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The Automobile as Hazard:
The Failure to Respond”

Robert Kates
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Why are 450080 deaths and nearly 28000508 injarics toteratad
i the United States? Why are we not domg ore than we can 1o
reduce the  Bazard? We came to study these guestions of guto
Sat‘ely as a case ~muy in the context of the whole spectrum of
technological Bazards which society fices. We chose 1o study the

hazard of auto \‘;’s.ci; because of the profound contradiction that
it puses to both experts and lay people, to drivers and congress-
men- the profound contradiction between what we know and
what we do.

Qur basic knowledge of motor vehicle hazards, compared to
other technological hazards, is extensive and advanced. We can
begin to demonstrate this by reference to Figure 1, which displays
the work of onc of our colleagues who is seven years old. She does
not address driving directly, but rather a motor vehicle appropriate
to her age—the go-cart. She begins with the issue of good drivers,
then turns to the quality of the vehicle, and then to the nature
of the highway, that she expresses as a ride that doesn’t tip you
over (she may also be referring to the cornering ability of the
go-cart as well as the banking of the track). She concludes by
again raising the issues of individual protection and safety edu-
cation.

Dr. kates is University Professor and Professor of Geography at Clark
University. His recent rescarch has focused on societal management and
risk assessment of technological hazards.

*For more detaill on the materials in the text see: T, Bick. C. Hohenemser,
and R, Kates, »Target: Highway Risks,” Part 1 Pavironmenr, Morch, 1979,
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48 THE AUTOMOBILE ASHAZARD

What suffices for a seven-year-old in go-cart safety analysis
suffices for a society as well. In Figure 2, we present a generic
model of hazard structure applied to a simple auto accident
sequence. The top line of the diagram indicates seven stages of
hazard development, from the very carliest (left) to the last
and final expression of hazard (right). The seven stages arc ex-
nressed generically in the top of cach box, and in terms of &
ampie motor vehic ". aecident in the bottom of each box. The

5
stages have a complex structure and are linked by causal path-
ays, denoted by mnw% e mbddie line of the diasram -

dlCdtL\ six controi st (v patiwavs befween hazard
< by vertcal arrows.
I:dch control stage is defined by an opporiumty G interveng
gither to prevent or reduce hazardous events and conseguences
or to mitizate conszquences after they occur. These are liste
generically in Tabie 1 and in Figure 2 by the specific mmro}
actions that apply to the sample auto accident sequence. Thus,
control staze 2 should be read: “you may modify techology
choice by substituting public transit for automobile use, and thus
block the further evolution of the motor vehicle accident sequence
arising out of automobile use.” The third line indicates how
Haddon and the Department of Transportation* have structured
the causal sequence of hazard. Three stages, denoted ‘‘pre-crash,
crash, and post-crash™ are envisioned, with various control actions
and standards classified according to these. The fourth line shows
the time dimension. This arrow applies to the ordering of a speci-
fic hazard sequence. It does not necessarily indicate the time scale
of managerial action. Thus, from a managerial point of view,
certain hazard consequences may occur first and lead at a sub-
sequent time to control actions affecting initiating events.
Combining this relatively well-understood theory of auto
accident evolution with exceptional (by the standards of other
fields) reporting data one can present a prescription for personal
safety based on a distillation of a large amount of literature
(Tabie 2). In using this prescription, one must immediately note

that the vanous items are not mutuaily exclusive and sonie, in-
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Table 1.

Models of Highway and Vehicle Safety Managemen:
)

CONTROL ACTIONS

Defined in this work

. Modify human wants

. Biock ininating evenls

. Block cutcomes

. Block consequences

. Block higher order

consequences

Defined by Haddon

Pre-crash phase

Crash-phase

Post<rash phase

EXAMPLES

Reduce car travel,
reorder home/work
location,

Substitute public
Rru"' portation, other
mod

Improve highway
visibility, warning
signs, driver training.

Median barniers,
emeargency biakes.

S
yvrooi glass, remove
roadside barriers.

¢

aibeits, shatter-

o

-

Fire-proof fuel tanks
Speed emergency
medical aid.
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definitive analysis.”

from & motor vehicle accident, but may have done so well as to
i we born again. Nonetheless, by following even a few of these
{‘ : prescriptions the individual can casily reduce the personal danger

& of death in an auto accident by a factor of 3 to 5.
> A similar prescription comes from Washington and it deals
‘2 with safety countermeasures related either to the highway itself,
\D “; to rezulating traffic, or to educating drivers {Table 3). The list
g omits making cars safer because that particular task was assigned
* = to another agency. This ranking of countermeasures, by decreasing
5 ] cost effcctiveness and by the total fatalities that they would
- z forestail over a ten-year period, is a controversial list.* Without
- :5 5 " o areuing its merits here we can surely all agree that it demonstrates
7] 2 & & that we can think of lots of ways of improving highway and traffic
" - & safety, and, in some rough rank ordering, we can describe their
. 4 effects both in terms of the benefits and fatalities forestalled and

g o 2 in approximate costs.

s % = « * We can make these lists of what our group would call control
< A 2 2 2\ adjustments because we basically understand the causal structure
: I e E of automobile accidents. We don’t understand that chain com-
A T pletely. We are particularly confused by the issue of motivation:
: B g = @ for example, there is evidence that some deaths from motor
= e 5 2 :é = vehicles that are classified as accidental may indeed be suicidal

o o o - or even liomicidal. Nonetheless, compared to the hazards of
5 - NER £ = : chemicals, the hazards of the auto accident are well understood.
: { i L i We understand the physicsAof momentum and energy, and, indeed,
5 = , 1 have come to understand it so well that a major prescription is to
& . = : control the stopping distance in the last half-second before a

= 21« ' human being impacts a non-resilient object. How well have we

® < & used our knowledge?
g E *The report (The National Highway Safery Needs Keport, U. 5. D.G. T,
= % 1976) was based on an extensive literature search and consultation with the
~ biue ribbon panel of 103 highway experts known as “Delphi Panei” From
s ‘ an initial list of 200 possible safety measures, 37 actions of “potentially high
z - payolf” were culled and analyzed in terms of cost effectiveness. Because of
o the uncertain methodology used in arriving at cost effective estimates, many
experts, including some transportation officials, continue to question its
value. In particular some officials argue that the report is no better than
the intuitive “commonsense approach™ whereby highway safety cxperts
decide priorities based on their personal experience. Such criticisms are rein-
' :'f:_ forced by the authors of the report itself when they note that “our current
= information is neither sufficiently accurate nor cornclusive to support a truly

g1




Table 2.
Prescription for Perscudl Safety
REDUCESRISK OF
DEATH

DON'T DRINK OR TAKE DRUGS 50%
USE SEAT BELTS ALL THE TIMF 259
AVOID DRIVING AT NIGHT, ESPECIALLY

FRIDAY AND SATURDAY NIGHTS 15%
BE A WOMAN DRIVER, OR DRIVE WITH A

WOMAN 60%
BE OVER 35 OR DRIVE WITH AN OLDER

PERSON 40%
DRIVE ON TURNPIKES AND INTERSTATES 60%
DRIVE LARGE CARS 50%

In absolute terms, not very well. In 1977, for example, motor
vehicles accounted for 47,700 dcaths and 1.9 million disabling
injuries. There was approximately $12 billion of property damage.
When the total cost of fatalities and injuries, measured in lost
wages, insurance costs, and medical care, 1s added to the property
damage, the resuiting sum is 325 to $37 biliion dollars depending
upen the assumptions made. Since the introduction of the motor
car in about 1900, there have been about 2.1 million highway
fatalitics. This exceeds all the Usnited States war dead in the
century by more than a factor of three.

As shown in Figure 3, there has bcen a steady increase in
vehicles involved in accidents during each of the last 45 years;
overall they have increased by a factor of fourteen. The total
aumber of deaths per year, however, has increased less, only by
about a factor of two since 933,

To put it simply. we arc dying in larger numbers because our
popuiation has increased, and we are driving more; but because
of the increased safety of the driving, this in itself has not notably
increased or decreased the risk. This increased safety is shown in

kit

Table 3,
Rarking of Countermeasurss by Decreasing Cost Effectiveness in Present Value Dollars

Per Total Fatalities Forestalled-10 Year Total

DOLLARS FLR

COST
($ millions)

FATALITIES
FORESTALLED

COUNTERMEASURE
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54 THE AUTOMOBILE ASHAZARD

the decline of the death rate per 100 million vehicle miles in the
last 45 ye

individual has changed Httle over the past 45 years: the death rate
per unit population, despite f{luctuations. has remained at a
roughly constant average value of 20-30 per 100,000 people
per year.

While a fluctuating rate between 20 and 30 per 100,600 popu-
lation would generally hold little overall significance in com-
parison to the range of epidemiological statistics, the decline of
the 1950s followed by the rise in the early 1960s has had pro-
tound political and social significance.

In 1965, when the number of motor vehicles numbered 90
million and traffic fatalitiss stood at 49,000 per year, a series of
Congressional hearings was held at which the auto industry
and state highway officials were roundly criticized for failing to
do more to combat the highway death toll, There were renewed
calls for a more active federal role. In the same year Ralph Nader
published Unsafe ar any Speed. a ringing indictment of the auto
industry’s “*deliberate refusal” to make safer cars available to the
public. The Congressional hearings and Nader’s book received
broad publicity, as did the conclusion of a special Presidential
study board that the inadequate performance of state and local
highway officials was 2 major reason for the current (highway
satety) crisis.

This “crisis” developed more than 40 years after Henry Ford
first begzn mass-producing motor vechicles, and more than 30
years atter the tederal government became heavily involved as g
highway builder. In retrospect. the preceding vears had been a
time when safely management, too narrowly conceived and ad-
ministered in a highly decentralized manner and consistently
evading the issue of automobile crashworthiness, had consistently
lagged behind screntific knowledge. And while safety management
tiad achieved a roughly constant traffic-mortality-per-unit-popula-
tion (as vehicle numbers increased five-fold), this was no longer
enotgh.

A new era began with President Johnson's introduction of land-
mark legislation in January 1966. This legislation was subsequent-
ly divided by Congress into two bills: the Highway Safety Act
and the Motor Vehicle Safety Act. Both were passed overwhel-
mingly by Congress and signed into law nine months later.

ars (Figure 4. At the same time. the risk to an average
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56 THE AUTOMOBILY ASHAZARD

With various amendments, these laws set the framework for 3
significant departure from the predominant emphasis on accident
prevention, which had persisted for over 40 years. Purticular!y,
the second 1960 law envisioned numerous managerial strategies—
classified as preventing outcomes and consequences in our }.J/A:‘d
model, and as the crash and post-crash phases in Haddon’s schema,

in addition, the two 1966 laws initiated an enormous financial
commitment to reduce the death and destruction on the nation’s
highways. From fiscal year 1976 to fiscal year 1977, the federaj
government has spent $6.6 billion toward this end The cost
to state and local government has been even greater. In fiscal
1977 alone, states and localities spent over 34 billion to comply
with federal highway safety legislation. In the same year, new
car buyers spent an additional $260 per car, or a total of about
$2.5 billion, for federally mandated safety features. For the first
time in history, expenditures on specific safety became an appre-
ciable fraction of highway and vehicle expenditures.

How effective has the 12-year effort since 1966 been? One
measure is the trend of highway deaths shown in Figure 3. In a
recent report NHTSA claims that a total of 150,000 lives has
been saved since 1967 because of the reduction of the mortality
rate per 100 million vehicle miles from 5.25 to 3.25. There is some
reason to be skeptical that gains since 1967, which as such are
undeniable, have in fact resulted from the federal highway safety
Program.

Changes in the fatality rate can easily occur quite indepen-
dent of the federal program. Thus, a decline during 1967-1977
would be predicted because of the rapid entry of women into the
pool of drivers, the growing proportion of urban drivers. and the
effect of the S5Smph speed limit (mandated by oil scarcity rather
than safely considerations). Also, an increase would be p}edicted
based on the changing age distribution of drivers to greater pre-
dominance of young and old. On such mixed considerations, we
estimate that gains specifically due to the federal safety program
are considerably less than the 40 percent claimed

But whatever the degree of credit claimed, our prognosis for
future progress is limited. To illustrate. we consider the most
attractive of physical countermcasures in Tabhle 3, mandatory
safety belt usage; one that sccording to the chart is designed t;)
torestall an average of 8.900 deaths per year. Why is it that~manda-
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tory seatbelt use laws have not been cnacted’
of reasons commionly given why such seatbeit laws have not been
enacted. The first relates to ifs efficacy and the second to its
esirability. The first argument asserts that even if the law were
cnacted it would not increase current use from the dismal 14
percent observed in a recent national highway traffic safety
administration study or even the 25 percent who have expressed
their employment in tesponse to questions that they regularly
use seatbelts. This is probably true, and we suspect that a com-
pulsory law without enforcement would have iittle effect on
seatbelt usage. But there is no reason to imagine that even modest
enforcement will not have an effect. The $3mph maximum speed
law is enforced sporadically, and it certainly is observed only
indifferently. Yet, while not achieving its goal of reducing the
average maximum speed to 55mph, there has been a subsiantial
and significant overall reduction in average top speeds and an
accompanying reduction in death rates. A further argument,
sometimes asserted, is that even if there were an increase in a use
of seatbelts, this would not prevent fatalities. This is not a gener-
ally accepted argument, because there is wide agreement that we
would have substantial savings of lives, although estimates may
vary by as much as between 7,000 to 12,000 per year.

A second line of reasoning runs that a voluntary campaign
would be more preferable. While we might readily agree, we can
appreciate the need for inveluntary actions to pursue a cominon
good. The survivors of auto accidents live with us for a very long
time: they tax the health care system and a variety of public
support systems for many years. It has been widely accepted in
other areas of our national life that individual behavior can be
curbed when it places an undue burden on the broader societal
welfare. Indeed, countries as diverse ss France, Australia, and
Sweden have passed mandatory laws that are Lnfor“e i and have
ted to between 70-90 percent reported scatbelt usage. A student
of national character can only marvel at the diversity of these
three countries, each of which seems to have overcome the
standird objections that prevail in our country. A mandatory

atbelt law in America would probably be unpopular, but it is

(l clear that it is unobtainable. The majority of people asked in

opinion polls say that they are against it, vet interestingly there
is considerably higher approval for mandatory scatbelt laws than

There are two sets
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Why is it that individuals fail to use seatbelts and a Lirge number
of them oppose mandatory usaee? My collcapues at Decision
Rescarch have studied this refuctance to use scatbelts in the light
of research showing that safety behavior, or as they call it “pro-
tective behavior,” is influenced more by the probability of a
rzard than by the severity or magnitude of its consequences:
and that people are not inclined to protect themselves against
very low probability hazards.* The individual hazard is, in one
sense, quite low. They calculate that the chance of a fatality
each time one gets inte an automobile is about 1 in 3.5 million,
although a disabling injury is considerably higher, being about 1
in 100,000. With the odds in each trip being so low, it’s not sur-
prising that only one in four persons report that he regularly
wears seatbelts. Nonetheless, if one uses a different standard,
that of a lifetime of driving (50 years), the odds of having a
fatal accident rise to about I in 100, with the probability of
expericncing at least one disabling injury about one in three.

In addition to this element of rationality, that is, the small
probability of a fatal accident. there is the scnse that driving is
a voluntary activitv. There is some evidence that suggests that we
have a double standard between veluntary and involuntary activi-
ties, that accepts greater risks in activities that are considered
voluntary. in any event. whether voluntary or aot. drivers ol
over the world evidence o belief in their own skill as drivers
compared 1o the population at large. replying that they consider
themselves 1 the apper pereentile of skill
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11s~‘d ed or enforced,
thoy allustrate the special problem of making further progress in
aute \:'aé'm‘ in the luce of 2 strong reluctance by ;mlustrv to pro-
. The support and some Lm;s prodding that
a concernad pvbm pruwdc*k to regulatory agencies is undermined
by the fact that individual members of the public are willing to
acquiesce to a loss pattern in death and injury for themselves
which. witen taken in aggregate, carries a very high price in re-
quired medical costs and lost productivit

Our final prognosis is not 2 hopetul one. If our economy
continues to expand, despite rising costs of il and in the face of
chronic inflation, driving will axpand fturther, and the two-cur
houschold will become standard. Thus, much improvement in
hazard management will be vitiated by increased driving, and may,
because of the introduction of smalier, less crashworthy cars,
even exceed our present projections.

We will have to work very hard just to keep the slaughter on
the highways contained to the “‘acceptable™ 50,000 deaths and
2,000,000 injuries. We will consistently favor technological fixes
over behavioral adjustments because, while costly, they seem more
dependable in the face of the gap between individual public be-
havior and aggregate desire for safety.

There are other scenarios, of course, that can lead to a less
dour future: a more socially responsible industry developing a
car that achieves major safety goals without prchibitive cost; or
a major catastrophe, possibly involving trucks “that leads to re-
newed efforts to improve truck safety”: or a notable shift in the
perception of driving from a voluntary to an involuntary risk.
But these are not probable outcomes. The automobile, more than
any other modern *ef‘hnohgy is rooted so deeply in our

onomy, our lifestyle, and our psyche that even the anguished
has only modest effect on well
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