTSA

The National Highway Traffic Safety Administra-
tion (NHTSA) has developed a 1-to-5 star rating 
system based on a theoretical Vehicle Safety Score 
(VSS) provided to most new models released on 
the U.S. market:

 The Vehicle Safety Score is a weighted average 
of the performances in three crash tests: front 
crash, side crash, and roll over test*.

 The final VSS represents the risk of injury to oc-
cupants of the vehicle relative to a  baseline risk 
of injury set at 15%. For example, a VSS of 1.23 for 
a vehicle implies that the occupants in that vehi-
cle are 23% more likely to sustain serious injury 
than a vehicle representing the baseline risk.

 The Vehicle Safety Score is communicated to 
the car maker only. Only the associated star rat-
ing is made public.

NHTSA star ratings, associated VSS, and overall 
probability of serious injury in case of crash:

 VSS<0,67 0.67≤VSS<1.00  1.00≤VSS<1.33  1.33≤vss<2.67  VSS≥2.67 

 P<0.100 0.100≤P<0.150  0.150≤P<0.200  0.200≤P<0.400  P≥0.400

VSS VALUES

PROBABILITY

              

*More details on the methodology in appendices

APPENDIX
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II. NHTSA crash tests: Tesla Model S is the best 
rated car on the U.S. market

In 2013, Tesla Model S earned the lowest VSS 
ever recorded by NHTSA within the New Car As-
sessment Program (launched in 2011)*, and pub-
lished the graph provided by the organization in 
a press release (see below).

  With a 0.43 VSS, Tesla calculated that the un-
derlying risk of serious injury in a crash would be 
7% (0.43*15% = 6.45% < 7%)*.

 The graph shows there is at least 30% less chanc-
es to get severely injured in any of the 5* cars (less 

than 10% chances) than in the lowest 4* cars 
(15%). Discrepancies are even more striking when 
compared within the same category: Tesla Model 
S is 30% safer than a 5* vehicle with a 10% chance 
of getting injured and more than 50% that the low-
est performing 4* cars.

Current rating system does not provide a suffi-
ciently granular view of car safety: 88% of the 
new cars sold were rated 4* or 5*

* More details on the NHTSA New Car Assessment Program 
and its methodology in appendixes
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III. First clues in real-world conditions: insurance 
claims records

The Highway Loss Data Institute (HLDI) pub-
lishes insurance losses statistics by car maker 
and model. It is part of the Insurance Institute 
for Highway Safety (IIHS)*:

 The organization partners with insurances and 
covers about 80% of the market for private pas-
senger vehicle insurance.

 The statistics are grouped by class and size 
of vehicles.

 All results are presented in relative terms under 
six insurance coverages: 

– Collision: Insures against physical damage to 
the vehicle if the driver is at fault
– Property damage liability: Insures against phys-
ical damage that the driver causes to other peo-
ple’s vehicles and property
– Comprehensive: Insures against theft or non 
-crash-related damage

– Personal injury protection: Covers injuries to 
driver and the passengers, regardless of fault
– Medical payment: Covers injuries to the driver 
and the passengers if the driver is at fault
– Bodily injury: Pays for injuries that the driver 
causes to occupants of another vehicle.

 Personal injury protection and medical pay-
ment categories account for the frequency of all 
claims for injury to the occupants of the car*.

The HLDI data allows to compare the safety of 
equivalent models based on historical values

 IIHS also performs crash tests on most main-
stream cars. As opposed to NHTSA, the details of 
all the tests are made available to the public by 
the organization. However, except Nissan LEAF, 
no electric vehicles has been rated so far.

APPENDIX

*See appendix for further details on car accident insurance 
systems and IIHS
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IV. Tesla has the lowest insurance claim frequency 
for personal injury in its category

 Results for collision, property damage liabili-
ty and comprehensive represent overall losses, 
which reflect both the frequency of claims and 
the average loss payment per claim. Results for 
injury coverages represent claim frequency only.

 In the Table below, 100 represents the av-
erage for all vehicles under a given coverage 
type. For example, a result of 122 is 22 percent 

worse than average, and 96 is 4 percent better 
than average.

 Collision figures are higher for Tesla. However 
this figure takes into account both the number 
of claims and insurance financial losses, which 
could mean that Tesla are not involved in more 
accidents than peer cars, but that repairs are 
more expensive.

The 10 best rated large luxury cars in the personal injury category:

VEHICLE COLLISION
PROPERTY 
DAMAGE

COMPRE-
HENSIVE

PERSONAL 
INJURY

MEDICAL 
PAYMENT

BODILY 
INJURY

TESLA MODEL S 
4DR ELECTRIC 2WD

VOLVO XC70 STATION 
WAGON 4WD

324 116 208 39 46 104

APPENDIX

AUDI A7  4DR 4WD

AUDI A6  4DR 4WD

MERCEDES 
CLS CLASS 4DR 2WD

CADILLAC CTS 
4DR 2WD

CADILLAC CTS 
4DR 4WD

LARGE LUXURY CAR 
– AVERAGE

DATA POINTS
AVAILABLE 

(# OF CARS RATED)

MERCEDES E 
CLASS CONVERTIBLE

BMW 5 SERIES
4DR 2WD

MERCEDES
E CLASS 2DR 2WD

45 –

–

–

–

–

–

–

–

–

–

79 70 94

207

227

20876

70

50

53

62

68

79

96 87

8268

73

55 59

49 76

153

166

149

175

171

194

193

155

104

97

92

87

86

144

123

127

72

75

118

98

221

73

75

74 78

53 35 44 11 1021
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V. Comparative analysis: 2016 best selling 
electric cars

COMPANY/MODEL # VEHICLES SOLD

TESLA MODEL S

TESLA MODEL X 

NISSAN LEAF 

BMW I3 

VOLKSWAGEN E-GOLF 

CHEVY SPARK EV 

KIA SOUL EV 

FORD FOCUS ELECTRIC 

29,156

17,500 

14,006

 7,625

3,937

3,035

1,728

901

26,566 

208 

17,269 

11,024 

4,232 

2,629 

1,015 

1,582

2016 2015

TOTAL 2016 TOP 8
EV SOLD IN THE U.S.

PASSENGER VEHICLE SALES, 2016, U.S. 1

Total: 
17.5 milion

Plug-In Electric 
vehicles = 0.45%

 EVs still represent a very small segment of the 
passenger car market, when compared with 17.5 
million cars sold in 2016. The 8 best-selling mod-
els in 2016 in the U.S. sold more than 3.5 million 
vehicles1.

 The segment is dominated by Tesla, which is the 
only model to show pure electric car design (flat 
battery pack below the car floor, large crumple 
zone due to removing most engine pieces from 
the front of the car).

 The other models are compact cars that do not 
show the same features:

– For economic reasons: battery pack have been 
expensive, thus small city cars have been de-
signed around small batteries.
– Because of a lack of imagination: car makers 
built their electric models on similar frame as 
their combustion engine cars.

77,888 64,525

APPENDIX

1. Wall Street Journal Market Data Center; motor intelligence
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VI. Tesla Model S and Tesla Model X

TESLA MODEL S

Safety Ratings

U.S. NHTSA

European NCAP

Price Range

Max Range – Battery only

Vehicles sold – 2016

Sedan – all electric

     (2015) 

     (2014)

$75,000–$151,000

208 to 315 miles 

29,156

APPENDIX
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VII. Nissan LEAF

The LEAF has been the best sell-
ing plug-in electric vehicle so 
far. Except BMW i3, all following 
models have similar designs1:

– The car does not have a front 
trunk because the space nor-
mally taken up there by the 
internal combustion engine is 
now instead taken up by the in-
verter, the electric motor/gen-
erator, the single-speed gear 
box and its transaxle, the ra-
diator for the A/C, and the 12V 
battery (used to power acces-
sories).

–  The battery was designed to 
fit an existing gasoline drive-
train, as opposed to Tesla  
which were designed to be fully 
electric from day one.

APPENDIX

NISSAN LEAF

Safety Ratings

U.S. NHTSA

European NCAP

Price Range

Max Range – Battery only

Vehicles sold – 2016

Compact – all electric

    (2016) 

     (2014)

$30,000–$36,000

107 miles 

14,006

1. Quora Forum: www.quora.com/Why-isnt-there-a-front-
trunk-on-the-Nissan-Leaf

http://www.quora.com/Why-isnt-there-a-front-trunk-on-the-Nissan-Leaf
http://www.quora.com/Why-isnt-there-a-front-trunk-on-the-Nissan-Leaf
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VIII. BMW i3 – All Electric

BMW i3 is designed from scratch 
to be an EV, and shows similar 
structure as Teslas. Neverthe-
less, it remains a compact car.

APPENDIX

BMW I3

Safety Ratings

U.S. NHTSA

European NCAP

Price Range

Max Range – Battery only

Vehicles sold – 2016

Compact – all electric

–  

    (2013)

$43,000–$52,000

114 miles 

7,625
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IX. Volkswagen e-golf

APPENDIX

VOLKSWAGEN E-GOLF

Safety Ratings

U.S. NHTSA

European NCAP

Price Range

Max Range – Battery only

Vehicles sold – 2016

Compact – all electric

–  

–

$30,000–$39,000

125 miles (2017)

3.937
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X. 2016 Chevy Spark

APPENDIX

2016 CHEVY SPARK

Safety Ratings

U.S. NHTSA

European NCAP

Price Range

Max Range – Battery only

Vehicles sold – 2016

Compact – all electric

–  

–

From $25,000

82 miles

3.035



/  The EV Safety Advantage

29

XI. Kia Soul EV

APPENDIX

KIA SOUL EV

Safety Ratings

U.S. NHTSA

European NCAP

Price Range

Max Range – Battery only

Vehicles sold – 2016

Compact – all electric

–  

    (2014)

$34,000–$38,000

90 miles

1.728
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XII. Ford Focus Electric

APPENDIX

FORD FOCUS ELECTRIC

Safety Ratings

U.S. NHTSA

European NCAP

Price Range

Max Range – Battery only

Vehicles sold – 2016

Compact – all electric

–  

–  

$29,000–$31,000

100 miles

901
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XIII. NHTSA rating system

History:

 NHTSA is an organization established in 1970 
dependent on the Department of Transportation, 
whose mission is to improve road safety.

 In 2008, NHTSA adopted the New Car Assess-
ment Program, which has been implemented on 
most new vehicles released since 2011.

New Car Assessment Program rating 
methodology:

 Definition: NHTSA Vehicle Safety Score (VSS) is 
a weighted average of the Relative Risk Scores 
(RSS) in three tests: front crash, side crash (80% 
moving barrier / 20% pole test), and roll over test.

 Vehicle Safety Score Formula: VSS = (5/12) × RRS(-
front) + (4/ 12) × RRS(side) + (3/12) × RRS(roll), the 
weights accounting for the proportion of injuries 
associated with the crash mode.

Tests details:

TEST DESCRIPTION
DUMMIES

ALL SECURED WITH SEAT BELTS

Front Crash

Side Crash

Moving
Deformable

Barrier (MDB)

Pole

Rollover

– 35 mph frontal crash into a 
fixed barrier

– Relative to models from the 
same weight class (+/- 250lbs)

–  Avg adult-male as driver

– Small adult-female as front psger

–  Avg adult-male as driver

– Small adult-female as rear psger

–  Small adult-female as driver

n/a

– A 3,015 lbs moving barriers 
crashes at 38.5 mph into a stand-

ing vehicle

– Vehicle, angled at 75 deg, is 
pulled sideways at 20 mph into a 
25cm diameter pole at the driv-

er’s seating location

–  Static Stability Factor: lab-
oratory measurements - Real 

world maneuvers

APPENDIX

* More details on the methodology in appendixes
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XIV. IIHS: Data on insurance losses by 
make and model

About the insurance losses statistics that 
are presented:

  About 80% of the auto insurance market is cov-
ered. The results are adjusted to reduce possible 
distortions from other non-vehicle factors — op-
erator age, calendar year, density, gender, mari-
tal status, model year, risk (standard or nonstan-
dard) and state. Collision and comprehensive 
also are adjusted for deductible amount.

 Results for collision, property damage liabili-
ty and comprehensive represent overall losses, 
which reflect both the frequency of claims and 
the average loss payment per claim. Results for 
injury coverages represent claim frequency only. 
Included claims date from the first sales of a 
vehicle through the beginning of the calendar 
year that follows the last year in the model year 
spread. For example, data for 2011-2013 models 
include losses through early 2014.

Auto insurance basics:

Insurance coverage for crash injuries depends on 
the insurance system in the state in which the in-
surance is purchased:

 In states with no-fault insurance systems, 
crash injury costs are paid under the injured 
person’s first-party personal injury protection 
coverage (regardless of who is at fault), up to 

specified limits that may be monetary or based 
on injury severity. Costs exceeding the limits 
may be paid under an at-fault driver’s bodily in-
jury liability coverage. 

 In states with traditional tort insurance sys-
tems, who pays for crash-related injuries de-
pends on who is at fault. If you are at fault, your 
medical payment insurance covers your injuries, 
while bodily injury liability pays for injuries to 
other people. If you aren’t at fault, the at-fault 
driver’s bodily Injury insurance covers you.

About the safety ratings:

 IIHS relies on donations to rate new vehicles. 
Thus, for budget reasons, only mainstream cars 
are being tested. 

 IIHS proceeds to two different ratings: crash-
worthiness and crash avoidance & mitigation, 
providing annually a list of the cars having 
achieved good ratings in all categories (Top Safe-
ty Pick and Top Safety Pick +). The details of all 
the tests are made available to the public by the 
organization.

 Crash worthiness tests: moderate overlap 
front, small overlap front, side, roof strength 
and head restraints.

APPENDIX
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XV. Tesla Model S insurance claims compared 
with other large luxury vehicles’ brands

APPENDIX

CAR MAKER COLLISION
PROPERTY 
DAMAGE

COMPRE-
HENSIVE

PERSONAL 
INJURY

MEDICAL 
PAYMENT

BODILY 
INJURY

329 116 208 39 46 104

82

–

96

99

–

–

–

–

–

–

74

–

–

–

–

–

129 63 179

231

141

24375

94

52

76

74

85

79

96

100

98

82 79

52 68

232

154

136

117

154

229

185

294

74

71

91

110

208

179

308

171

81

84

84

89

70

219

240

175

94

86

76

45

91 78

TESLA MODEL S

ACURA

AUDI

BMW

CADILLAC

INFINITY

JAGURAR

LEXUS

MASERATI

MERCEDES

HYUNDAI

VOLVO
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INCLUDED 
MODELS

ACURA

AUDI

BMW

CADILLAC

HYUNDAI

INFINITY

JAGUAR

LEXUS

MASERATI

MERCEDES

TESLA

VOLVO

 

APPENDIX

ACURA RLX 4DR

AUDI A6 4DR (2WD & 4WD); AUDI A7 4DR 4WD; AUDI RS7 4DR 4WD; 
AUDI S6 4DR 4WD; AUDI S7 4DR 4WD

BMW 328 XI GT 4D 4WD; BMW 335 XI GT 4D 4WD; BMW 5 SERIES 4DR 
(2WD, 4WD, AND HYBRID); BMW 6 SERIES; BMW M5 4DR; BMW M6
 
CADILLAC CTS 4DR (2WD & 4WD); CADILLAC CTS-V 2DR

HYUNDAI GENESIS 4DR

INFINITI Q70/M SERIES (2WD & 4WD)

JAGUAR XF 4DR (2WD & 4WD); JAGUAR XJ 4DR (2WD & 4WD); 
JAGUAR XJ 4DR LWB (2WD & 4WD)

LEXUS GS 350 4DR (2WD & 4WD); LEXUS GS 450H HYBRID 4DR

MASERATI GHIBLI 4DR (2WD & 4WD)

MERCEDES CLS CLASS 4DR (2WD & 4WD), MERCEDES E CLASS

TESLA MODEL S 4DR ELECTRIC (2WD & 4WD)

VOLVO S80 4DR (2WD & 4WD); VOLVO XC70 STATION WAGON (2WD & 4WD)
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XVI. Crash Tests & General Statistics

TYPE PRICE RANGE U.S. 
Excl. incentives

PERFORMANCES
Miles per gallon

NHTSA
2015 rating

NCAP
Latest rating

FORD F-SERIES

CHEVROLET SILVERADO

RAM PICKUP

TOYOTA CAMRY

TOYOTA COROLLA

HONDA ACCORD

HONDA CR-V

HONDA CIVIC

NISSAN ALTIMA

TOYOTA RAV4

PICK-UP

PICK-UP

PICK-UP

SEDAN

COMPAKT

SEDAN

SUV

SEDAN

SEDAN

SUV

25K – 60K

27K – 55K

27K – 57K

24K – 35K

18K – 24K

22K – 35K

24K – 35K

19K – 28K

23K – 34K

25K – 34K

19 CITY / 26 HGWY

18 CITY / 24 HGWY

21 CITY / 29 HGWY

25 CITY / 35 HGWY

30 CITY / 42 HGWY

27 CITY / 36 HGWY

27 CITY / 34 HGWY

31 CITY / 41 HGWY

27 CITY / 38 HGWY

24 CITY / 31 HGWY

    

    

   

    

    

    

   

    

    

   

–

–

–

–

    

–

    

    

–

    

(2013)

(2013)

(2013)

(2012)

APPENDIX

 MODEL

SAFETY SCORES

Electric Cars

TESLA MODEL S

TESLA MODEL X

NISSAN LEAF

BMW I3

VOLKSWAGEN E-GOLF

CHEVY SPARK EV

KIA SOUL EV

FORD FOCUS ELECTRIC

    

–

    

–

–

–

–

–

    

–

      

   

–

–

   

–

208 TO 315 MILES

200 TO 289 MILES

107MILES

114 MILES

125 MILES

82MILES

90MILES

100MILES

75K – 151K

84K – 117K

30K – 36K

43K – 52K

30K – 39K

FROM 25K

34K – 38K

29K – 31K

SEDAN

SUV

COMPACT

COMPACT

COMPACT

COMPACT

COMPACT

COMPACT

(2015)

(2012)

(2013)

(2014)

(2014)

(2016)

TYPE PRICE RANGE U.S. 
Excl. incentives

PERFORMANCES
Range - battery only

NHTSA
2015 rating

NCAP
Latest rating

 MODEL

–all electric

–all electric

–all electric

–all electric

–all electric

–all electric

–all electric

–all electric

 (all electric)  (2017)

 (2017)

AVERAGE NEW 
CAR IN THE U.S.

33.7K 25.3 4.3 STARS N/A

SAFETY SCORES
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Sources

PAGE SOURCES

NHTSA, IIHS, Euro NCAP, ANCAP, Japanese NCAP05.

Crashworthiness testing of electric and hybrid vehicles - IIHS and ANCAP07.

Crashworthiness testing of electric and hybrid vehicles - IIHS and ANCAP
https://www-esv.nhtsa.dot.gov/Proceedings/24/files/24ESV-000318.PDF

06.

IIHS, Insurance loss by make and model08. – 09.

NHTSA, ANCAP, Euro NCAP, goodcarbadcar.net

NHTSA, goodcarbadcar.net; https://www.consumerreports.org/cro/2012/02/rollover-101/in-
dex.htm Scores. NHTSA combines SSF and dynamic test to assign 10 rollover-resis-
tance score of one to five stars. 5 stars represents rollover likelihood in a single-vehi-
cle crash at 10% or less; 1 star predicts rollover likelihood of 40% or more. The SSFs 
underlying the star ratings vary from about 1.0 to 1.5. (The higher that number, the 
better.) SUVs usually measure out at 1.0 to 1.3, and cars normally fall in the range of 
1.3 to 1.5.

NHTSA ratings, goodcarbadcar.net, CNN, Tesla company website;
http://money.cnn.com/2017/06/13/technology/tesla-model-x-safety-rating/index.html  
https://www.tesla.com/blog/tesla-model-x-5-star-safety-rating
https://www.carfax.com/blog/understanding-safety-ratings/

Highway Vehicle Fires (2008-2010) – Topical Fire Report Series January 2013, Early 
data suggests collision-caused fires are more frequent in the Tesla Model S than 
conventional cars – MIT Technology Review Nov 2013 
https://www.usfa.fema.gov/downloads/pdf/statistics/v13i11.pdf 
https://www.technologyreview.com/s/521916/update-early-data-suggests-collision-caused-
fires-are-more-frequent-in-the-tesla-model-s/

An analysis of hybrid and electric vehicle crashes in the US – Virginia Tech and Hyun-
dai Motor Group, Fatal Analysis Reporting System (FARS), the National Automotive 
Sampling System/ Crashworthiness Data System (NASS/CDS), National Automotive 
Sampling System/ General Estimates System (NASS/GES) 
https://www-esv.nhtsa.dot.gov/Proceedings/24/isv7/main.htm

New Car Assessment Program, NHTSA 2008 NHTSA internal contact: Rebecca, +1 
202 366 6976

Tesla press release, 2013: www.tesla.com/blog/tesla-model-s-achieves-best-safety-rating-
any-car-ever-tested?redirect=no New Car Assessment Program, NHTSA 2008
NHTSA internal contact: Rebecca, +1 202 366 6976

New Car Assessment Program, NHTSA 2008

11. – 12.

13.

03.

14.

16.

17.

19.

20.

21.

IIHS, NHTSA http://www.iihs.org/iihs/sr/statusreport/article/52/5/4

https://www-esv.nhtsa.dot.gov/Proceedings/24/files/24ESV-000318.PDF
http://goodcarbadcar.net
http://goodcarbadcar.net
https://www.consumerreports.org/cro/2012/02/rollover-101/index.htm
https://www.consumerreports.org/cro/2012/02/rollover-101/index.htm
http://goodcarbadcar.net
http://money.cnn.com/2017/06/13/technology/tesla-model-x-safety-rating/index.html
https://www.tesla.com/blog/tesla-model-x-5-star-safety-rating 
https://www.carfax.com/blog/understanding-safety-ratings/
https://www.usfa.fema.gov/downloads/pdf/statistics/v13i11.pdf  
https://www.technologyreview.com/s/521916/update-early-data-suggests-collision-caused-fires-are-more-frequent-in-the-tesla-model-s/
https://www.technologyreview.com/s/521916/update-early-data-suggests-collision-caused-fires-are-more-frequent-in-the-tesla-model-s/
https://www-esv.nhtsa.dot.gov/Proceedings/24/isv7/main.htm
http://www.tesla.com/blog/tesla-model-s-achieves-best-safety-rating-any-car-ever-tested?redirect=no
http://www.tesla.com/blog/tesla-model-s-achieves-best-safety-rating-any-car-ever-tested?redirect=no
http://www.iihs.org/iihs/sr/statusreport/article/52/5/4
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Sources

PAGE SOURCE

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33. – 34.

IIHS, Insurance loss by make and model: 
http://www.iihs.org/iihs/topics/insurance-loss-information

Table: EVObsession.com ; Sales figures for Tesla are informed estimates, Fiat and Hyun-
dai EV sales are excluded, as no decent way to estimate their EV sales was available

Table: U.S. NHTSA ratings, European NCAP ratings, caranddriver.com, Wall Street 
Journal Market Data Center, Pictures: Tesla.com

Table: U.S. NHTSA ratings, European NCAP ratings, caranddriver.com, Wall Street 
Journal Market Data Center Pictures: nissanusa.com

Table: U.S. NHTSA ratings, European NCAP ratings, caranddriver.com, Wall Street 
Journal Market Data Center Pictures: BMW.com, greenmotor.co.uk

Table: U.S. NHTSA ratings, European NCAP ratings, caranddriver.com, Wall Street 
Journal Market Data Center Pictures: vw.com, greenmotor.co.uk

Table: U.S. NHTSA ratings, European NCAP ratings, caranddriver.com, Wall Street 
Journal Market Data Center Pictures: avchevy.com, fleetsandfuels.com

Table: U.S. NHTSA ratings, European NCAP ratings, caranddriver.com, Wall Street 
Journal Market Data Center Pictures: kia.com, caranddriver.com

Table: U.S. NHTSA ratings, European NCAP ratings, caranddriver.com, Wall Street Journal 
Market Data Center Pictures: carscoops.com, usnews.rankingsandreviews.com

New Car Assessment Program, NHTSA 2008 NHTSA internal contact: Rebecca, +1 
202 366 6976

 IIHS, http://www.iihs.org/iihs/topics/insurance-loss-information IIHS, 
http://www.iihs.org/iihs/topics/auto-insurance-basics IIHS, http://www.iihs.org/iihs/ratings

IIHS, Insurance loss by make and model: http://www.iihs.org/iihs/topics/insur-
ance-loss-information

http://www.iihs.org/iihs/topics/insurance-loss-information
http://EVObsession.com
http://caranddriver.com
http://Tesla.com
http://caranddriver.com
http://nissanusa.com
http://caranddriver.com
http://greenmotor.co.uk
http://caranddriver.com
http://vw.com
http://greenmotor.co.uk
http://caranddriver.com
http://avchevy.com
http://fleetsandfuels.com
http://caranddriver.com
http://kia.com
http://caranddriver.com
http://caranddriver.com
http://carscoops.com
http://usnews.rankingsandreviews.com
http://www.iihs.org/iihs/topics/insurance-loss-information IIHS
http://www.iihs.org/iihs/topics/auto-insurance-basics IIHS, http://www.iihs.org/iihs/ratings
http://www.iihs.org/iihs/topics/insurance-loss-information
http://www.iihs.org/iihs/topics/insurance-loss-information

