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Preface

Risk management is a balancing act.  We weigh the rewards of risk against
potential adverse outcomes.  A zero risk life is not on offer.  Taking risks leads,
by definition, to accidents.  It is possible to be too cautious, to have too few
accidents.  The speculator’s slogan – “No risk, no reward” – is true for all of us.

Everyday risks

Risk management involves making choices in the face of uncertainty.  Many of
these choices involve mundane directly perceptible risks.  We manage these sorts
of risk instinctively and intuitively – we do not do a formal probabilistic risk
assessment before crossing the road.  Where the risks concerned are voluntary,
the invisible hand of Adam Smith appears to be at work – ensuring that the
number of accidents we have is optimal.  Neither George Mallory nor Ayrton
Senna wanted to die in the way they did, but both were determined to be their
own risk managers.  So, in a less dramatic way, with crossing the road to catch a
bus; if we are late and determined not to miss it, we will take greater risks
dodging traffic in order to catch it.  No one wants an accident, but we all appear
determined to be our own risk managers.  Attempts by legislators, regulators and
safety campaigners to make us safer than we choose to be are routinely
frustrated by behaviour that re-establishes the level of risk we choose to take in
pursuit of the rewards we seek.

With involuntary risks – imposed risks – there are limits to the efficacy of the
invisible hand.  There are many residential streets with fast traffic and good
accident records – because children are forbidden to cross them, old people are
afraid to cross them, and fit adults cross them quickly and carefully.  The good
accident records are purchased at the cost of community severance – people on
one side of the road do not know their neighbours on the other.  One person’s
freedom to drive fast is another person’s imposed risk.  How the rights of
motorists and residents are to be balanced is a matter for political negotiation.

About one third as many children are killed in road accidents in Britain today as
in 1922 when there was a nationwide 20 mph speed limit and hardly any traffic –
not because the streets are three times safer for children to play in, but because
they are perceived by parents to be so dangerous that they do not let their
children out anymore.  Should children be withdrawn from the threat, or the
threat withdrawn from the children? This is a live question in transport policy
debates today.  Opinion varies about how the balance should be struck.
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Risk perceived through science

Not all risks can be seen by the naked eye.  The causes of infectious diseases and
cancer, for example can usually only be identified with the help of microscopes
and scientists, in turn aided by statisticians and epidemiologists.  The use that is
made of the information that they provide varies.  Again we encounter the
distinction between voluntary and involuntary risk

Quite convincing information is now available about the harmful effects of
smoking, drinking to excess, and the taking of various drugs, yet many people
still do these things – strongly suggesting that, for those who indulge, the
perceived rewards outweigh the adverse consequences.  As with directly
perceptible risks, attempts to criminalise voluntary self-risk have a dismal record.
The main effect of prohibition, whether of drink or drugs, has been the spawning
of criminal empires.

Where science can show conclusively that someone, say a polluting
manufacturer, is  imposing risks on others, then as with our first category of risk
we encounter a problem of defining rights.  Does my entitlement to clean air
outweigh your right to pollute.  One often proposed way of dealing with such
risks is to convert them into voluntary risks by the creation of a market.
However, market forces cannot help until this issue of rights is settled.  If I am
entitled to clean air, the price to be negotiated is the amount of compensation
that I will accept for your imposition.  If you are entitled to pollute, the price to
be negotiated is the amount that I would be willing to pay you to stop.  These
two prices are not the same.  A more common way of dealing with such risks is
by means of regulatory standards – the equivalent to an agreed speed limit on a
residential street.  The process of negotiating such standards is frequently
complicated by a lack of agreement about the value of the costs and benefits of
the polluting activity, and the fact that the beneficiaries and the bearers of the
costs are seldom the same people.  The process is even more complicated when
the risks at issue are virtual.

Virtual risks are products of the imagination which work upon the imagination.
The less conclusive the science relating to a particular risk, the more liberated are
people’s imaginations.  BSE/CJD, genetically modified foods and mobile phones
are topical examples of virtual risks.  In the absence of clear and convincing
scientific evidence, judgements about these risks will be influenced by people’s
predispositions to view the evidence in particular ways.  This paper presents a
four-fold typology of the predispositions commonly encountered in debates
about virtual risks:

• The individualist is a cheerful optimist, a believer in market forces and
prepared to take a gamble, because you are likely to win more than you lose –
if you can’t prove it’s dangerous assume it’s safe.  Science provides solutions.

• The egalitarian is a worried pessimist concerned that Man’s impact on Nature
and Society will have devastating consequences; he is also much concerned
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with the fairness of outcomes – if you can’t prove it’s safe assume it’s
dangerous.  Science creates new risks.

• The hierarchist is a careful bureaucrat who assumes all risks ought to be
managed; he is very uncomfortable in the presence of virtual risk because his
managerial style requires reliable information about the probable
consequences of regulatory intervention.  Science needs regulating.

• The fatalist feels powerless in face of the forces of both Nature and Society –
the best you can do is buy lottery tickets, and duck if you see something
about to hit you.

These predispositions are deeply entrenched and highly resistant to incompatible
information, and when there is no trustworthy information they tend to be the
principal determinants of what people believe about hypothesised threats.  What
people believe about virtual risks depends on whom they believe, and whom
they believe depends on whom they trust.  Recent surveys of trust by both Mori
and academics have produced rather disturbing results.  Least trusted (by only
about 10% of those sampled) were government and big business; most trusted
(by over 80% of the sample) were friends and family.  Thus the generators and
regulators of most big risks, and those with access to the best information about
them, are trusted least, and those with access to the least reliable information are
trusted most.  This provides fertile soil for the hysteria and paranoia that are
routinely exploited by the media whenever they discover a new virtual risk

With such risks the balancing act still involves judgements about rewards and
potential adverse outcomes, and these judgements will be strongly influenced by
whether the risk is seen is as voluntary or imposed.  In terms of the above
typology the opposition to genetically modified foods can be viewed as an
egalitarian crusade; its success, in the absence of any uncontested evidence that
GM foods have done any harm, can perhaps be explained by the fact that a) few
consumers at present, of any predisposition, see any benefit in eating them, and
b) the producers’ resistance to labelling, thereby denying the consumer choice,
has resulted in GM foods being seen as imposed risks – imposed for the benefit
of the producer.  If a risk, however small or remote, is accompanied by no
perceptible rewards a rational risk manager will have no reason to take it.  By
contrast, the – slightly more convincing, though still inconclusive – evidence of
potential harm caused by mobile phones has not perceptibly impeded the
impressive growth rate of this form of communication.  Here the risks are largely
seen as voluntary and for most people the rewards associated with their use
appear to justify the risk.

Policy implications

• New-born infants have all their risk-management decisions taken for them by
their parents or guardians.  The process of development involves a
progressive handing over of these responsibilities until the child reaches the
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age of responsibility.  Whenever the state intervenes to over-ride decisions
made by adults about risks to themselves that they freely choose to take, it
fairly earns the title “The Nanny State”.  Attempts to regulate self-risks
voluntarily assumed will fail, or have perverse effects – Adam Smith’s Invisible
Hand Rules OK!

• Attempts to regulate imposed risks can succeed only to the extent that the
regulated – both those constrained and those protected – have good reason to
trust the regulator.  This, given the conflicting interests and predispositions
involved in risk debates, is a tall order.  An optimal state of collective self-
interest is one that has been defined by economists – they call it Pareto
optimality – but not yet achieved in practice.  Untrammelled self-interest,
where definitions of self-interest rest are rooted in different predispositions, is
unlikely to yield results that everyone will recognise as ideal.  Here we are in
the realm of Adam Smith’s Theory of Moral Sentiments.
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1. Introduction

Every day, in decisions ranging from crossing the street to considering whether a
hamburger is safe to eat, every one of us must face and manage a wide variety of
risks.  Every such decision involves balancing the uncertain rewards of actions
against the potential losses.  Figure 1 uses the risk "thermostat" as a model of this
balancing act.

Figure 1 The Risk "Thermostat"

The model postulates that

1. everyone has a propensity to take risks;

2. this propensity varies from one individual to another;

3. this propensity is influenced by the potential rewards of risk taking;

4. perceptions of risk are influenced by experience of accident losses – one's
own and others';

5. individual risk-taking decisions represent a balancing

6. act in which perceptions of risk are weighed
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7. against propensity to take risks; and

8. accident losses are, by definition, a consequence of taking risks; the more
risks an individual takes,

the greater, on average, will be both the rewards and the losses he incurs.

There has been a long-running and sometimes acrimonious debate between
"hard" scientists – who treat risk as something that can be objectively measured –
and social scientists – who argue that risk is culturally constructed.  Much of this
debate has been caused by the failure of the participants to distinguish among
different kinds of risk.  It is helpful, when considering how the balancing act in
Figure 1 is performed, to be clear about the sort of risk one is dealing with.  There
are three:

9. directly perceptible risks, such as climbing a tree, riding a bicycle, and
driving a car;

10. risks perceptible with the help of science, such as cholera and other
infectious diseases; and

11. virtual risks, about which scientists do not or cannot agree, e.g., the
connection between bovine spongiform encephalopathy (BSE, or mad cow
disease) and CJD (Creutzfeldt-Jakob disease) in humans; global warming;
and numerous suspected carcinogens.

In Figure 2 these categories are represented by three overlapping circles to
indicate that the boundaries between them are indistinct, and also to indicate the
potential complementarity of approaches to risk management that have
previously been seen as adversaries in the debate between the "hard" scientists
and the cultural constructionists.

Figure 2 Three Types of Risk
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2. Directly perceptible risks

Figure 1 can serve as a description of the behaviour of the driver of a single car
going around a bend in the road.  His speed will be influenced by his perception
of the rewards of risk; these might range from getting to the church on time to
impressing his friends with his skill or courage.  His speed will also be
influenced by his perception of the danger; his fears might range from death,
through the cost of repairs and loss of his license, to mere embarrassment.  His
speed will also depend on his judgment about the road conditions – is there ice
or oil on the road? How sharp is the bend and how high the camber? – and the
capability of his car – how good are the brakes, suspension, steering, and tires?

Overestimating the capability of the car or the speed at which the bend can be
safely negotiated can lead to an accident.  Underestimating those things will
reduce the rewards gained.  The consequences, in either direction, can range
from the trivial to the catastrophic.  The balancing act described by this
illustration is analogous to the behaviour of a thermostatically controlled system.
The setting of the thermostat varies from one individual to another, from one
group to another, from one culture to another, and for all of these, over time.
Some like it hot – a Hell's Angel or a Grand Prix racing driver, for example –
others like it cool – a Caspar Milquetoast or a little old lady named Prudence.
But no one wants absolute zero.1

Risk: An Interactive Phenomenon

Figure 3 introduces a second car to the road to make the point that risk is usually
an interactive phenomenon.  One person's balancing behaviour has consequences
for others.  On the road one motorist can impinge on another's "rewards" by
getting in his way and slowing him down, or help him by giving way.  One is
also concerned to avoid hitting other motorists or being hit by them.  Driving in
traffic involves monitoring the behaviour of other motorists, speculating about
their intentions, and estimating the consequences of a misjudgment.  Drivers
who see a car approaching at high speed and wandering from one side of the
road to the other are likely to take evasive action, unless perhaps they place a
very high value on their dignity and rights as a road user and fear a loss of
esteem if they are seen giving way.  During this interaction enormous amounts of
information are processed.
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Figure 3 The Risk Thermostat: Two Drivers Interacting

Moment by moment each motorist acts upon information received, thereby
creating a new situation to which the other responds.

Figure 4 The Risk Thermostat: Truck Driver and Cyclist Interacting
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Figure 4 introduces a further complication.  On the road and in life generally,
risky interaction frequently takes place on terms of gross inequality.  The damage
that a heavy truck can inflict on a cyclist or pedestrian is great; the physical
damage that a cyclist or pedestrian might inflict on the truck is small.  The truck
driver in this illustration can represent the controllers of large risks of all sorts.
Those who make the decisions that determine the safety of consumer goods,
working conditions, or large construction projects are, like the truck driver,
usually personally well insulated from the consequences of their decisions.  The
consumers, workers, or users of their constructions, like the cyclist, are in a
position to suffer great harm, but not inflict it.

Risk Compensation: The Case of Seat Belt Legislation

The phenomenon illustrated by Figures 1, 3, and 4 is commonly termed "risk
compensation"2

 or "offsetting behaviour." As people perceive themselves as safer
or better equipped against a danger, they are more likely to take more risks.
Although the phenomenon is widely accepted as true, it is almost universally
denied in risk regulation.  The efficacy of seat belt legislation has become an
accepted "fact." Now that seat belt laws have been passed in more than 80
jurisdictions around the world, one would expect the evidence in support of the
claims for seat belt legislation to be voluminous, but oddly it has shrunk
dramatically.  The claims now all rest on the experience of only one country, the
United Kingdom.3

In 1991, after surveying the global evidence, Leonard Evans of the General
Motors Research Laboratory reached the following conclusion about seat belt
legislation:

The highest precision evaluation is for the UK's law, where belt use
rose rapidly from 40% to 90% in a large population of affected
occupants.  The law reduced fatalities to drivers and front-seat
passengers by 20%.  For smaller use rate increases, and for smaller
populations (that is, in nearly all other cases), it is not possible to
directly measure fatality changes.  They can be reliably estimated
using an equation based on the known when-used effectiveness of the
belts together with a quantification of selective recruitment effect – the
tendency of those changing from non-use to use to be safer than
average drivers.4

In other words, according to Evans, of the more than 80 jurisdictions with seat
belt laws, fatality reductions can be measured only in the United Kingdom.  In all
the other jurisdictions the life-saving benefits were too small to register in the
accident statistics.

The claims made for seat belt laws in all other jurisdictions rest on a deduction
that assumes there is no risk-compensation effect.  There is no basis for that
assumption.  Indeed, there is a vast amount of evidence of measurable response
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to interventions that influence the outcomes of other sorts of "crashes" – trapeze
artists with safety nets, rock climbers with ropes, and lovers with condoms, to
cite three obvious examples.  All attempt maneuvers with their safety equipment
that they would not attempt without it.

It is not clear why the proponents of seat belt legislation believe that protection in
car crashes should be an exception to this well-established principle.  In fact,
elsewhere in his book, Evans indicates that potential outcome does influence
behaviour.

All drivers I have questioned admit that they would drive more
carefully if their vehicles contained high explosives set to detonate on
impact; dramatically increasing the harm from a minor crash can
clearly reduce the probability of a minor crash.5

Evans's evidence concerning the life-saving benefits of seat belts if one is in a crash
is not disputed.  It's intuitively obvious that a person traveling at high speed
inside a hard metal shell will stand a better chance of surviving a crash if he is
restrained from rattling about inside, and there's an impressive body of empirical
evidence showing that the use of a seat belt improves a car occupant's chances of
surviving a crash.  Evans has calculated that wearing a belt reduces one's chances
of being killed if in a crash by 41 percent.  He assumes that this benefit has been
enjoyed by all those people in the 80-plus jurisdictions who belted up in response
to a law, and the laws therefore can be given credit for saving large numbers of
lives.  But it does seem curious that with such a large effect, and despite the fact
that hundreds of millions of motorists all around the world are now compelled
by law to wear seat belts, he has no confidence in the
data to demonstrate directly measurable fatality reductions except in the United
Kingdom.  Given the significance attached to the United Kingdom result, we
look at it more closely.

The UK Seat Belt Law

As a concession to the doubts that had been raised about seat belt efficacy in the
early 1980s, Britain's first seat belt law was passed for an unusual three-year trial
period.  It came into effect in January 1983 but was not made permanent until
another vote in Parliament in January 1986.  During those three years, the
Department of Transport reduced the claim for lives saved from 1,000 a year to
200.6

 The lower figure was described as a "net" reduction; the decrease in the
numbers of people killed in the front seats of cars and vans in 1983 was partially
offset by an increase in the numbers of pedestrians, cyclists, and rear seat
passengers killed.7 This shift in fatalities was consistent with the risk-
compensation hypothesis that predicted that the added sense of security
provided by belts would encourage more heedless driving, putting other road
users at greater risk.  Despite this implicit acknowledgment of risk
compensation, the evidence on which Parliament relied when it confirmed the
law in 1986 was fundamentally flawed: it ignored the effect of drunken driving.
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The number of road accident deaths had been decreasing at a near-steady rate
from at least 1971 through 1981.  In 1982, however, there was a noticeable
increase that was restricted to the hours between 10:00 p.m.  and 4:00 a.m., the
so-called drunk driving hours.  The downward trend in road accident deaths
continued at all other hours in 1982.

The 1982 "alcohol blip" occurred almost entirely in non-built up areas, and it has
never been satisfactorily explained.  In the words of a Transport and Road
Research Laboratory Report, "The series for drinking car drivers in non-built up
areas shows an increase in 1982 which cannot be related to available explanatory
variables."8

Just as there was an increase in road accident deaths in 1982, there was a
decrease in 1983 after the seat belt law went into effect.  Although some experts
jumped to the conclusion that the seat belt law accounted for the decrease, that
conclusion ignored the effects of the campaign initiated against drunk driving in
1983.

The decrease in fatalities in 1983 was clearly related to the campaign against
drunken driving.  In that year,

• "evidential" breath testing was introduced;

• unprecedented numbers of breath tests were administered;

• the number of motorists successfully prosecuted for drunken driving
increased by 31 percent;

• the decrease in road deaths between 10 at night and 4 in the morning was 23
percent, while in all other hours it was only 3 percent – in line with the
prevailing trend; and

• the percentage of dead drivers whose blood alcohol was over the legal limit
dropped from 36 percent to 31 percent.

In advocating the retention of the seat belt law in the 1986 parliamentary debate,
the Department of Transport relied most heavily on the analysis of two statistics
professors, James Durbin and Andrew Harvey from the London School of
Economics.  The time-series models developed by Durbin and Harvey for their
analysis of the seat belt effect were impressively sophisticated, but none
contained alcohol-related variables.  They attributed all of the decrease in
fatalities in 1983 below the projected trend to the beneficial effect of the seat belt
law, and none to the campaign against drunken driving.  In a presentation to a
Royal Statistical Society seminar, Durbin and Harvey acknowledged that their
analysis had taken no account of alcohol and said that the effects of alcohol need
future research study.  But no studies have so far explained why seat belts have
been so extraordinarily selective in saving the lives only of those who are over
the alcohol limit and driving between 10 at night and 4 in the morning.
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In summary, there were two major road-safety measures introduced by the
British government in 1983: the seat belt law and the campaign against drinking
and driving.  In that year, there was a small, temporary drop in road accident
fatalities below the established trend.  The evidence with respect to seat belts
suggests that the law had no effect on total fatalities but was associated with a
redistribution of danger from car occupants to pedestrians and cyclists.  The
evidence with respect to alcohol suggests that the decrease in fatalities in 1983
during the drink-drive hours is accounted for partly by the still unexplained rise
above the trend in 1982 and partly by the drink-drive campaign in 1983.

The evidence from Britain, which has been singled out as the only jurisdiction in
the world in which it is possible to measure fatality changes directly attributable
to a seat belt law, suggests that the law produced no net saving of lives.  It did,
however, redistribute the burden of risk from those inside vehicles, who were
already the best protected, to those outside vehicles, who were the most
vulnerable.

The Management of Directly Perceptible Risks

The management of directly perceptible risks – by toxicologists, doctors, the
police, safety officials, and numerous other "authorities" – is made difficult and
frustrating by individuals' insisting on being their own risk managers and
overriding the judgments of risk experts and the interventions of safety
regulators – a phenomenon routinely attested to by millions of smokers,
sunbathers, consumers of jelly-filled donuts, and drinking and speeding
motorists.  Why do so many people insist on taking more risks than safety
authorities think they should? It is unlikely that they are unaware of the dangers
– there can be few smokers who have not received health warnings, and, indeed,
most smokers overestimate their risks.  It is more likely that the safety authorities
are less appreciative of the rewards of risk taking.

Directly perceptible risks are "managed" instinctively; our ability to cope with
them has been built into us by evolution – contemplation of animal behaviour
suggests that it has evolved in non-human species as well.  Our method of
coping is also intuitive; we do not do a formal probabilistic risk assessment
before we cross the street.  There is now abundant evidence, particularly with
respect to directly perceived risks on the road, that risk compensation
accompanies the introduction of safety measures that do not reduce people's
propensity to take risks. Statistics for death by accident and violence, perhaps the
best available aggregate indicator of the way in which societies cope with
directly perceived risk, display a stubborn resistance, over many decades, to the
efforts of safety regulators to reduce them.9
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3. Risk perceived through science

The risk and safety literature does not cover all three categories of risk equally.  It
is overwhelmingly dominated by the second category – risks perceived through
science (Figure 5).

Central to this literature is the rational actor, a creature from the imaginations of
risk experts,10

 who manages risks on the basis of the experts' judgment about how
a rational optimizer would, and should, act if in possession of all relevant
scientific information.  In this literature economists and scientists strive together
to serve the interests of someone we might call Homo economicus-scientificus – the
offspring of the ideal economist and the ideal scientist.

Figure 5 The Dominance of the Rational Actor Paradigm in the Risk and Safety
Literature

Figure 6 Trends in mortality: Britain 1841-1980
Source: British Medical Association, Living with Risk, 1987
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Infectious diseases such as cholera are not directly perceptible.  One requires a
microscope to see the agents that cause them and scientific training to
understand what one is looking at.  Science has an impressive record in making
invisible or poorly understood dangers perceptible, and in providing guidance
about how to avoid them.

Large, and continuing, decreases in premature mortality over the past 150 years,
such as those shown for Britain in Figure 6, have been experienced throughout
the developed world.  Such trends indicate that ignorance is an important cause
of death and that science, by reducing ignorance, has saved many lives.  When
the connection between balancing behaviour and accidents that is shown in
Figure 1 is not perceptible, there is no way that knowledge of cause and effect
can inform behaviour.

The Institutional Management of Risk

This is the realm of risk quantification.  Every individual performs the mental
balancing act described in Figure 1 in his or her own head.  Institutions –
government departments or large commercial enterprises – usually assign the job
of risk management to particular people or departments who have no (or very
little) balancing responsibility and rarely consider rewards to be gained from
particular actions.  Individuals confronting directly perceivable risks usually
make risk decisions informally and intuitively.  Institutions conduct the process
explicitly and formally, wherever possible expressing risk in terms of
magnitudes and probabilities.

Figure 7 sets out the sequence of steps recommended in a formal risk assessment.
Figure 8 describes a similar set of procedures used by a large pharmaceutical
company to manage risk.11

  The risk literature is replete with similar algorithms.
But, however sophisticated, the shaded overlays that I have added show that
when compared with Figure 1 they are simply more elaborate versions of the
bottom loop of the risk thermostat model.  Figures 7 and 8 illuminate the
propensity of risk managers to ignore the rewards of risky behaviour and the
varying attitudes that individuals take toward risks.

Risk management in institutional settings, with a few exceptions such as
insurance and venture capital enterprises, turns out on inspection to be
exclusively concerned with risk reduction.  Institutional risk management models
characteristically have no top loop; the "rewards" loop is the responsibility of
some other department, often marketing.  This view was reinforced during a
seminar I presented to the risk managers of a large private-sector concern, when
one of the participants said, rather morosely in response to this suggestion,
"Yeah, that's right.  Around here we're known as the sales prevention
department." The following pronouncements from Shell Oil are typical of
institutional risk managers whose objective is the elimination of all accidents.
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Figure 8 Risk Assessment Process in a Large Pharmaceutical Company

Some Limitations to Scientific Risk Management: A Richter Scale for Risk?

Homo economicus-scientificus is an expert gambler, sensitive to small variations in
the odds associated with the risks he runs.  The adherents to the rational actor
paradigm, the authors of most of the "scientific" risk literature, frequently express
their dismay at the inability of ordinary people to make sensible use of such
information.  As one of their tasks, they seek ways to make laypeople better
informed and more "rational" in their risk-taking decisions.  Central to the
rationalist perspective on risk management is the insistence that all risks can, and
should, be reduced to numbers.

In Great Britain the Department of Trade and Industry has proposed the
development of a "Richter Scale for Risk" that would "involve taking a series of
common situations of varying risk to which people can relate."14

 The Royal
Statistical Society has called for "a simple measure of risk that [people] can use as
a basis for decision making."15

 The chief medical officer of health has called for
the development of an agreed standard scale for communicating information
about risk to the general public,16

 and the collection of risks presented in Table 1
is a typical example of what he had in mind.

The risk of dying in a road accident (1:8000) is intended to represent the average
risk of dying in a road accident; it is derived by dividing the number of people
killed in a given year by the total population.  It is commonly found about
halfway down such tables.  It is included because road accidents are the most
common cause of accidental death – and hence assumed to be a familiar
"benchmark" risk to which people can relate for purposes of seeing other risks in
proper perspective.  But there are a number of problems with this number that
cast doubt on the utility of the table as a guide to individual risk-taking
decisions.
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Table 1 Risk of an individual's dying (D) in any one year or developing an
adverse response (A)

Term Used Quantitative Risk Range Example Measured Risk

High Greater than 1:100 A.  Transmission to susceptible 1:1-1:2
household contacts of measles
or chickenpox
A.  Transmission of HIV from 1:6
mother to child (Europe)
A.  Gastrointestinal effects of 1:10-1:20
Antibiotics

Moderate 1:100-1:1000 D.  Smoking 10 cigarettes per day 1:200
D.  All natural causes, age 40 years 1:850

Low 1:1000-1:10000 D.  All kinds of violence and 1:3300
Poisoning
D.  Influenza 1:5000
D.  Accident on road 1:8000

Very low 1:10000-1:100000 D.  Leukemia 1:12000
D.  Playing soccer 1:25000
D.  Accident at home 1:26000
D.  Accident at work 1:43000
D.  Homicide 1:100000

Minimal 1:100000-1:1000000 D.  Accident on railway 1:500000
A.  Vaccination-associated polio 1:1000000

Negligible Less than 1:10000000 D.  Hit by lightning 1:10000000
D.  Release of radiation by nuclear 1:10000000
power station

Source: On the State of the Public Health: The Annual Report of the Chief Medical Officer of the
Department of Health for the Year 1995 (London: Her Majesty's Stationery Office, 1996), p.  13.

First, the number is out of date.  The most recent number is 1:15686,17
 about half

the number in Table 1, moving road accidents from the "low" to the "very low"
category.  But this error is trivial compared with the complications that would
arise should an individual seek to base a risk-taking decision upon it.

A trawl through the road safety literature18
 reveals that a young man is 100 times

more likely to be involved in a severe crash19
 than is a middle-aged woman;

someone driving at 3 a.m.  Sunday, 134 times more likely to die than someone
driving at 10 a.m.  Sunday; someone with a personality disorder 10 times more
likely to die, and someone at two and a half times the blood alcohol limit 20
times more likely to die.  If these factors were all independent of each other, one
could predict that a disturbed, drunken young man driving at 3 a.m.  Sunday
would be about 2.7 million times more likely to be involved in a serious road
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accident than would a normal, sober, middle-aged woman driving to church
seven hours later.20

These four factors, of course, are not independent; there are almost certainly
proportionately more drunken and disturbed young men on the road in the early
hours of the morning than at other times of day.  But I have listed only four
complicating factors from a very long list.

Does the car have worn brakes, bald tires, a loose suspension, and a valid
registration? Is the road well lit, dry, foggy, straight, narrow, clear, congested?
Does the driver have good hearing and eyesight, a reliable heart, a clean license?
Is the driver sleepy, angry, aggressive, on drugs? All these factors, and many
more, can influence a motorist's chances of arriving safely.

A further complication is that the numbers cited above relating to age, sex, time
of day, and so forth are themselves averages about which one would expect to
find considerable variation.  To the extent that the risks of motoring are felt to be
directly perceptible, the risk-balancing behaviour of motorists will be guided by
their individual perceptions of risk and reward.  So whether the number used for
road accidents on the Richter Scale is 1:8000 or 1:16000, it is difficult to see how it
could serve as a guide to an individual risktaking decision.

Consider another "familiar" risk comparison frequently found in risk tables – the
risk of death in an air crash.  It is commonly asserted that the fear of flying is
irrational, because "objectively" flying is safer than driving.  John Durant, in a
paper for the Royal Society's Conference on Science, Policy and Risk, sets out
what might be called the orthodox-expert view of the safety of flying and the
problem created by popular "subjective biases."

The fact that many people behave as if they believe that driving a car is safer than
flying in an aeroplane (when on objective criteria the opposite is the case) has
been attributed to a combination of the greater dread associated with plane
crashes and the greater personal control associated with driving.  Faced with a
mismatch between scientific and lay assessments of the relative risks of driving
and flying, few of us are inclined to credit the lay assessment with any particular
validity.  On the contrary we are more likely to use the insight to help overcome
our own subjective biases in the interests of a more "objective" view.21

Evans succinctly deconstructs this view.22 He begins with the most commonly
quoted death rates for flying (0.6/billion miles) and road travel (24/billion miles)
and comes to a much less commonly quoted conclusion.  He notes

1. that the airline figure includes only passengers, while the road figure
includes pedestrians and cyclists;

2. that the relevant comparison to make with air travel is the death rate on
the rural Interstate system, which is much lower than the rate for the
average road;
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3. that the average road accident death rates that lead to the conclusion that
it is safer to fly are strongly influenced by the high rates of drunken young
men, while people dying in air crashes are, on average, much older and,
when on the road, safer-than-average drivers; and

4. that because most crashes occur on take-off or landing, the death rate for
air travel increases as trip length decreases.

Taking all those factors into account he concludes that a 40-year-old, belted,
alcohol-free driver in a large car is slightly less likely to be killed in 600 miles of
Interstate driving – the upper limit of the range over which driving is likely to be
a realistic alternative to flying – than on a trip of the same distance on a
scheduled airline.  For a trip of 300 miles he calculates that the air travel fatality
risk is about double the risk of driving.  This comparison, of course, is not the
complete story.  The risks associated with flying also should be disaggregated by
factors such as aircraft type and age; maintenance; airline; the pilot's age, health,
and experience; weather; and air traffic control systems.

Insurance

The insurance industry uses, generally successfully, past accident rates to
estimate the probabilities associated with future claim rates.  This success is
sometimes offered as an argument for using the cost of insuring against a risk as
a measure of risk that would be a useful guide to individual risk takers.
Weinberg has argued that "the assessment is presumably accurate, since in
general it is carried out by people whose livelihood depends on getting their
sums right."23

However, the fact that the livelihoods of those in the insurance business depend
on "getting their sums right" does not ensure that the cost of insuring against a
risk provides a good measure of risk for individuals.  The sum that the insurance
business must get right is the average risk.  For most of the risks listed in Table 1,
the variation about the average will range, depending on particular
circumstances, over several orders of magnitude.  Insurers depend on ignorance
of this enormous variability because they need the good risks to subsidize the
bad.  If the good and bad risks could be accurately identified, the good ones
would not consider it worthwhile to buy insurance, and the bad ones would not
be able to afford it.

This is precisely the threat to the insurance business posed by discoveries about
genetic predisposition to fatal illness.  The greater the precision with which
individual risks can be specified, the less scope remains for a profitable insurance
industry.  The current debate about whether insurance companies should be
allowed to demand disclosure of the results of genetic tests focuses attention on
the threat to the industry of knowledge that assists the disaggregation of these
averages.  If disclosure is not required, people who are poor risks will be able to
exploit the insurance companies; and if it is required, the insurance companies
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will be able to discriminate more effectively against the bad risks – making them,
in many cases, uninsurable.

The companies want access to the results to protect them from exploitation by
customers who have access to the information.  That knowledge converts risks to
certainties (or at least permits risks to be specified more accurately) and reduces
the size of their market.

Problems of Measurement

Risk comes in many forms.  In addition to economic risks – such as those dealt
with by the insurance business –  there are physical risks and social risks, and
innumerable subdivisions of these categories: political risks, sexual risks, medical
risks, career risks, artistic risks, military risks, motoring risks, legal risks.  The list
is as long as the number of adjectives that might be applied to behaviour in the
face of uncertainty.  These risks can be combined or traded.  People are tempted
by the hazard pay available in some occupations.  Some people, such as sky-
diving librarians, may have very safe occupations and dangerous hobbies.  Some
young male motorists would appear to prefer to risk their lives rather than their
peer-group reputations for courage.

Although the propensity to take risks is widely assumed to vary with
circumstances and individuals, there is no way of testing this assumption by
direct measurement.  There is not even agreement about what units of
measurement might be used.  Usually the assumption is tested indirectly by
reference to accident outcomes; on the basis of their accident records, young men
are judged to be risk seeking, and middle-aged women to be risk averse.  But this
test inevitably gets muddled up with tests of assumptions that accidents are
caused by errors in risk perception, which also cannot be measured directly.  If
Dale Earnhart crashes at 200 mph in his racing car, it is impossible to determine
"objectively" whether it was because he made a mistake or because he was taking
a risk and was unlucky.

Beyond the realm of purely financial risk, both the rewards of risk and accident
losses defy reduction to a common denominator; this renders unworkable the
economist's preferred method for performing the risk-management balancing act
– cost/benefit analysis.  The rewards come in a variety of forms: money, power,
glory, love, affection, self-respect, revenge, curiosity satisfied, or simply the
sensation (pleasurable for some) accompanying a rush of adrenaline.  Nor can
accident losses be measured with a single metric.  Road accidents, the best
documented of all the realms of risk, can result in anything from a bent bumper
to death, and there is no formula that can answer the question, How many bent
bumpers equal one life? The search for a numerical measure to attach to the harm
or loss associated with a particular adverse event encounters the problem that
people vary enormously in the importance they attach to similar events.
Slipping and falling on the ice is a game for children and an event with
potentially fatal consequences for the elderly.


