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1. | NTRODUCTI ON_AND SUMVARY

At the request of the House Appropriations Commttee, the
O fice of Technol ogy Assessnent, through contract OTA-ClI
engaged Econom cs & Science Planning, Inc. (ESP) to undertake
a study of the need for and nmeans to assenbl e detailed data on
actual autonobile collisions so as to develop realistic autonobile
design standards. The study examned the desirability, utility,
desi gn and cost of crash recorders and of the alternate approaches
to gathering collision data, including conputer crash sinulation,
controll ed | aboratory crashes and their correlation with observed
vehi cl e deformations, and nethods to inprove the accuracy of acci-
dent investigation reporting and to increase the utility of nationa
crash data files. Specific data collection prograns previously
proposed to Congress by the National H ghway Traffic Safety
Administration were studied and evaluated. This report contains
the results of this effort.

We have concluded that the current national accident data
base is inadequate to resolve the uncertainties in NHTSA s current
and proposed notor vehicle safety prograns. One of the major
deficiencies is data relating collision forces and actual fatalities
and injuries. The need has been clearly expressed by Professor
B. J. Canpbell (University of North Carolina):

". . . when one is forced to use nonhuman subjects [in
| aboratory crashes] then one is left in the situation of
knowi ng a great deal about the physics of the crash but
knowng little of the actual injuries that mght have
occurred in such a crash. On the other hand, in rea
wor | d aut onobi |l e crashes one can | earn about the actua
outcome in terns of survival and injuries, but the

i nput variables nmentioned before are unknown.
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“The need to link these two systens is apparent.

Engi neers who design protective systens need to know
about stopping distances, forces, decelerations, etc.
But knowi ng these things is of too little help unless
one has a way to relate themto real world injuries.”

FI NDI NGS

1.

The existing national data base is inadequate

-- only four of 40 existing standards have been shown to
be beneficial based on statistical evidence.

-- the nationw de effectiveness of lap belts in mtigating
fatalities is still unknown after five years; statistical
evidence is available fromonly one state.

-- there is an immedi ate need for nore and bhetter crash
dat a

° to support rulenmaking and to estinate the benefits
of proposed safety standards

° to determne the effectiveness of existing safety
st andar ds

° to determ ne causes of accident, injury and fatality
to aid crashworthy vehicle design

° to identify new safety problens as they devel op

o for predicting the inpact of trends in notor vehicle
design on accident incidence and outcone
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Larger crash data collection expenditures than the

$5 mllion to $6 mllion now programmed annually
appear to be justified:

° Mtor Vehicle accidents cost society $22 billion
to $44 billion annually.

° Present safety standards cost consuners $2.5 billion
annual |y

° proposed and possible safety standards could cost an
additional $4 to $12 billion annually.

° Present and planned safety standards add weight to
aut onobi | es which increases gasoline consunption

2. A Conpr ehensi ve Acci dent Data Program

must be designed with great care to assure that

° it is representative and avoids inadvertant biases

° it wll answer the outstanding critical safety questions
° jt is adequate in rate and quantity

° jt provides uniformty in reporting and fornat

shoul d be reviewed and approved by a broadly based body
of experts before it is inplenented.

el ements for a conprehensive program coul d include:

° 500,000 to 1,000,000 crash reports per year for a
mass data file at a cost of $3 to $10 million per year
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0 the neasurenent and reporting of crash severity
either by vehicle deformation measurenent or a
cheap and widely installed crash severity recorder,
at a cost of $10 to $20 million per year.

° some neasurenent of crash dynam cs using some mx of
simul ated accident reconstruction (SMAC) and
collision history (disk or tape) crash recorders at
a cost of $2 mllion to $4 mllion

° supplementary surveys to answer specific questions
and the existing special prograns now costing $5 to
$6 nillion per year

° a cheap crash severity recorder at a devel opment cost
of about $500, 000

© field trials of planned safety inprovenents whose
costs are high and whose benefits are uncertain (as
an example, the cost of a field trial of passive
restraints would be $30 - $60 nillion)

3. The Federal Governnent, not States, nmmnufacturers or insurance
conpani es, shoul d support the central data collision activities.

-— It is a national problem

-- The Mdtor Vehicle Safety Standards are pronul gated by the
Federal Governnent.

-- The data has to be obtained in an unbiased and uniform
manner throughout the nation.

-- The Federal Government has the resources and ready access
to the sources of information.
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4, Crash recorders provide data that may be adm ssible in

a court of |aw

5. Program alternatives include the follow ng:

Doing nothing to inprove the current crash data

acqui sition system [f this course is followed, $22

to $44 billion in societal losses will continue to be
incurred each year w thout devel oping adequate tools

to anal yze and correct the problem $7-14 billion or
more in consunmer costs will be inposed yearly by current,
proposed and advanced notor vehicle safety rule making
whose benefits, in nost cases, will continue to be
uncertain.

Upgradi ng current data collection progranms w thout adding
a nass data acquisition system This course will neither
provi de statistically convincing nmeasures of the reduced
i ncidence of death or injury resulting fromincorporation
of safety features nor will it give a timely response to
questions regarding the inpact of vehicle design changes.

Providing a mass accident data acquisition program at a
cost of $3 to $10 million yearly. This course will begin
to permt timely statistical determ nation of safety system
benefits and identification of autonotive safety problens.
However, crash severity measures will be inadequate and

it wll be difficult to associate injury with crash severity.

Upgr adi ng mass acci dent data acqui sition program to provide
accurate severity reporting at a cost of $10 to $20 million
annual | y. This action would finally provide tinely

determ nation of safety benefits with ascertainabl e accident
severity incidence and associated injury and fatality
exposure bridging the gap between | aboratory and field
experience.
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0 Use of acceleration time-history (disk) recorders. A
smal | (10,000 to 20,000 recorders; $2-4 nmillion)
program will permit: generating baseline statistical

information such as severity distribution of all collisions;
the calibration of vehicle deformation estimtes as a
severity neasure; and calibration of conputer sinulated
crash reconstruction (SMAC). A program as |arge as

| arge as 100,000 disk recorders -- $10 mllion -- would
overdo it from the standpoint of research and be

i nadequate from the standpoint of nmass data gathering.

Devel opnent of a cheap and proliferable causal severity
measurenent device at an estimated devel opnent cost of

$500, 000 and a production cost of approxinmately $2 per unit
wi |l provide a device capable of wi despread installation
that permts ready read out of crash severity nmagnitude and
direction by an untrained investigator. The need for
careful deformation measurenent and transformation of these
nmeasurenents to equivalent barrier speed would be

el i m nat ed.

providing a federally sponsored field trial of uncertain
and/ or expensive safety aids. This programwll permt the
eval uation of safety aids, where normal market forces do
not operate, prior to their being nandated on a national

scal e. (In the case of passive restraints, the one tine
cost would be $30 - $60 million. )

This study was acconplished by an extensive literature survey;

by i ndependent anal ysis by nenbers of the ESP staff; by anal ysis
of specific assigned topics undertaken by know edgeabl e nenbers
of the autonobile accident research comunity; and through an
Autonobile Collision Data Wrkshop, convened January 16 and 17
1975, at which the requirements for, and various approaches to,
better collision data gathering were presented and discussed in
depth by experts in all aspects of the problem |ndividuals who
participated in the Wrkshop were the follow ng:



Auto Col lision Data
February 17, 1975

Page 7

Lynn Bradford National H ghway Traffic Safety
Admi ni stration

Paul Brow nski AVCO Systens Division

B. J. Canpbell H ghway Safety Research Center
Uni versity of North Carolina

Charles Conlon, Jr. AVCO Systens Division

J. Robert Cromack Sout hwest Research Institute

John Edwar ds Ford Mtor Conpany

M D. Eldridge National H ghway Traffic Safety
Admi ni stration

Vincent J. Esposito National H ghway Traffic Safety
Admi ni stration

Wl liam Fitzgerald AVCO Systens Division

John Garrett Cal span Corporation

Howard P. Gates, Jr. Econom cs & Science Planning, Inc.

Law ence A Gol dnuntz Econom cs & Science Planning, Inc.

Wl ton G aham Econom cs & Science Planning, Inc.

Janes Hofferberth Nat i onal H ghway Traffic Safety
Admi ni stration

John F. Hubbard, Jr. Center for Auto Safety

Paul R Josephson Center for Auto Safety

Charl es Kahane National H ghway Traffic Safety
Admi ni stration

Edwin A Kidd Cal span Corporation

Phil Kl asky Tel edyne Ceotech

Gene G Mannel | a National H ghway Traffic Safety

Adm ni stration

Don Mel a National Highway Traffic Safety
Admi ni stration
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not

Charles A Mffatt

David Morganstein

Janmes O Day
Brian O Neill

L. M Patrick

Steven J. Peirce
Louis W Roberts

A J. Slechter
John Versace

Ri chard WI son

National H ghway Traffic Safety
Admi ni stration

Center for Auto Safety

H ghway Safety Research Institute
Uni versity of M chigan

I nsurance Institute for H ghway
Saf ety

Wayne State University

National H ghway Traffic Safety
Admi ni stration

Transportation Systems Center,
Departnent of Transportation

Ford Motor Conpany
Ford Motor Conpany

Ceneral Mtors Safety Research and
Devel opnent Laboratory

W wish to acknow edge our gratitude to these individuals
only for their participation in the Wrkshop, but for their
continuing assistance during the study effort and preparation

of this report.



