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IN THE SUPREME COURT OF THE STATE OF MISSISSIPPI 

No. 2015-TS-01886 

HYUNDAI MOTOR COMPANY, ET AL. 
 
V. 
 
OLA MAE APPLEWHITE, ET AL. 

APPELLANTS 
 
 
 

APPELLEES 

 
ON APPEAL FROM THE CIRCUIT COURT OF 

COAHOMA COUNTY, MISSISSIPPI 
______________________________________________________________________________ 

 
MOTION OF THE ASSOCIATION OF GLOBAL AUTOMAKERS, INC., 

THE ALLIANCE OF AUTOMOBILE MANUFACTURERS, THE 
MISSISSIPPI ECONOMIC COUNCIL, MOTOR & EQUIPMENT 
MANUFACTURERS ASSOCIATION, AND THE CHAMBER OF 

COMMERCE OF THE UNITED STATES OF AMERICA FOR LEAVE TO 
FILE AMICUS CURIAE IN SUPPORT OF APPELLANTS 

______________________________________________________________________________ 

COME NOW the Association of Global Automakers, Inc., The Alliance of Automobile 

Manufacturers, the Mississippi Economic Council, Motor & Equipment Manufacturers 

Association, and the Chamber of Commerce of the United States of America (together, the 

“Amici”), pursuant to Miss. R. App. P. 29, and file this Motion for Leave to File the Amicus 

Curiae Brief attached as Exhibit “1” hereto,1 in the above-styled matter before the Court, and in 

support thereof would state: 

Amicus Curiae Standard  

1. The Mississippi Supreme Court “generally allows interested persons or 

organizations the right to appear in matters of public interest.”  Taylor v. Roberts, 475 So. 2d 

150, 151 (Miss. 1985).  Under Miss. R. App. P. 29(a), interested persons or organizations may 

file an amicus curiae brief which sets forth one of the following: “(1) amicus has an interest in 

                                                           
1 For brevity, the reasons the Amici satisfy the requirements of Miss. R. App. P. 29(a) are set forth herein 
in lieu of filing a separate brief pursuant to Miss. R. App. P. 29(b).   
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some other case involving a similar question; or (2) counsel for a party is inadequate or the brief 

insufficient; or (3) there are matters of fact or law that may otherwise escape the court’s 

attention; or (4) the amicus has substantial legitimate interests that will likely be affected by the 

outcome of the case and which will not be adequately protected by those already parties to the 

case.”  Id.  “The trend under modern practice regarding amicus curiae participation has been to 

liberally allow participation to help the court’s general understanding and insight central to the 

court’s decision and possible implication of its rulings.”  Roberts, 475 So. 2d at 151. 

Interest of Amici   

2. Amici are trade organizations which together represent the manufacturer or 

distributor of almost every automobile sold not only in Mississippi, but in the United States, as 

well as the manufacturers of original components and systems for use in passenger cars and 

heavy trucks.  The Association of Global Automakers represents international motor vehicle 

manufacturers, original equipment suppliers, and other automotive-related trade associations. 

Global Automakers works with industry leaders, legislators, regulators, and other stakeholders in 

the United States to create public policies that improve motor vehicle safety, encourage 

technological innovation and protect our planet. Its members account for nearly 50% of all 

passenger vehicles sold in Mississippi, and have invested more than $4 billion in the Mississippi 

automotive industry, resulting in nearly 8,000 jobs across the State.2      

3. The Alliance of Automobile Manufacturers is a nonprofit organization whose 

mission is to improve motor vehicle safety and environmental concerns through the development 

of global standards and the establishment of market-based, cost-effective solutions to emerging 

                                                           
2 Members of Global Automakers include: American Honda Motor Co., Inc.; Aston Martin Lagonda of North 
America, Inc.; Ferrari North America, Inc.; Hyundai Motor America; Isuzu Motors America, Inc.; Kia Motors 
America, Inc.; McLaren Automotive, Ltd.; Maserati North America, Inc.; Nissan North America, Inc.; Subaru of 
America, Inc.; Suzuki Motor of America, Inc.;  and Toyota Motor North America, Inc. 
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challenges associated with the manufacture of new automobiles.  Its members account for more 

than 2 million of the registered vehicles in Mississippi and directly employ more than 2,000 

individuals across the State.3   

4. The Mississippi Economic Council (“MEC”) has been “the voice of Mississippi 

business” since its inception in 1949.  With more than 10,000 members from nearly 1,000 

member companies and organizations with business locations across Mississippi, including 

numerous businesses involved in the automotive industry, the MEC provides leadership, 

resources, research and advocacy to a broad range of business and legal issues important to its 

constituents.  The MEC thus plays a key role in developing and implementing sound and 

efficient economic and business policies — all of which are aimed at making Mississippi an 

attractive climate for recruiting, expanding and growing businesses within the State. 

5. The Motor & Equipment Manufacturers Association (“MEMA”) represents 

vehicle suppliers that manufacture and remanufacture components and systems for use in 

passenger cars and heavy trucks providing original equipment (“OE”) to new vehicles as well as 

aftermarket parts to service, maintain and repair over 256 million vehicles on the road today.  Its 

supplier members are the largest employers of manufacturing jobs in the U.S., directly 

employing more than 734,000 Americans with a total employment impact of 3.6 million jobs. 

6. The Chamber of Commerce of the United States (the “Chamber”) is the world’s 

largest business federation.  The Chamber represents approximately 300,000 direct members and 

indirectly represents the interests of more than 3 million companies and professional 

organizations of every size, in every industry, including numerous businesses involved in the 

automotive industry, from every region of the country and across Mississippi.   
                                                           
3 Members of the Alliance include: BMW of North America, LLC; FCA US LLC; Ford Motor Company; General 
Motors Company; Jaguar Land Rover; Mazda North American Operations; Mercedes-Benz USA; Mitsubishi Motor 
Sales of North America, Inc.; Porsche Cars North America, Inc.; Toyota Motor North America, Inc.; Volkswagen 
Group of America, Inc.; and Volvo Cars North America, LLC.   
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7. Members of the Amici are frequent targets of complex product liability lawsuits.  

By their very nature, these lawsuits turn on expert testimony.  The members thus both present 

and defend against a wide range of expert opinions, including those on biomechanics, 

engineering, and accident reconstruction (as in this case).  Too often our trial courts are 

admitting unreliable expert testimony, reasoning that jurors can simply muddle through the 

testimony with the aid of competing expert evidence and cross-examination.  Such unreliable 

expert “evidence” often leads to substantial verdicts and coercive settlements against members of 

the Amici.  The Amici therefore have a significant interest in the application of the gatekeeping 

role that Mississippi trial courts play to ensure that cases involving complex subjects are decided 

according to reliable expert testimony, as defined by the United States Supreme Court’s holding 

in Daubert v. Merrell Dow Pharma., Inc., 509 U.S. 579 (1993), which the Mississippi Supreme 

Court adopted in Miss. Transp. Comm’n v. McLemore, 863 So. 2d 31, 38-39 (Miss. 2003). 

8. Because automakers and suppliers nationwide must comply with federally-

imposed motor vehicle safety standards, the Amici have a particular interest in this product 

liability case.  Here, the subject vehicle (a 1993 Hyundai Excel) undisputedly complied with and 

exceeded all federal safety standards and testing — admissible evidence demonstrating that the 

vehicle was not “defective.”  This evidence was substantiated in full by actual live crash-testing 

performed on the 1993 Hyundai Excel.  Should plaintiffs seek to demonstrate otherwise through 

the proffer of expert testimony, such testimony must, in accordance with this Court’s precedent 

(McLemore, et al.) and as a matter of fundamental fairness to litigants, be limited to that which is 

scientifically-sound, unbiased and reliable.  This function of trial courts to properly monitor the 

admission of expert testimony is made all the more imperative given that juries are easily 

persuaded (or deceived) by so-called experts in emotionally-charged, complex product liability 

cases such as this.  See David A. Owen, A Decade of Daubert, 80 Denver Univ. L.R. 345 (2003), 
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at 346-51 (explaining how in product liability cases, expert testimony has the particular power to 

mislead juries and thus trial courts must carefully monitor its admission).   

9.  The interplay between vehicle safety standards and expert testimony, and a 

discussion of its potential implications on automakers, are not issues primarily briefed by the 

parties before the Court.  The Amici thus submit this brief to assist the Court in more adequately 

understanding and resolving these issues and consequences of the trial court’s evidentiary 

rulings.  Accordingly, the Amici respectfully request that this Court grant their Motion for Leave 

to File the Amicus Curiae Brief attached as Exhibit “1” hereto.   

Respectfully submitted, this 19th day of September, 2016. 
 

THE ASSOCIATION OF GLOBAL AUTOMAKERS, INC., THE 
ALLIANCE OF AUTOMOBILE MANUFACTURERS, THE 
MISSISSIPPI ECONOMIC COUNSEL, MOTOR & EQUIPMENT 
MANUFACTURERS ASSOCIATION, AND THE CHAMBER OF 
COMMERCE OF THE UNITED STATES OF AMERICA.   

 
By: BALCH & BINGHAM LLP 

 
 By: /s/ R. Mark Alexander, Jr.  
 Of Counsel 
 

R. Mark Alexander, Jr. (MSB #100748) 
Bryan C. Sawyers (MSB #104177) 
BALCH & BINGHAM LLP 
1310 25th Avenue 
P. O. Box 130 
Gulfport, MS 39502 
Telephone:  (228) 864-9900 
Facsimile:  (228) 864-8221 
malexander@balch.com 
 

  

 
  



6 
 

CERTIFICATE OF SERVICE 

I hereby certify that on this day I electronically filed the above and foregoing pleading or 

other paper with the Clerk of Court using the MEC system which sent notification of such filing 

to the following: 

Ralph Chapman, Esq.  
Sara Russo, Esq.  
Chapman, Lewis & Swan 
Post Office Box 428 
Clarksdale, Mississippi 38614 
ralph@chapman-lewis-swan.com 
sara@chapman-lewis-swan.com  
Attorneys for Plaintiff/Appellee 

William O. Luckett, Esq. 
Luckett Tyner Law Firm, P.A. 
Post Office Drawer 1000 
143 Yazoo Avenue 
Clarksdale, Mississippi 38614 
wol@lucketttyner.com  
 
J. Collins Wohner, Jr. 
Watkins & Eager PLLC 
Post Office Box 650 
Jackson, Mississippi  39205 
cwohner@watkinseager.com  
Attorneys for Defendants/Appellants 
 

and that I have caused a true and correct copy of the foregoing to be delivered to the following 

by United States Mail, first-class postage prepaid: 

Honorable Albert B. Smith, III 
Circuit Court Judge 
Coahoma County Circuit Court 
Post Office Drawer 478 
Cleveland, Mississippi 38732 

 
This the 19th day of September, 2016. 

   
 
  /s/ R. Mark Alexander, Jr.  

Of Counsel 



IN THE SUPREME COURT OF THE STATE OF MISSISSIPPI 

No. 2015-TS-01886 

HYUNDAI MOTOR COMPANY, ET AL. 

V. 

OLA MAE APPLEWHITE, ET AL. 

APPELLANTS 

APPELLEES 

ON APPEAL FROM THE CIRCUIT COURT OF 
COAHOMA COUNTY, MISSISSIPPI 

______________________________________________________________________________ 

AMICUS CURIAE BRIEF OF THE ASSOCIATION OF GLOBAL 
AUTOMAKERS, INC., THE ALLIANCE OF AUTOMOBILE 

MANUFACTURERS, THE MISSISSIPPI ECONOMIC COUNCIL, MOTOR & 
EQUIPMENT MANUFACTURERS, AND THE CHAMBER OF COMMERCE 
OF THE UNITED STATES OF AMERICA, IN SUPPORT OF APPELLANTS  

______________________________________________________________________________ 

By and through its counsel of record: 

R. Mark Alexander, Jr. (MB No. 100748) 
Bryan C. Sawyers (MSB No. 104177) 
BALCH & BINGHAM LLP 
1310 Twenty Fifth Avenue 
Gulfport, MS 39501 
Telephone: (228) 864-9900 
Facsimile: (228) 864-8221 
malexander@balch.com 

AMICI CURIAE DO NOT REQUEST ORAL ARGUMENT

Exhibit "1" Amicus Curiae Brief
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SUMMARY OF AMICUS CURIAE BRIEF 

The influence of expert witnesses (real and so-called) on lay jurors’ reasoning and 

conclusions is well-established.  Because jurors are often “awestruck” by testifying experts, the 

Mississippi Supreme Court, following the lead of the U.S. Supreme Court, has wisely required 

trial judges to vigorously police the boundaries of reliable expert testimony, lest jurors and their 

verdicts are tainted by biased, speculative, or untrustworthy opinions.  In particular, product 

liability cases frequently present critical yet complex technical questions on which experts are 

called to answer for lay jurors—such as the engineering and accident reconstruction questions in 

this case.  Trial courts must therefore assiduously perform their role as “gatekeepers” in 

admitting only impartial, sound, and reliable expert testimony.   

The trial court below failed—twice—to adequately perform its gatekeeping function 

under Daubert and its Mississippi progeny.  As a result, Plaintiffs’ entire theory of product 

liability was allowed to go to the jury supported by (1) an alleged design expert, James Mundo, 

whose methods were recently rejected by a unanimous Virginia Supreme Court based on the 

very same failures that he exhibited here; and (2) a purported accident reconstructionist, Micky 

Gilbert, whose reverse-engineered opinion—carefully crafted to meet Plaintiffs’ desired 

conclusion—was worse than “junk science” because the manner in which it was produced is 

fundamentally incompatible with the scientific method.  All of this led to a multi-million dollar 

verdict that is wholly inconsistent with the eyewitness testimony and the actual physical crash-

testing evidence, and that assails a vehicle, the 1993 Hyundai Excel, that exceeded all federal 

motor vehicle safety standards.   

Particularly in light of Appellants’ unrebutted evidence that the vehicle involved in this 

case met all federal safety standards, it was imperative that the trial court carefully scrutinize 

Exhibit "1" Amicus Curiae Brief
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Plaintiffs’ expert testimony.  Unfortunately, the court below failed to properly apply Daubert and 

its Mississippi progeny in admitting the testimony of Plaintiffs’ purported experts, Mundo and 

Gilbert.  In recent years, this Court has gone to great lengths to reinforce the role of the trial 

judge as gatekeeper.  E.g., Sherwin-Williams Co. v. Gaines, 75 So. 3d 41 (Miss. 2011) (holding 

trial court erred in admitting unreliable expert testimony in product liability case); Hill v. Mills, 

26 So. 3d 322 (Miss. 2011) (affirming exclusion of expert testimony contradicted by scientific 

literature).  This decision, if allowed to stand, threatens to undermine many years of this Court’s 

faithful adherence to the well-grounded principles of Daubert.  To prevent backsliding by the 

lower courts, this Court should take this opportunity to re-emphasize the importance of Daubert 

and to insist that Mississippi courts admit only reliable expert testimony. 

BRIEF OF AMICI CURIAE 

I.  Faithful Application of Daubert And Its Mississippi Progeny Is Essential To 
Protect The Integrity Of Mississippi Jury Verdicts  

Plaintiffs carry the burden of establishing by reliable expert testimony that a product is 

defective and caused their injury.  See, e.g., Smith v. Goodyear Tire & Rubber Co., 495 F.3d 224, 

228 (5th Cir. 2008) (holding defective design claim under MPLA failed as a matter of law absent 

expert testimony).  This Court established a critical safeguard against unreliable expert evidence 

in Miss. Transp. Comm’n v. McLemore, 863 So. 2d 31, 38-39 (Miss. 2003), when it adopted the 

U.S. Supreme Court’s holding in Daubert v. Merrell Dow Pharma., Inc., 509 U.S. 579 (1993).  

The Daubert standard provides an essential check on runaway legal liability based on unfounded 

allegations in expert-heavy litigation, precisely because expert testimony has the power to “awe” 

juries and drastically influence their decisions.  For this reason, Daubert tasks trial courts—not 

jurors—with ensuring that an expert in the courtroom “exercises the same level of intellectual 

rigor that characterizes the practice of an expert in the relevant field.”  McLemore, 863 So. 2d at 

Exhibit "1" Amicus Curiae Brief
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38 (quoting Kumho Tire Co. Ltd. v. Carmichael, 526 U.S. 137, 152 (1999)).  The lower court 

here erred by admitting misleading expert testimony that was not based on sufficient data or 

necessary testing to be reliable.  As explained in detail below, Amici and their members are 

concerned that, unless this Court reverses the trial court’s blatant disregard for its gatekeeping 

role under Daubert, Mississippi risks a return “to the pre-Daubert days when trials were tainted 

by unreliable junk science purchased from professional witnesses.”  Hill, 26 So. 3d at 331. 

A. Mississippi Courts Have An Obligation To Guard Against Misleading Expert 
Testimony Because Of The Well-Established Risks Of Jury Confusion. 

As this Court has recognized, expert testimony has the inherent power to “awe,” and 

thereby mislead, jurors.  Watts v. Radiator Specialty Co., 990 So. 2d 143, 147 (Miss. 2008) 

(“Because of the weight given to expert testimony, it is imperative that trial judges remain 

steadfast in their roles as gatekeepers under the Daubert standard.”).  Daubert itself emphasized 

that because scientific concepts are frequently beyond lay jurors’ experience, “[e]xpert evidence 

can be both powerful and quite misleading because of the difficulty in evaluating it.”  509 U.S. at 

595.1  Commentators have likewise warned that “[t]he major danger of scientific evidence is its 

potential to mislead the jury,” Paul C. Giannelli, The Admissibility of Novel Scientific Evidence: 

Frye v. United States, a Half Century Later, 80 Colum. L. Rev. 1197, 1237 (1980), and that 

“jurors assume that judges review scientific evidence before it is presented to them, and that any 

evidence used in a trial must be above some threshold of quality,” N.J. Schweitzer & Michael J. 

Sak, The Gatekeeper Effect: the Impact of Judges’ Admissibility Decisions on the Persuasiveness 

of Expert Testimony, 15 PSYCHOL. PUB. POL’Y & L. 1, 12 (2009).  
                                                    

1 See also, e.g., Samaan v. St. Joseph, 670 F.3d 21, 35 (1st Cir. 2012) (“Many aspects of science are a 
mystery to laymen without the aid of experts . . . and Daubert relevancy is the sentry that guards against 
the tyranny of experts.”); United States v. Frazier, 387 F.3d 1244, 1263 (11th Cir. 2005) (warning that 
jurors may “assign[] talismanic significance” to expert testimony).      

Exhibit "1" Amicus Curiae Brief
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As a result, unreliable testimony can dictate the outcome of cases, like this one, that rely 

on expert opinions.  As this verdict illustrates, unreliable expert testimony can constitute the sole 

basis on which a jury awards millions of dollars in damages.  This has a sizable impact on 

businesses in general and automotive manufacturers in particular.  Unfounded damage awards 

not only increase manufacturers’ costs, some portion of which must be passed on to consumers, 

but can also, in some circumstances, “improperly force abandonment” of non-defective and 

useful products.  See Hon. Stephen Breyer, Introduction, Federal Judicial Center, Reference 

Manual on Scientific Evidence 3, at 4 (3d ed. 2011).   

B. Expert Testimony Must Be Based On Sufficient Data And Necessary Testing, 
Rather than Unfounded Assumptions, To Be Deemed “Reliable” 

 It is well-established under Mississippi law that in order for expert testimony to be 

deemed “reliable” under Daubert, an expert’s opinion must be based on sufficient data and 

necessary testing, rather than unfounded and untested assumptions.  E.g., Patterson v. Tibbs, 60 

So. 3d 742, 752 (Miss. 2011) (“Without the correct data, the expert’s calculations will not be 

based on sufficient data.”).  Where “legal disputes … involve the principles and tools of 

science,” Breyer, supra, at 2, this Court has emphasized that to meet Daubert’s reliability 

threshold, an expert’s testimony “must be grounded in the methods and procedures of science.”  

Worthy v. McNair, 37 So. 3d 609, 615 (Miss. 2010).  In particular, the party proffering expert 

testimony “must demonstrate that the expert’s findings and conclusions are based on the 

scientific method ….”  Moore v. Ashland Chem., Inc., 151 F.3d 269, 276 (5th Cir. 1998) 

(emphasis added).  If an expert’s opinions are built on “junk science,” i.e. incompatible with the 

scientific method, they are inadmissible.  See, e.g., Hill, 26 So. 3d at 331.   

Amici and their members have extensive familiarity with cases in Mississippi and, indeed, 

Exhibit "1" Amicus Curiae Brief
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throughout the country, where plaintiffs have attempted to admit testimony—which many courts 

have wisely rejected—that is fundamentally incompatible with the scientific method because it is 

based on unfounded assumptions rather than sufficient data and testing to be considered reliable.  

Indeed, the Virginia Supreme Court recently excluded the design-defect testimony of plaintiffs’ 

expert Mundo in another automotive design defect case for the very same reasons that 

Appellants criticize Mundo’s testimony in this case.  As explained in greater detail below, in the 

Virginia case, Mundo failed to make (or include in his opinion) important “calculations” 

concerning the car’s design integrity, or to verify the validity of his computer simulations with 

real-world testing.  See Holiday Motor Corp. v. Walters, __ S.E.2d __, 2016 WL 4743464 at 

**10-12 (Va. Sept. 8, 2016).  Because of these methodological weaknesses, the Virginia 

Supreme Court excluded his testimony, reversed a $20 million verdict, and rendered judgment 

for the automaker defendant.  Id.  Because Mundo’s testimony here is equally flawed for the 

same reasons, this Court should similarly reject the testimony and the verdict based on it. 

1.  Testimony Based On Unfounded Assumptions Must Be Excluded.  The Virginia 

Supreme Court excluded Mundo’s opinions in a vehicle-defect case in part on the ground that 

they rested on “unfounded assumptions.”  Holiday, 2016 WL 4743464, at **10-12.  In Holiday, 

a suit alleging that a 1995 Mazda Miata was defectively designed because its convertible soft top 

was not designed to “stay latched in a foreseeable rollover crash,” id. at *1, Mundo testified that 

the “latches” connecting the car’s top to the windshield header were defectively designed and 

failed to withstand the vibrations involved in this particular crash, id. at **2-6.  Mundo told the 

jury that these latch failures caused the convertible’s top to collapse and the occupant to be 

severely injured.  Id.  Mundo’s opinion convinced lay jurors to return a $20 million verdict.  

On appeal, however, the Virginia Supreme Court recognized that Mundo’s opinions were 

Exhibit "1" Amicus Curiae Brief
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utterly unscientific.  Although Mundo asserted in the Holiday case that the vibrations produced 

in the crash caused the latches to fail and the top to collapse, he admitted that “he did not attempt 

to calculate any of the vibrations that the vehicle underwent during the crash” and did not “know 

how much weight the Mazda latching system will support when the latches are connected.”  Id. 

at *4; see id. at *11 (noting that Mundo “did not even calculate the vibrations the vehicle 

underwent during the crash or the forces and weight to which the vehicle was subjected”).  

Absent such calculations, as the Holiday Court explained, Mundo had “no evidentiary 

foundation” for his assumption that the latches would have remained connected in that crash had 

they been designed differently or his assumption that, had the latches remained connected, the 

top could have borne the weights involved in the crash.  Id. at *11.  His design-defect opinions 

were “pure speculation.”  Id. 

As explained by Appellants, Mundo’s opinions in this case rest on precisely the same 

type of “unfounded assumptions.”  (Br. of Appellants, pp. 26-29).  Specifically, Mundo opined 

that the Excel’s design was defective because it was inadequate to manage the forces—in 

crashworthiness jargon, “energies”— involved in the crash.  Yet Mundo admitted that he had not 

performed the requisite total energy calculations to render a reliable “crashworthiness” opinion.  

(Br. of Appellants, pp. 27-28).2  Without these calculations, Mundo’s opinion that a differently 

designed Excel could have withstood the forces involved in this crash was “pure speculation,” as 

was his testimony in Holiday. 

Mundo was allowed to give jurors his “expert” opinion that the Excel’s design was 

                                                    

2 Mundo said that another expert—Gilbert, the plaintiffs’ accident reconstructionist (discussed below)—
was responsible for making those calculations.  (Br. of Appellants, p. 27).  However, Gilbert did not 
perform any total energy calculations either.  Id.   

Exhibit "1" Amicus Curiae Brief
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inadequate to manage the energy created in this particular crash without actually knowing the 

total energy that the crash generated.  This is precisely the type of “unsupported speculation” 

that Daubert was designed to exclude.  See McLemore, 863 So. 2d at 36 (“[T]he party offering 

the expert’s testimony must show that the expert has based his testimony on the methods and 

procedures of science, not merely his subjective beliefs or unsupported speculation.”).   

2. Testimony Unsupported By Necessary Real-World Testing Must Be Excluded.   

Mundo’s opinion warrants exclusion on a second, separate basis also identified by the 

Virginia Supreme Court in Holiday:  there, as here, Mundo performed no real-world testing to 

validate his computer-simulations upon which his design-defect theory was based.  2016 WL 

4743464, at *4.  The “scientific method” is at the heart of the Daubert standard, 509 U.S. at 590; 

and the process of testing (and re-testing) hypotheses is at the heart of the scientific method.  See 

generally Karl F. Popper, The Logic of Scientific Discovery (rev. ed. 1972).  In Holiday, Mundo 

asserted that real-world testing of his computer-simulated hypothesis was not necessary because, 

he said, “the crash spoke for itself.”  Id.  He even claimed that the actual crash served as its own 

“crash test” for his theories:  “That’s a field crash test, if you will, a real world crash test out on 

the nation’s highways.  And that test speaks for itself.  It came apart.”  Id.  The Virginia Supreme 

Court rejected those arguments, holding that an expert may not treat the subject crash as a 

substitute for independent testing.  Id. at *11.  Simply put, that Court concluded that Mundo’s 

“declaration that ‘the crash spoke for itself,” in the absence of any independent testing and 

analysis, “did not supply the necessary foundation for his opinion.”  Id.   

The Virginia Supreme Court is hardly alone in holding that an expert’s failure to field-

verify computer simulations warrants excluding his testimony.  For example, in Lightfoot v. 

Harford Fire Ins. Co., 2010 U.S. Dist. Lexis 139316 (E.D. La. 2010), an information-technology 

Exhibit "1" Amicus Curiae Brief
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expert’s opinion was deemed unreliable because (like Mundo here) he had relied on a third 

party’s computer input data without conducting his own analysis, and accordingly, his theory 

could not be tested and did not have a known error rate.  Id. at *17; see also, e.g., JRL 

Enterprises v. Propcorp Assoc., Inc., 2003 U.S. Dist. Lexis 9397, *23 (E.D. La. 2003) (excluding 

expert’s testimony because he failed to conduct independent research to determine the accuracy 

of underlying factual assumptions); Coffey v. Dowley Mfg., Inc., 187 F. Supp. 958, 977 (M.D. 

Tenn. 2002) (excluding expert’s FEA opinion because, inter alia, “he did not utilize actual 

testing to verify the computerized predictions in a real world setting.”); Medtronic, Inc. v. Boston 

Scientific Corp., 2002 U.S. Dist. Lexis 28355, *66-70 (D. Minn. 2002) (excluding expert’s FEA 

opinion because his hypothesis was based on assumptions unsubstantiated in the field). 

In this case, Mundo repeated the exact same mistake that doomed his testimony in 

Holiday (and that would doom similar testimony in other jurisdictions).  Mundo’s assessment of 

the Excel’s “crashworthiness” was based entirely on a computer simulation without the support 

of any crash testing in the field.  (Br. of Appellants, pp. 28-29).  Just as in Holiday, Mundo 

declined to perform any real-world crash testing that could have confirmed (or disproven) his 

design defect theory for the Excel; instead, he relied solely on his hypothetical computer 

modeling.  Id.  In lieu of crash testing, Mundo gave the same type of crash-speaks-for-itself 

testimony as he did in Holiday, telling jurors that the Excel’s defect was “demonstrated by the 

vehicle breaking into three pieces in a foreseeable frontal impact.”  Id.  But just as the Virginia 

Supreme Court held, the subject crash cannot provide “the necessary foundation” for Mundo’s 

design-defect theories.  2016 WL 4743464, at *11. Even beyond those flaws, though, Mundo’s 

failure to verify his simulation-based theories through crash testing renders them unreliable.   

  

Exhibit "1" Amicus Curiae Brief
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C. Expert Testimony Must Be Derived From The Actual Facts  

 Daubert requires experts to reason from empirical facts to conclusions, not vice versa.  

See Worthy, 37 So. 3d 615.  The scientific method, at the core of Daubert, requires a researcher 

to develop a neutral, testable hypothesis, and then perform an experiment to collect data that can 

be used to draw conclusions about the hypothesis.  In other words, the evidence should dictate 

the outcome.  See generally Martin Goldstein & Inge F. Goldstein, How We Know: An 

Exploration of the Scientific Process (1978).  A purported expert who stakes out a conclusion 

first, and then generates supporting data, is not following the scientific method—rather, it is no 

more than [Plaintiffs’] testimony dressed up and sanctioned as the opinion of an expert.”  Viterdo 

v. Dow Chemical Co., 826 F.2d 420, 423 (5th Cir. 1987).  As explained in detail by Appellants, 

the trial court failed to exclude Gilbert’s expert testimony as unreliable where the counterfactual 

testimony was reverse-engineered to meet Plaintiffs’ liability theory.  (Br. of Appellants, pp. 17-

25).  In order to avoid the resurgence of “trials [] tainted by unreliable junk science purchased 

from professional witnesses,” Hill, 26 So. 3d at 331, this Court should reiterate that courts must 

exclude expert opinions that are based on an unreliable methodology and that run counter to the 

undisputed facts of the case. 

1. Testimony Based On A Methodology That Pre-Determines Conclusions Must Be 

Excluded.  Not surprisingly, courts around the country routinely exclude expert testimony that is 

based on pre-determined scientific or mathematical conclusions and concocted for the purposes 

of litigation.  See, e.g.,Viterdo, 826 F.2d at 424-25 (excluding expert’s testimony based on a 

preconceived theory that had already been developed); Robinson v. United States, 533 F. Supp. 

320, 328 (E.D. Mich. 1982) (excluding expert’s testimony because “he uses calculations that are 
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constructed so as to prove his hypothesis”); In re: Denture Cream Prods. Liab. Litig., 2015 U.S. 

Dist. Lexis 9653, *61-64 (S.D. Fla. 2015) (excluding expert testimony that changed the critical 

statistical analysis to “make the data fit Plaintiffs’ hypotheses”). 

Gilbert’s opinion—which Appellants explain is the only “evidence” that Plaintiffs offered 

to support their theory that the Excel was going the requisite speed to have caused the Plaintiffs’ 

injuries (Br. of Appellants, pp. 17-25)—flips the scientific method on its head and demonstrates 

precisely the lack of “intellectual rigor” and objectivity that courts have condemned.  McLemore, 

863 So. 2d at 38 (quoting Kumho Tire, 526 U.S. at 152).  Rather than find the facts and then 

follow them where they led, Gilbert started with a conclusion (that an intact Excel would have 

experienced a 35-mph change in velocity) and then reasoned backwards to the essential 

foundational fact for the Plaintiffs’ theory (that the Excel was traveling only 18 mph at impact).  

(Br. of Appellants, p. 18).  This is precisely the type of anti-science that Daubert was designed to 

exclude as the basis for an expert opinion.  This Court should reaffirm that judges must exclude 

expert testimony that, like Gilbert’s, gives an answer first and then pencils in the reasoning after. 

2. “Counterfactual” Expert Opinions Must Be Excluded.  In addition to concerns about 

the reliability of an expert’s methodology (see above), Rule 702 is also concerned with whether a 

purported expert’s opinion is adequately tied to the facts of the particular case.  Whether an 

expert’s opinion is “based upon sufficient facts or data” and whether his methodology has been 

applied “to the facts of the case,” Miss. R. Evid. 702(1), (3), “is a matter of law,” Int’l Paper Co. 

v. Townsend, 961 So. 2d 741, 761 (Miss. Ct. App. 2007), and a trial judge “abuses his discretion 

when he allows an expert to testify while relying on data that is not reasonably accurate,” 

Progressive Cas. Ins. Co. v. All Care, Inc., 914 So. 2d 214, 226 (Miss. Ct. App. 2005); see also 

Apacmississippi, Inc. v. Goodman, 803 So. 2d 1177, 1184-85 (Miss. 2002) (holding trial court 
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erred in admitting expert opinion without a “reasonably accurate basis”).   

As the U.S. Supreme Court has summarized, “[a] court should not admit a purported 

scientific opinion that is connected to existing data only by the ipse dixit of the expert.”  Joiner, 

522 U.S. at 146.  Indeed, although as a general matter the admissibility of expert testimony is a 

case-by-case determination, “the existence of sufficient facts … is in all instances mandatory.”  

Hathaway v. Bazany, 507 F.3d 312, 318 (5th Cir. 2007) (emphasis added).  Accordingly, the trial 

court, “while acting as a gatekeeper for expert evidence, must evaluate whether there is an 

adequate ‘fit’ between the data”—i.e., the underlying facts—“and the opinion proffered.”  Moore 

v. Ashland Chem. Inc., 151 F.3d 269, 276 (5th Cir. 1998) (en banc).  Where “there is simply too 

great an analytical gap between the data and the opinion proffered,” the opinion should be 

excluded.  General Elec. Co. v. Joiner, 522 U.S. 136, 146 (1997).   

As Appellants explain, Gilbert’s opinion contradicts the facts in two key respects.  First, 

it conflicts with all of the eyewitness testimony in the case that the Excel was traveling 50-55 

mph at the point of impact.  (Br. of Appellants, pp. 20-21).  Two eyewitnesses to the accident—

traveling in front of and behind the Excel—both testified that the Excel was going 50-55 mph at 

impact, and indeed, that it was speeding up immediately before the collision.  Id.  Gilbert’s after-

the-fact reconstruction, supported by no firsthand evidence, presupposes that both eyewitnesses 

independently overestimated the Excel’s speed by some 200%.  Second, Gilbert’s academic 

opinion, which as Appellants explain was never subjected to field testing, contradicts the only 

crash-test evidence in the case, which demonstrates that an Excel will not split apart even at 

impact speeds and changes in velocity that are significantly higher than those that Gilbert 

posited.  (Br. of Appellants, pp. 21-22). 

Many other courts have appropriately rejected testimony that fails to account for—and, 
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indeed, is completely at odds with—undisputed firsthand witness accounts.  See, e.g., Guillory v. 

Dotmar Industries, Inc., 95 F.3d 1320, 1331 (5th Cir. 1996) (“Expert evidence based on a 

fictitious set of facts is just as unreliable as evidence based on no research at all.”).  One such 

example, Clemente v. Blumenberg, 183 Misc. 2d 923 (N.Y. Sup. Ct. 1999), is particularly 

illustrative, given that the case also involved a question regarding the change in velocity 

involved in a two-car crash.  In Clemente, the court excluded a biomedical engineer’s opinion 

(based solely on his review of “color photographs of the damaged portion of the two vehicles” 

and “the repair bills for the vehicles”) because it contradicted the eyewitness accounts of the 

accident.  Id. at 925.  The court found that “the engineer disregarded the actual facts of this case 

in forming his conclusion” about the change in velocity, including the plaintiff’s own testimony 

“that she was slowing down when she was hit” and the defendant’s testimony “that the plaintiff's 

vehicle was at a stop when he hit her.”  Id.   

As with the testimony in Clemente, any expert opinion that unravels in the face of the 

undisputed facts cannot survive scrutiny under Daubert.  Indeed, if this Court should leave the 

door open to expert testimony that is blatantly counterfactual, Amici and their members are 

concerned that Mississippi courts will be flooded with similarly counterfactual testimony, 

leading to significant jury confusion and baseless verdicts that will impose significant costs on 

defendants that, inevitably, will be passed on to consumers.   

II. Plaintiffs Must Prove That, Despite Compliance With Federal Safety Standards, A 
Product Is Nonetheless Defective and Caused The Alleged Injuries.  

The absence of any reliable evidence that the Excel was defectively designed and caused 

the Plaintiffs’ injuries is all the more significant in light of the 1993 Excel’s compliance with 

federal and industry safety standards, which provide rebuttable evidence that the vehicle is not 
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unreasonably dangerous.  (Br. of Appellants, p. 12).  Like manufacturers of other products, 

Mississippi tort law does not make auto manufacturers “insurers,” and they have no duty to 

design an “accident-proof” product.  See Cooper v. General Motors, Inc., 702 So.2d 428, 442 

(Miss. 1997) (no obligation to create “crashworthy,” “accident-proof,” or “foolproof” vehicles).  

Instead, Plaintiffs bear the burden at trial of proving that a product is (1) defectively designed 

and (2) the cause of the injuries alleged.  See Miss. Code Ann. § 11-1-63(a)(i)-(iii).  Indeed, this 

Court—like many others—has recognized the significance of evidence that a product has 

complied with all federal safety standards. See e.g. Moore v. Miss. Valley Gas Co., 863 So. 2d 

43, 46-47 (Miss. 2003) (affirming summary judgment for defendant because plaintiff failed to 

rebut “undisputed” evidence that allegedly defective product complied “with all mandatory and 

voluntary government and industry standards”).  See also Hankins v. Ford Motor Co., 2011 U.S. 

Dist. Lexis 143269 n.1 (S.D. Miss. 2011); General Motors Corp. v. Edwards, 482 So. 2d 1176, 

1198  (Ala. 1985).3 

A. The Purposes of Federal Auto Safety Laws Mirror The Goals Of Product 
Liability Law. 

The express purpose of the National Traffic and Motor Vehicle Safety Act (“NTMVSA”) 

and the Federal Motor Vehicle Safety Standards (“FMVSS”) mirrors that of product liability 

law: to establish standards that protect the public against the unreasonable risk of accidents 

occurring because of the design, construction, or performance of a motor vehicle, and against 

                                                    

3 For other decisions holding that regulatory compliance constitutes evidence of non-defectiveness, see 
Lorenz v. Celotex Corp., 896 F.2d 148, 149-50 (5th Cir. 1990); Wagner v. Clark Equip. Co. 700 A.2d 38, 
48-52 (Conn. 1997); Jackson v. H.L. Boulton, Inc., 630 So. 2d 1173, 1175 (Fla. 1st DCA 1994); Banks v. 
ICI Americas, 450 S.E.2d 671, 675 n.6 (Ga. 1994); Jones v. Hutchinson Mfg., Inc., 502 S.W.2d 66, 70 
(Ky. 1973); Dunne v. Wal-Mart Stores, Inc., 679 So.2d 1034, 1037 (La. Ct. App. 1st Cir. 1996); Back v. 
Wickes Corp., 378 N.E.2d 964, 970 (Mass. 1978); Hagan v. Gemstate Mfg., Inc., 982 P.2d 1108, 1112-13 
(Or. 1999); and Soproni v. Polygon Apartment Partners, 971 P.2d 500, 506-06 (Wash. 1999). 
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unreasonable risk of death or injury in an accident, and includes nonoperational safety of a 

motor vehicle.”  49 U.S.C. § 30102(a)(9) (defining “motor vehicle safety”) (emphasis added).4 

All vehicle manufacturers must conform to and certify compliance with the FMVSS.  See 49 

U.S.C. §§ 30101 et seq.  Courts routinely take judicial notice of this purpose.  See United States 

v. Ford Motor Corp., 574 F.2d 534, 539 n.9 (D.C. Cir. 1978) (collecting cases).

Further, to advance the purpose of the NTMVSA and to provide consumers with 

information about crash protection, the National Highway Traffic Safety Administration 

(“NHTSA”) created its New Car Assessment Program (“NCAP”).  The NCAP tests new 

vehicles’ crash safety performance beyond the requirements of the FMVSS regulations.  See 

Lawrence L. Hershman, The U.S. New Car Assessment Program (NCAP): Past, Present and 

Future, NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION (Paper No. 390), attached as 

Exhibit “A.”  The NCAP uses a Five-Star Safety Ratings Program to rate the safety of newly 

manufactured vehicles on a scale of one to five stars.   

B. Appellants Established Unrebutted Evidence That The Excel Complied With 
Federal And Voluntary Safety Standards 

As Appellants explain, it was undisputed at trial that the 1993 Excel passed all FMVSS 

regulations and compliance tests for occupant crash protection, including those for frontal and 

side-impact safety.  (Br. of Appellants, p. 12).  The Excel also achieved the maximum five-star 

rating for passengers and a four-star rating for drivers under the more rigorous NCAP crash 

testing.  Id.  NHTSA was never notified of any safety concerns or issues with the 1993 Excel.  

Id. All of this is significant because Plaintiffs’ theory was not that the particular 1993 Excel 

involved in this crash was defectively manufactured, but rather that the entire 1993 Excel line 

4 See especially 49 C.F.R. §§ 571.208 (Occupant Crash Protection), 571.214 (Side Impact Protection).     
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was defectively designed.  

The Excel’s compliance with the federal crash-testing and safety standards is 

substantial—if rebuttable—evidence that the Excel’s design was in fact “crashworthy” and 

therefore not defective.  Thus, the Excel’s compliance with federal safety standards makes all the 

more acute the question whether Plaintiffs provided reliable expert evidence, consistent with 

Daubert and its Mississippi progeny.  Unfortunately, as Appellants ably demonstrate, and as 

discussed by Amici above, the Plaintiffs’ expert testimony—on both design defect and 

causation— cannot withstand the scrutiny that Mississippi courts are obligated to exercise when 

deciding whether to permit juries to hear such testimony.   

CONCLUSION 

For very good policy reasons, the law does not require a manufacturer to act as an insurer 

against every possible tragedy that may happen while a consumer uses its product.  In a design-

defect case such as this one, the plaintiff must show that a defective design existed, that the 

design rendered the product unreasonably dangerous, and that that defect was the proximate 

cause of the injuries alleged.  This showing requires reliable expert testimony that can withstand 

scrutiny under Miss. R. Evid. 702.  Plaintiffs’ experts plainly failed this requirement, and the 

erroneous admission of their testimony led to an unjustifiable multi-million dollar verdict against 

the Appellants.  The experts’ admission not only defies any meaningful application of Daubert, 

but violates principles of fundamental fairness to litigants in this State.    

This Court should take this opportunity to insist that Mississippi trial courts perform their 

important gatekeeping function under Daubert to admit only reliable and methodologically-

sound expert testimony.  In so doing, this Court should overturn the trial court’s admission of 

Gilbert’s and Mundo’s testimony, and render judgment in favor of the Appellants.      
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Respectfully submitted, this 19th day of September, 2016. 
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THE U.S. NEW CAR ASSESSMENT PROGRAM (NCAP): PAST, PRESENT AND FUTURE

Lawrence L. Hershman
National Highway Traffic Safety Administration
United States
Paper Number 390 

ABSTRACT

The New Car Assessment Program (NCAP) tests and
results provide crucial information to consumers on
the relative safety of new vehicles.  The expanded
visibility and use of NCAP information by consumers
in their buying decisions, and increased references to
NCAP information by vehicle manufacturers in their
advertisements, contribute to the manufacture and
purchase of safer vehicles and attest to the expanded
importance of NCAP.  NHTSA has increased the
types of tests and the categories and numbers of
vehicles it tests and is considering the use of smaller
stature dummies in NCAP.  Developmental testing has
been conducted and consideration is being given to
adding crash avoidance information, such as braking
and headlamp performance, as well as child restraint
ratings, to NCAP.  A fully developed plan for the
future of NCAP will assure its maximum safety
benefits and cost effectiveness.  This paper reviews
NHTSA’s NCAP program, including its history and
present status, with a reference comparison to NCAP
programs of other organizations in the U.S. and
abroad.  It discusses NCAP in relation to rulemaking. 
It examines NCAP’s future prospects, including
changes and additions to its testing program and the
presentation of its information, international
harmonization, program management, and strategic
issues.

INTRODUCTION

The annual death toll on America’s highways has
dropped from more than 50,000 to about 40,000 over
the past two decades.  One factor contributing to this
decline is the increased attention consumers pay to
safety when purchasing new vehicles.  A prime source
of vehicle safety information is NCAP, a rating and
information program conducted by the U.S.
Department of Transportation’s National Highway
Traffic Safety Administration (NHTSA).  NCAP was
designed to provide safety information to the public
and to improve occupant safety by providing market
incentives for vehicle manufacturers to voluntarily
design better crashworthiness into their vehicles.

U.S. NCAP HISTORY  

NCAP was mandated under Title II of the Motor
Vehicle Information and Cost Savings Act of 1973 (15
U.S.C. §1942 et seq.) to provide information to
consumers on the relative crashworthiness of
automobiles.  NHTSA began assessing the occupant
protection capabilities of new cars in 1978 by
conducting frontal barrier crash tests at a high speed. 
The first goal of NCAP was to give consumers a
measure of the relative safety potential of automobiles. 
The second goal was to establish market forces to
encourage vehicle manufacturers to design higher
levels of safety into their vehicles.

NCAP began crash testing light trucks with the 1983
model year.  NHTSA began an NCAP Optional Test
Program in 1986, in which manufacturers could
request a test or retest of a particular model based on
design changes or the introduction of innovative safety
features.  The manufacturer pays the cost of this test,
which NHTSA controls at an approved test site.  In
1994, NHTSA changed from reporting test results in a
technical, numerical format to an easy-to-understand
five-star rating system.  In 1997, the agency began its
crash test program for side impact.  The combination
of frontal and side crash tests in NCAP gives
consumers relative safety information on the two most
common injury-causing crash events–frontal and side
impacts.  Most recently, in January 2001, NHTSA
announced its Static Stability Factor (SSF) ratings
program and published the first results of its new
rollover resistance ratings, which covered 43 model
year (MY) 2001 vehicles.  In February 2001 an
additional 34 ratings were published.

TEST PROCEDURES

NHTSA chooses crash test vehicles from passenger
car, light truck, sport utility vehicle, and van models
that are new, potentially popular (such as the PT
Cruiser), redesigned with structural changes, or have
improved safety equipment, such as an air bag. The
vehicles are bought from new car dealers' lots and are
not supplied by the manufacturer. One of each model
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is tested.  NHTSA uses four contractors to conduct its
NCAP testing. 

Crash test results on models that have no basic
changes are carried over to the next year, so results are
available on about 85 percent of the new cars sold. 
NCAP restrains test dummies within the vehicle with
all manual and automatic restraints to assess the
vehicles’ maximum crashworthiness, whereas
compliance tests use only passive restraints (automatic
belts and air bags).  NCAP results do not apply to
unbelted occupants.  All passive restraints available on
a vehicle (such as air bags) are kept operational in the
tests.  

Crash Testing for Frontal Collisions

Vehicles with Hybrid III 50th percentile adult male
dummies in driver and front passenger seats are
crashed into a fixed barrier at 56.3 kilometers per hour
(km/h) (35 miles per hour (mph)).  This impact is
equivalent to a vehicle moving at 112.7 km/h (70 mph)
striking an identical parked vehicle, or equivalent to
two identical vehicles each moving toward each other
at 56.3 km/h (35 mph).  NHTSA collects data on
injury potential in both NCAP and compliance tests by
measuring accelerations and forces placed on an
occupant’s head, chest, and upper leg.  The lower the
numbers for the head, chest, and the femur load, the
lower the potential for injury.  

Between 1979 and 1990, NCAP used only Hybrid II
dummies.  Starting with MY 1990, NCAP tests were
conducted with the test dummy the vehicle
manufacturer used to certify compliance to FMVSS
No. 208, and starting with MY 1992, NCAP tests were
conducted using the dummy that the manufacturer
recommended for the higher severity testing,
regardless of the dummy used in certifying compliance
to FMVSS No. 208.  Switching to exclusive use of the
Hybrid III dummy has permitted the collection of
more injury data, which enables NHTSA and
manufacturers to obtain research data on the potential
for injury to other body parts.  Using the Hybrid III
exclusively also eliminates potential performance
variability.

The head injury criterion (HIC) represents the
likelihood of skull fractures and/or brain injury, with a
maximum allowable value of 1,000.  Severe injuries to
the chest, including damage to the lungs, torn aortas,
or massive collapse of the rib structure, are measured
using either chest acceleration in g’s (acceleration due

to gravity), with the maximum allowable level of 60
g’s over 3 milliseconds, or chest compression, with a
maximum reduction of three inches in the distance
between the sternum and spinal column.  Femur load
measures the compressive force transmitted axially
through the upper legs, with a maximum allowable
level of 2,250 pounds of force.  NHTSA concluded
that a combined effect of injury to the head and/or
chest should be used, since it is well documented that
an individual who suffers multiple injuries has a higher
risk of permanent disability or death.

Vehicles in NCAP crash tests at 56.3 km/h (35 mph)
experience a change in velocity, including rebounding
from the barrier, of approximately 64 km/h (40 mph),
whereas the change in velocity for 48.3 km/h (30 mph)
crashes is approximately 53 km/h (33 mph). 
Compared to the 48.3 km/h (30 mph) FMVSS No. 208
compliance tests, the 8 km/h (5 mph) faster NCAP
crash tests produce a 36-percent increase in crash
energy.  A primary reason for testing at the higher
speed is that little crashworthiness difference exists
between vehicles for restrained occupants in crashes
with changes in velocity below the FMVSS No. 208
test speed.  Raising the speed to 56.3 km/h (35 mph)
enables us to more easily distinguish any
crashworthiness differences.

Compared to the compliance testing for FMVSS No.
208 test crashes, the higher severity NCAP crashes
cause increased intrusion and higher acceleration in the
occupant compartment.  The NCAP crash tests may
cause significant erratic motion and deformation to the
steering assembly, instrument panel, and floorpan. 
Also, the more severe NCAP tests may also approach
or exceed the protective limits of some safety belt
systems, and the greater belt stretch and “spool out”
may allow excessive dummy travel. 

Since the test simulates a crash between two identical
vehicles, consumers are cautioned to only compare
vehicles from the same weight class when comparing
frontal crash protection ratings. The rating indicates a
belted person’s chances of incurring an injury serious 
enough to require immediate hospitalization or to be
life threatening in the event of a crash.

Originally, NCAP reported the actual HIC, chest
acceleration and femur load scores with a disclaimer
that only vehicles within 500 pounds of each other
could be compared.  NHTSA reported the test scores
along with a graphic representation intended to show
the vehicle’s relative rank in its category.  NHTSA
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analyzed the system, especially the implied precision
of the published test scores, and found that it was
confusing to consumers.  In response to 1992 Senate
Appropriations Committee requirements, NHTSA
performed a use study and in 1994 began
implementing new methods of informing consumers of
the comparative levels of the safety of vehicles
through NCAP.  

These new star ratings were designed to give
consumers a quick, simplified single point of
comparison between different vehicles.  The star scale
was based on a “Level of Protection Scale,” which
NHTSA developed to relate the probability of
sustaining an injury to the level of protection from
injury that a vehicle provides its occupants. NHTSA
mathematically combines the head and chest injury
measurements and produces a rating of one to five
stars, with five stars indicating the relatively highest
level of protection within the vehicle’s weight class.  

iiiii = 10% or less chance of serious injury
iiii = 11% to 20% chance of serious injury
iii = 21% to 35% chance of serious injury
ii = 36% to 45% chance of serious injury
i = 46% or greater chance of serious injury

Although it is impossible to assess how well a vehicle
provides protection in all circumstances using a single
test, NCAP ratings provide a useful basis for
comparing the relative crash safety of vehicles within
each class or grouping.

Since 1996, Japan NCAP has conducted the same full
frontal crash test program as the U.S. NCAP. 
However, Japan NCAP uses a letter category rating
system (A/B/C/D) based on head injury criterion and
chest acceleration, and it has further split the A
category into A, AA and AAA levels to further
discriminate vehicle safety performance.  For frontal
collisions, Japan NCAP rates injury risk to drivers and
passengers, plus door open-ability, rescuability and
fuel leakage.  In the 1990s, Australian NCAP issued
combined ratings based on full frontal and offset
frontal tests, but in 1999 it dropped the full frontal test. 

The relationship of the star rating system to injury
probability and to the range of HIC and chest G values
is shown in Table 1. 

Table 1.
Relationship of the Star Rating and Severe Injury

Probability to HIC and Chest G
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Crash Testing for Side Collisions

In the past twenty years, car structures have been
optimized for the most frequent crashes, the frontal
crash.  After frontal crashes, side impacts are the most
serious type of automobile crashes causing injury and
death.  Though only one in four crashes is a side
impact, more than one-third of seriously injured
occupants sustained their injuries from vehicle side
impacts. 

NHTSA implemented a dynamic side impact
compliance test, FMVSS No. 214, in 1990.  It
simulates a 90 degree side impact, in which a moving
deformable barrier, representing the striking vehicle,
moves at 53.9 km/h (33.5 mph), crabbed at 27 degrees,
into the stationary struck vehicle.  NHTSA began
testing passenger cars in side impact in NCAP in
1997.  In the USA NCAP side impact, the striking
vehicle is towed at an 8 km/h (5 mph) higher speed
than in the compliance test. 

For side collisions, testing represents an intersection-
type collision with a 1,367.6 kilogram (3,015 pound)
nominal weight deformable barrier moving at 62 km/h
(38.5 mph) into a standing vehicle. Side collision star
ratings indicate the chance of a life threatening chest
injury for the driver and the left rear seat passenger.  If
the pelvic instrumentation in the crash test dummy
indicates a high likelihood of pelvic injury in the
lateral test, the consumer is also informed of this
possible injury. Head injury is not measured in these
tests.  Since all tested vehicles are impacted by the
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same size barrier, it is possible to compare side crash
results from vehicles from different weight classes. 

iiiii = 5% or less chance of serious injury
iiii = 6% to 10% chance of serious injury
iii = 11% to 20% chance of serious injury
ii = 21% to 25% chance of serious injury
i= 26% or greater chance of serious injury

It should be noted that some SUVs tipped over when
struck during side impact collision testing. Since the
test was not designed to measure how likely a vehicle
is to rollover, NHTSA makes no prediction whether
those vehicles are more prone to rollover in side
impact crashes than other SUV models. Nonetheless,
the tests do reinforce real-world crash experience that
shows that, when struck in a side impact collision,
SUVs are more prone to roll over than other vehicle
types.  It should be noted that the vast majority of
rollovers do not occur during side impact collisions.
Most rollovers occur when a single vehicle runs off the
road and is tripped by a curb, ditch, or other object or
surface.

Other NCAPs also perform side impact tests.  Euro
NCAP rates vehicles on both side impact and side pole
impact (to rate head protection).  Japan NCAP rates
side impacts using a rating system with A/B/C/D
categories, and the A category has one subcategory,
Ai, which indicates vehicles with especially good
crash test injury scores.  The side crash ratings cover
injury risk to drivers, door open-ability, driver
rescuability, and fuel leakage.  Australian NCAP also
rates side impact protection, performing its side impact
test into a deformable barrier at 50 km/h (31 mph). 
Lastly, in the United States, the Insurance Institute for
Highway Safety (IIHS) conducts front-to-side and side
pole impact tests as part of its crash test program.  

Rollover Resistance Ratings 

There are approximately 233,000 light vehicles
involved in rollover crashes, with 10,000 fatalities,
annually.  Over 60 percent of SUV fatalities occur in
rollover crashes.  In December 1998, NHTSA decided
to develop consumer information on rollover
resistance via NCAP.  From 1991 to 1999, NHTSA
studied both static metrics and vehicle maneuver
(dynamic) tests for their potential to describe rollover
resistance in an objective and repeatable way.  

Following publication of the results of the most recent
driving maneuver test program in 1999, NHTSA

decided to use the static stability factor (SSF) as the
basis for a rating system.  SSF was chosen over
vehicle maneuver tests because SSF is a good
measurement for both tripped and untripped rollover
(95% and 5% of the rollover problem respectively),
while dynamic maneuver tests only relate to untripped
rollover.  Tripped rollover occurs when a vehicle’s
wheels hit a curb, soft shoulder or other roadway
object, whereas untripped rollover is caused by driving
maneuvers (entering a curve at excess speed, e.g.) –
rather than wheel contact with a tripping object.  

Improvements in SSF improve both types of rollover
risk, whereas it is possible to make vehicle
adjustments that improve performance in a dynamic
maneuver test but have no positive impact on the risk
of tripped rollover.  Other reasons for selecting the
SSF measure are: maneuver test results are greatly
influenced by SSF; the SSF is highly correlated with
actual crash statistics; it can be measured accurately
and explained to consumers; and changes in vehicles
to improve SSF are unlikely to degrade other safety
attributes.  

NHTSA published a Request for Comments in June
2000 on the use of the SSF for a 5-star rating program
on the rollover resistance of light vehicles.  In the
conference report on the FY2001 DOT Appropriation
Act, Congress permitted NHTSA to move forward
with the rollover rating proposal while calling for a
National Academy of Sciences study by summer 2001
to assess the validity of  SSF as a rollover metric and
to compare SSF versus dynamic tests.  A January 2001
notice [49 CFR Part 575, which can be found on
NHTSA’s web site at
http://www.nhtsa.dot.gov/cars/rules/rulings/roll_resista
nce/] responded to technical comments and announced
the agency’s intent to use the SSF as a measure, and
published the initial SSF ratings.  

These ratings measure the risk of rolling over in a
single vehicle crash which, in most cases, occurs when
the vehicle runs off the road.  The ratings do not
predict the likelihood of this type of crash occurring.
The lowest rated vehicles (1-star) are at least four
times more likely to roll over than the highest rated
vehicles (5-stars) in a rollover situation.  When
NHTSA compared ratings based on the SSF to
220,000 actual single vehicle crashes, not only did
they relate very closely to the real-world rollover
experience of vehicles, they also showed that taller,
narrower vehicles, such as sport utility vehicles
(SUVs), are more likely than lower, wider vehicles,
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such as passenger cars, to trip and roll over once they
leave the roadway. Accordingly, NHTSA awards
more stars to wider and/or lower vehicles. 

iiiii = risk of rollover of less than 10 %
iiii = risk of rollover 10 to 19 %
iii = risk of rollover 20 to 29%
ii = risk of rollover 30 to 39%
i = risk of rollover greater than 40% 

Most rollovers occur when a vehicle runs off the road
and strikes a surface or object that "trips" it. Electronic
Stability Control (ESC) (which is offered under
various trade names) is designed to assist drivers in
maintaining control of their vehicles during extreme
steering maneuvers. It senses when a vehicle is starting
to spin out (oversteer) or plow out (understeer), and it
turns the vehicle to the appropriate heading by
automatically applying the brake at one or more
wheels. Some systems also automatically slow the
vehicle with further brake and throttle intervention.
ESC has the potential to help  drivers avoid running
off the road and having a single vehicle crash in the
first place. However, ESC cannot keep a vehicle on
the road if its speed is simply too great for the
available traction and the maneuver the driver is
attempting, or if road departure is a result of driver
inattention. In these cases, a single vehicle crash will
happen, and the rollover resistance rating will apply as
it does to all vehicles in the event of a single vehicle
crash. Some of the 2001 model year vehicles that will
be rated have ESC and are identified in the charts with
the rollover resistance ratings.  

NHTSA expects to issue rollover resistance ratings for
more than 80 MY 2001 vehicles by April 2001.  At
present, only the U.S. NCAP program issues rollover
resistance ratings.  

NCAP PROVIDES OTHER SAFETY
INFORMATION

In addition to providing crash test data, NCAP also
provides safety features charts on its Internet web site
and in its publications that indicate which of the
following safety features are found on listed vehicles:

• Seat Belts:  adjustable upper belts, seat belt
pretensioner, energy management features,
integrated seat belt systems, rear center seat
lap/shoulder belts;

• Air Bags:  advanced air bags, side air bags;
• Child Seat Attachment System:  lower

anchorages, per NHTSA’s new standardized
child safety seat system; 

• Head Injury Protection:  whether, by means
of padding or head air bags, the vehicle meets
new head injury protection standards fully
implemented by 2003;

• Head Restraints:  dynamic head restraints and
rear seat head restraints, and whether the rear
restraints meet the same size and strength
requirements as front seat head restraints;

• Anti-lock Brake Systems:  vehicles with
four-wheel ABS are indicated.  The charts
indicate ABS systems with Brake Assist. 

NCAP also lists the following additional safety-related
equipment and their availability in vehicles: traction
control, all-wheel drive, electronic stability control,
automatic-dimming rearview mirrors, and daytime
running lights.  

GETTING THE INFORMATION TO
CONSUMERS

To effectively disseminate NCAP safety information,
NHTSA distributes NCAP scores via press release to
more than 1,000 organizations, including news
services, consumer groups, magazines, and other
organizations, with readership in the tens of millions. 
Among the prominent avenues for this dissemination
are Consumer Reports, published by Consumers
Union, The Car Book, now published by the
Consumer Federation of America, and The Car Guide,
published by the United States Automotive
Association (USAA). 

The 1996 National Academy of Sciences study,
Shopping for Safety: Providing Consumer Automotive
Safety Information,  recommended ways to improve
automobile safety information for consumers. 
NHTSA used these recommendations as the basis for
several consumer information initiatives.  A newly
created Consumer Automotive Safety Information
Division undertook activities in three major categories: 
Better Understand Customers and Their Needs;
Develop New Information of Value To Consumers;
and Improve Customer Awareness and Use of
Consumer Information.

NHTSA conducted research and focus groups to
determine what information consumers wanted and
how best to deliver it.  It then developed a general
marketing plan to identify target audiences,
recommend strategies to improve the dissemination of
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consumer information, recommend marketing
activities to motivate consumers to seek information,
and methods to evaluate the effectiveness of the
marketing plan. 

NHTSA has taken several steps to improve the
comprehensibility and accessibility of NCAP
information provided to consumers.  Originally,
NCAP test information had been presented in
technical terms such as a “Head Injury Criteria” value. 
To improve consumers’ understanding of the
information, the test results for each vehicle are now
presented in an easier-to-understand five-star rating
system.  In addition, the program now promotes and
disseminates NCAP safety ratings to the public
through a multifaceted approach of consumer
information materials and campaigns, not just through
a press release.  

Beginning with MY 1995 vehicles, NHTSA has
published the Buying a Safer Car brochure.  The
brochure contains NCAP crash test results and safety
feature information for new motor vehicles.  Building
on the success of that publication, NHTSA began
publishing another brochure, Buying a Safer Car for
Child Passengers, that informs consumers on the
hazards that air bags present to children and provides
advice on other vehicle features that can increase the
safety of children in vehicles. 

NHTSA has successfully leveraged its limited
resources by established partnerships with several
organizations to develop and disseminate NCAP safety
ratings and other information through its brochures and
other materials.  In 1998 and 1999 NHTSA developed
consumer information campaigns that produced a
video news release (VNR), radio public service
announcements (PSAs), and three brochures.  These
products received widespread coverage.  NHTSA
targeted the population segments most interested in
and receptive to information on new car safety. 

Increasingly, consumers have gained access to NCAP
data via NHTSA’s Hot Line and the Internet web site
(www.nhtsa.dot.gov). From July 1996 to the present,
the number of weekly visitors to the NCAP web site
has risen from about 1,000 to 34,000.  To date, we
have posted NCAP data, brochures, and other
consumer motor vehicle safety information on the
agency web site. From our web site, consumers can
access information on safety problems and issues,
testing results for vehicles crash tested in the NCAP
program, and theft ratings.

Although NCAP has no mandatory safety performance
criteria, industry personnel have expressed the opinion
that NCAP has become a defacto regulation in that
manufacturers, fearful that consumers would perceive
vehicles that got poor NCAP scores to be unsafe, are
forced to design their vehicles to perform well at the
more demanding NCAP levels than at the established
standard levels.  

Evidence abounds that NHTSA’s efforts have been
effective in increasing the public’s awareness and use
of the crash test ratings in purchasing a new vehicle. 
Various polls show that more and more consumers are
placing a higher emphasis on a vehicle’s safety
features and performance in making their purchasing
decisions.  The awareness of this consumer attitude is
reflected by the increased references to vehicle model
and fleet safety features and performance by the
vehicle manufacturers in their advertisements.  In
some cases, manufacturers actually cite NCAP results
in their advertisements.  Manufacturers who once
opposed the government’s crash test program, now
market their “5-star vehicles” to consumers in ads on
TV and in magazines.    

NCAP has grown into a worldwide force to promote
and encourage automotive safety.  The original US
initiative has led to rapidly developing consumer
information programs in Europe, Japan, and Australia.

FUTURE AND POTENTIAL NCAP
EXPANSION

The future expansion of NCAP depends on several
factors, primarily engineering science and funding. 
Limited funding levels can restrict NCAP’s expansion
into new test programs even if research is able to solve
scientific obstacles.  Funding levels also can restrict
the extent to which NCAP can produce safety
information and communicate it to the public. 
Certainly, NHTSA is proceeding with all haste to get
more safety information to more consumers, but
reality dictates that priorities will have to be
established and followed.  

Even for existing tests, funding constraints limit the
number of vehicles NCAP can test.  Twenty-five
percent of the e-mail on the Buying a Safer Car web
page is from consumers complaining that the vehicles
they are interested in have not been tested. 

It has been suggested that NCAP could use computer-
based simulations for enhanced safety design. 
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Although costly, simulated crashes allow designers to
quickly model multiple crashes at multiple impact
points.  Manufacturers use computer modeling to
simulate frontal, rear,  and side impacts and roof
crushes.  They may model a specific component and in
some cases, use nonlinear finite-element models to
simulate the entire vehicle and predict its interaction
with occupants during a collision.  The simulations can
provide information on structure deformation,
intrusion into the occupant compartment, and the
forces generated by structural components.  However,
computer-simulated crashes are expensive since they
require access to a supercomputer, and their use would
not eliminate the need for crash tests. While simulation
models are good vehicle design tools, their usefulness
as a tool for evaluating the relative safety performance
of vehicles for consumer information has not been
demonstrated. 

Small Sized Dummies

A new generation of air bags and further occupant
safety advances require more advanced crash test
dummies to accurately measure various crash forces
imparted to differently sized occupants in different
crash situations.  As we expand required protections
for men, women and children of varying sizes, we will
need appropriately sized and instrumented dummies to
provide estimates of the severity and extent of injury. 
In 2000, following several years of research, NHTSA
adopted new smaller size Hybrid III dummies - 12
month old, 3 year old, 6 year old, and 5th percentile
female dummy - into Part 572, Anthropomorphic Test
Devices (49 CFR Part 572).  In May 2000, the
FMVSS 208 interim final rule for advanced air bags
added the new family of crash test dummies to the test
requirements of the standard.  

Developmental tests using the 5th percentile dummy
were performed by NCAP in offset frontal and full
frontal crashes in 1997 and 1998.  The FY 2001 DOT
Appropriations Act prohibits the NCAP program from
including this dummy in its test results.  The Research
and Development Program is continuing to investigate
the 5th percentile dummy in NCAP-type tests.  When
the FMVSS 208 amendments become effective in new
production vehicles, NHTSA plans to reevaluate
frontal NCAP; including using the 5th percentile
dummy and modifying injury criteria.  Crash tests with
the new child dummies are being conducted as part of
the child restraint safety program (see below). 

Offset Frontal Crashes 

NHTSA’s frontal crash standard specifies that the full
front of a vehicle impact a rigid barrier.  However,
according to National Automotive Sampling System
(NASS) estimates, 42 percent of frontal crashes are
full-frontal crashes and about 56 percent are offset
frontal crashes.  In September 1996, the U.S. Congress
directed NHTSA to conduct a feasibility study toward
establishing a Federal Motor Vehicle Safety Standard
(FMVSS) for frontal offset crash testing.  The offset
research and testing is part of NHTSA’s actions to
develop standards that improve overall vehicle safety
in frontal crashes while accommodating international
harmonization.  In addition, the agency was petitioned
to use smaller size dummies to look for aspects of
safety that are not evaluated by the traditional 50th

percentile male Hybrid III dummy.  

Safety experts have noted that lower-extremity trauma
is strongly associated with disability.  Currently,
neither FMVSS No. 208 nor U.S. NCAP assesses
injury risks to the lower leg.  Results from NHTSA
tests in 1999 indicated that the offset test produced a
higher potential for lower leg injuries than the flat
barrier test.  Research suggests that there is a safety
value in conducting both the frontal offset test and the
flat barrier test.  Moreover, the evaluation of the 5th

percentile female Hybrid III dummy suggested that the
small female could be exposed to higher injury risk
than the male dummy in the lower legs and the neck in
a frontal crash.  

In the United Kingdom, the Transport and Road
Research laboratory conducted an investigation based
on real-world crashes and found that, despite the use of
seat belts, offset frontal impacts pose the greatest
threat to car occupants due to vehicle intrusion.  The
U.K. study suggested that there is a need for a test in
which the barrier is offset and a deformable impact
face is used.  

In response to the Congressional directive, NHTSA
studied the offset test (European Union Directive
96/79 EC) at 64.4 km/h (40 mph) to see if that test
provides additional benefits beyond the FMVSS No.
208 full frontal barrier test at 48.3 km/h (30 mph). 
Euro NCAP uses two test contractors and rates vehicle
scores on a five star system (Good, Adequate,
Marginal, Weak, Poor).  
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Australia previously studied the EU offset test 
protocol and found sufficient benefits to offset testing
that it adopted an offset frontal test based on the then
draft European test standard in 1994 and was the first
consumer crash testing program that combined both
full frontal and offset crash tests.  Starting in 1999,
ANCAP aligned its test and assessment procedures
with those of Euro NCAP, using a 64.4 km/h (40 mph)
impact.  ANCAP assigns a score with a maximum of
four points to each of four body regions.  It modifies
the offset score based on modifiers such as excessive
rearward movement of the steering wheel, airbag
stability, steering column movement, A-pillar
movement, structural integrity, hazardous structures in
the knee impact area and brake pedal movement.  It
combines the four body region scores for the offset
test, the side test, and these are combined to provide 
an overall score with a maximum of 32 points.  The
star rating is based on the overall score. The overall
rating considers the deformation of the vehicle’s
structure and injury measures to the head, neck, chest,
and upper and lower legs.

In the U.S., beginning in 1995, the Insurance Institute
for Highway Safety (IIHS) initiated a program using a
40 percent overlap frontal-offset test to rate safety in
cars.   This ongoing frontal-offset testing program
evaluates the crashworthiness of new model vehicles
crashed at 64.4 km/h (40 mph) into a deformable
barrier.  The IIHS found that a full-width frontal test
and a frontal-offset test complement each other; the
full-width test is especially demanding of restraints
and the offset test is demanding of the structural
integrity of a vehicle.  The IIHS rates vehicles either
Good, Acceptable, Marginal or Poor based on three
factors:  structural performance, injury measures, and
restraints/dummy kinematics.

Based on real world crash data and laboratory testing
of five makes and models, NHTSA’s study suggests
three changes to frontal testing could yield important
benefits.  First, the lower leg instrumentation and
criteria could be incorporated into both full-frontal and
offset-frontal crash testing.  Second, the offset-frontal
crash test could be used to complement the full-frontal
crash test.  Third, the small stature dummy could be
used in both of the frontal crash tests to evaluate risk
to that part of the overall population.

Dynamic Rollover Tests 

Some consumer groups and manufacturers have
criticized the adequacy of the static stability rating and

have urged that NHTSA develop a dynamic rollover
test that could, they claim, more accurately predict a
vehicle’s propensity to roll over.  

In 2001, Congress called for the  Department of
Transportation to fund a study with the National
Academy of Sciences on whether the SSF is a
scientifically-valid measurement and to include a
comparison of the SSF test versus a test based on
dynamic driving maneuvers.  The study is to be
completed in July 2001 with an agency response
within 30 days following its completion.  In the
interim, the Act permits the agency to move forward
on its proposal to provide rollover rating information
to the public.  The Transportation Recall
Enhancement, Accountability, and Documentation
(TREAD) Act of 2000 requires NHTSA to develop a
dynamic rollover test by November 1, 2002.  Per the
TREAD requirements, NHTSA will develop and carry
out a dynamic rollover test program for passenger cars,
multipurpose passenger vehicles, and trucks with a
gross vehicle weight rating of 10,000 pounds or less. 
As we develop a rollover test, we will determine how
best to disseminate test results to the public.  

The key milestones for this provision of TREAD are
to obtain public information on measurement
approaches and ratings in Spring 2001; publish a
notice requesting comments on the proposed test in
Fall 2001; publish an announcement of the final test
procedure and initial test results in Spring 2002; and
initiate full scale MY 2003 tests in October 2002. 
Building on the agency’s 1997-99 driving maneuver
testing program, the NHTSA Research and
Development program is supporting the TREAD
requirement to discriminate the rollover potential of
light vehicles by refining the test procedure for the
development of a dynamic test. Tests also will be
conducted in FY2001 to evaluate electronic stability
control devices on light vehicles.  

Child Restraint Systems

NHTSA has tasked NCAP to put child restraint
systems (CRS) (child safety seats and booster seats) in
the frontal and side impact NCAP crash tests for
research purposes.  NHTSA will seek to enhance the
occupant safety for children by examining CRS
performance results from some full-scale vehicle
testing. 

There have been significant gains in child passenger
safety since 1975:  CRS have saved more than 4,000
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children and the occupant fatality rate for children
under age 10 dropped 22 percent and is now one-
quarter that for the U.S. population as a whole. While
the fatality rate has decreased steadily, the total
number of child occupant deaths has not dropped as
rapidly, due to concurrent increases in the U.S. child
population and a near doubling of the number of miles
Americans travel on our nation’s highways.  In 1999,
motor vehicle crashes killed 1,135 child occupants
aged 0-10 years in the United States and injured
approximately 182,000 children. 

Vast CRS performance data can be collected from the
NCAP crash testing.  In the frontal and side impact
NCAP tests, there are spaces for placing two child
dummies in a test vehicle for collecting the CRS
dynamic performance data (necessitating the removal
of the rear adult dummy). 

NHTSA has a 3-year-old child dummy for use in
frontal crash tests and is developing a 3-year-old child
dummy for side crash tests.  With instrumented
dummies and photographic coverages, HIC, chest G’s,
neck reading, and dummy’s kinematics responses can
be collected. Such dynamic test data can be collected
from various vehicle makes and models and be used
for research purposes.

In preparation of adding CRS to the frontal and the
side impact NCAP tests of vehicles equipped with the
LATCH system, the NCAP staff is preparing a
laboratory test procedure for an NCAP test for CRS,
and listing what information NCAP testing can
provide to improve the testing of child restraint
systems in future FMVSS. 

The frontal test with CRS will be conducted first due
to the complexity of adding CRS (seating position and
availability of dummies) to the side impact test.
NHTSA plans to collect data from research and NCAP
tests on a total of 34 seating positions in 2001 using 20
vehicles, including 10 with 50% male dummies and 10
with 5% female dummies in the front seat, and Hybrid
III three-year-old dummies in the CRS.  The in-vehicle
testing results for CRS will be used to establish
baseline data and as one of the factors evaluated in the
feasibility study for establishing an NCAP-like rating
system and to aid upgrading future FMVSS. 

The TREAD Act contains provisions to improve the
safety of child restraints, including minimizing head
injuries from side impact collisions.  Section 14 of
TREAD requires the agency to issue by November

2001 a notice to establish a child restraint safety rating
consumer information program to provide practicable,
readily understandable, and timely information to
consumers for use in making informed decisions in the
purchase of child restraints. By November 2002, the
agency must establish the child restraint safety rating
program and provide other consumer information
useful to consumers who purchase child restraint
systems.

Among other NCAPs providing comparative CRS
information are Euro NCAP and Australian NCAP. 
Both programs provide results, for each vehicle tested,
of child restraints with infant (18 months) and toddler
(3 years) dummies in the rear seat for offset frontal
and side crash tests.  Japan NCAP is working on
developing a CRS rating system and test procedure. 
The IIHS uses 6 & 12-month-old child restraint airbag
interaction dummies in its tests.   

Braking

The NCAP braking program was conceived as a
method of getting additional information about a
vehicle prior to its being crash tested in the NCAP.   
Using the new vehicle models to be crash tested in the
NCAP program, NHTSA believes that some
comparative crash avoidance information can be
obtained.  Prior to the crash test, additional tests could
be performed on these vehicles without affecting the
vehicles’ usefulness for NCAP testing.  Examples of
such information would be comparative information
on a vehicle’s braking ability or lighting.  
In the area of braking, NHTSA is evaluating
performance on curves with different peak coefficients
of friction, as well as straight-line stopping distances
on dry pavement.  A series of braking tests on ten light
vehicles equipped with four-wheel antilock brakes was
conducted during 1998; that report has been released
and is on NHTSA’s website.  A second phase of
testing was conducted in late 1999.  The second phase
was a round-robin test of four light vehicles at three
different test sites to compare the braking performance
for site variability.   The second report is on the
NHTSA website as well.  

NHTSA’s next step will be to publish a Request for
Comments notice in the Federal Register, requesting
comments on the agency’s proposed braking NCAP
test procedure and possible reporting methods for
consumers.   The agency plans to hold a public 
meeting after the Request for Comments notice has
been published.  Once we are confident that the test
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program is working well, then next year we would
start testing vehicles and releasing results.

NHTSA has worked with the Japan Ministry of
Transport to draw on its experience with braking
NCAP, which it has been doing since 1995.  In many
respects, the work NHTSA has been doing is close to
Japan NCAP’s test protocol, such as initial speed and
loading condition.  NHTSA has independently arrived
at similar conclusions with regard to the brake
application rate for vehicles equipped with 4-wheel
ABS.  NHTSA’s efforts at this time are to focus on
criteria for test facilities including surface friction,
water delivery methods, etc.

Lighting

NHTSA sees evidence of potentially significant
interest in a lighting NCAP from the ubiquitous
automobile magazine articles that discuss the merits or
drawbacks of various headlamp beam patterns, and
from the many letters of complaint consumers send the
agency.  Consumers mostly complain about poor
performance and glare of headlamps that they use or
see.     

Headlamp beam patterns, even though required to
comply with minimum safety performance
requirements, frequently differ in appearance and in
actual illumination from one model to another in a
myriad of ways and qualities.  Providing an objective
rating of a vehicle’s actual roadway illumination
performance would likely be useful to drivers when
making vehicle purchase decisions.

NHTSA plans to evaluate industry work to
quantitatively assess how pleasing a headlamp beam
pattern will be to vehicle purchasers.  The addition of
this expanded comparative information on vehicles
and their headlighting performance would be useful to
the American public in its buying decisions. 
Headlamps that perform well can reduce the stress of
nighttime driving.  This is becoming more important
to the public as the number of older drivers increases.  
Many vehicle manufacturers are sensitive to the
interests of their vehicles’ consumers and have
developed methods for helping headlamp designers
achieve roadway illumination that is pleasing to the
customers.  Ford Motor Company, in particular, has a
methodology that takes drivers’ subjective descriptions
of beam patterns and converts them to objective,
measurable characteristics.  The application of such a
methodology could be the basis of a new vehicle

roadway illumination performance rating system for
use by prospective purchasers.  NHTSA will consider
both high and low beam performance, as well as glare
to oncoming drivers, in designing and evaluating a
lighting rating system.  

As a first step, NCAP proposes to test an array of
vehicles  prior to crash tests, to evaluate prospective
measures for headlighting performance. This
assessment is needed to determine if the information
discriminates fairly between different levels of lighting
performance.  The agency awarded a contract to the
University of Michigan Transportation Research
Institute in September 1999 for the initial phase of this
effort.  The contractor has completed the first part of
the contract and has decided that such a rating system
is feasible.  The next step is to develop a test
procedure for gathering the corresponding data.  After
testing it, we anticipate being able to collect data for a
ratings program on the MY 2003 fleet. 

Summary Rating 

The 1996 National Academy of Sciences study
recommended the development of one overall measure
that combines relative importance of crashworthiness
and crash avoidance features for a vehicle.  The study
suggested that 1) vehicle size, 2) laboratory crash test
results, 3) expert judgment on the value of engineering
features, and 4) real-world crash data for specific
models (of limited availability for most, especially
new, models) could eventually be incorporated into a
single measure that the public could use in vehicle-
buying decisions.  

While recommending that NHTSA establish a
summary crashworthiness rating right away, the study
recognized that, for the foreseeable future, summary
measures of crashworthiness and crash avoidance must
be presented separately due to differences in the
current level of knowledge, and differences in the roles
of vehicle and driver (skill, behavior) in the two areas. 
In the interim, the NAS study recommended that the
agency develop a summary measure of a vehicle’s
crashworthiness (combined frontal and side scores)
that incorporates quantitative information
supplemented with the professional judgment of
automotive experts, statisticians, and decision analysts. 
For crash avoidance, the study recommended the
development of a checklist of features for the near
future.
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NHTSA’s developmental work on a summary safety
rating includes the evaluation of a number of
methodological approaches, including those suggested
by interested parties.  Real world factors and test
results for frontal, side, and rollover ratings are being
considered.  It is NHTSA’s position that basing a
summary rating solely on frontal and side crash test
results would not provide a complete enough picture of
comparative vehicle safety.  Recent Congressional
action allowing the agency to proceed with its rollover
ratings program will enable the agency to move
forward with this concept. 

Elsewhere in the world, Australian NCAP was the first
consumer crash testing program that combined both
full frontal and offset crash tests, though it has
since changed exclusively to offset frontal testing. 
Euro NCAP provides a combined frontal/side rating.

CONCLUSION

In 1978, NHTSA began assessing the occupant
protection capabilities of new cars by conducting high
speed frontal barrier crash tests to support the
requirements of the Motor Vehicle Information and
Cost Savings Act.  It was the first program to provide
relative crashworthiness information to consumers on
the potential safety performance of passenger vehicles. 
The program’s goals were, and continue to be, to
provide consumers with a measure of the relative
safety potential of automobiles and to establish market
forces which encourage vehicle manufacturers to
design higher levels of safety into their vehicles.  

NCAP is a dual effort involving both the engineering
aspects of research and testing and the communication
efforts to determine what kinds of vehicle safety
information consumers want and need and how best to
convey that information to them. 

By all indications, the program has worked.  More and
more consumers have a heightened awareness of
vehicle safety and are placing a higher emphasis on it
in their buying decisions.  This, in turn, has moved the
industry to design cars that perform well in NCAP
tests.  Numerous studies have correlated 
improved NCAP performance with reduced fatalities
and injuries on the nation’s roads.  This progress has
been repeated around the world, where Australia,
Japan, and Europe have developed successful NCAP
programs.  

NCAP’s history has been one of expansion.  Initially
limited to full frontal crash tests, NCAP now includes
side impact tests and rollover resistance ratings. 
NHTSA is currently undertaking a strategic
assessment of further NCAP changes.  The U.S.
Congress has called for the agency to develop dynamic
rollover and child restraint rating systems.  Additional
ratings may be added for offset frontal crashes, and for
braking and lighting performance.  Also, a combined
crashworthiness rating, or even the feasibility of a
combined crashworthiness and crash avoidance rating,
may be studied and developed in the future.  

Note: The United States Government does not endorse
products or manufacturers.  Trade or manufacturers’
names appear only because they are considered
essential to the object of this paper.
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