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Chapter 1

Social Risk Management

The risk problems facing society today have many characteristics that limit
and otherwise complicate the application of formal analysis. Since not all
problems possess these complicating qualities to the same degree, some
problems may be addressed more effectively by certain decision-aiding
approaches than by others. To identify the most useful approach, the
analyst must clearly understand the decision problem being addressed. A
comparative evaluation of approaches must therefore begin with a charac-
terization of social risk management decisions.

The purpose of this chapter is to describe the nature of social risk
management and to identify some of the important dimensions along
which risk decisions differ. Discussed first is the nature of the risks that
create public concern and pressures for government action. This is
followed by a discussion of possible government roles in risk management
and an exploration of the factors that make government risk decisions
difficult. Next, the institutions and mechanisms that have evolved for
social risk management are summarized, and finally, a preliminary taxon-
omy is provided for distinguishing among risk problems. The taxonomy,
which is synthesized from the discussion throughout this chapter, provides
one of the elements necessary for the development of a conceptual
framework for comparing decision-aiding approaches.

Nature of Risk

What is risk? What causes risk? How much risk are we currently facing?
These questions are more difficult to answer than one might expect. To
begin with, risk is not an easy word to define.

Meaning of Risk

People speak of business risk, social risk, economic risk, safety risk,
investment risk, military risk, political risk, and so on. Depending on
context, risk can mean different things. A dictionary lists several defini-
tions, including “the possibility of suffering harm,” “the amount an
insurance company stands to lose,” and “the possibility and degree of loss

1
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or injury.” Our perspective in defining risk is COllSiSlCl.ﬂ with the bro'ade‘.st
and most general of the definitions presented by risk an'a]ysls: risk is
defined as an uncertain situation in which a number of P()SSlt?le outcomes
might occur, one or more of which is undesirable. Wlth this definition,
uncertainty is clearly fundamental to the concept Qf_ risk. If you know for
certain that you will bear the burden of some specific undesired outcome,
we might feel sorry for you, but we would not say that you are experienc-
ing risk. » - .

If the focus is decision making, estimating the magmtud'e of r1§k 50 as to
permit a comparison of the risks associated with_altemanve actions is the
major concern. In the case of a risk associated with an event, experiments
show that people’s perceptions of the magnitude of the n?k depend on
how likely they think the event is and how serious they consider the effect
to be. Following this line of reasoning, risk analysts argue tha.t 1h§ level of
risk should be measured in terms of the probability (relative likelihood) of
the possible outcomes (in a given time perio.d) and measures of the
magnitude (seriousness) of the consequences of th0§§ outcomes. Funda-
mentally, then, risk may be represented as a probability distribution over
adverse consequences.' . 3

Figure 1 illustrates several of the most common ways to display a n'sk
that has been quantified as a probability distribution. Figure I(a) .apphes
to a case in which there are only two possible outcomes to a risk, for
example, death or no death. In this case the probability of the bad
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Fig. 1. Common ways to display quantified risks.
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outcome, probability of death, is sufficient to describe the probability
distribution. Figure 1(b) shows a probability display applicable to the case
where the risk involves a range of possible consequence levels. The curve
is called a cumulative probability distribution and its height at any
consequence level shows the probability that actual consequences will be
less than or equal to that level. Figure 1(c) is the reverse of the cumulative
probability distribution. Its height at any consequence level indicates the
probability that actual consequences will be greater than or equal to that
level, and it is called a complementary cumulative probability distribution.
It is also sometimes called a risk profile. Figure 1(d) is an intuitive but less
easy to use display called a probability density function. The height of the
curve at any given consequence level is proportional to the relative
likelihood of that level of consequence occurring. The probability of
consequence levels between any two values may be obtained as the area
under the curve between those values. Figure 1(e) illustrates the sort of
display that may be needed to describe risks that produce more than one
type of consequence, for example, multiple deaths and property damage.
The figure shows a joint probability density function. The curve defines a
surface whose height at any point is proportional to the relative likelihood
of simultaneously obtaining the combination of consequences associated
with that point.

The consequences represented in probability distributions that quantify
risks might be adverse effects to human health, plants, animals, materials,
or other items of value, and might be measured in terms of fatalities,
injuries, days of disability, man-hours of labor lost, incidence of cancer,
property lost, or fish killed. Just how probability distributions for these
sorts of consequences might be computed or estimated as part of a
decision-aiding approach is described in Chapter 2 and the Appendices.
The purpose of introducing such technical issues at this point is to clarify
the concept of risk that is adopted throughout the discussion.

Notice that conceptualizing risk as a probability distribution allows
risks to be altered either by a change in probabilities or by a change in
possible consequences. This two-dimensional characteristic makes it im-
possible to find a completely satisfactory single number for measuring the
level of risk. Common single-number summary statistics, such as the
probability of loss, the maximum credible consequence level, the expected
number of fatalities per year, the probability of fatality per exposed person
per year, and so forth, fail to distinguish adequately among the different
forms that risk can take. For example, the most commonly used summary
measure is expected value of risk — the sum (or integral) of the products
of probabilities and consequences. This measure fails to distinguish risks
that involve a large probability of minor consequences from those that
imply a small probability of a major catastrophe.

Psychologists would argue that even the two-dimensional technical
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definition of risk fails to capture all of the consideratipns tl?a't are
important from a social perspective. Studies have found that in addlqon to
probabilities and magnitude of possible consequences, other C()ns¥d'era—
tions influence how people “feel” about risk (e.g., Mlll?urn and Billings
1976; Rowe, 1977b). For instance, attitudes tend to be mﬂuc.:nced by the
extent to which the potential consequences are C(?ncentrated in space apd
time (e.g., 200 people dying in a commercial airline crash compared with
200 unrelated deaths from automobile accidents), the degree of personal
control over those risks (e.g., the risk of injury from skiing compared W.Ith
that from nuclear war), and whether the individuals exposed to the rfsk
share in the perceived advantages associated with the source ()f the risk
(e.g., smoking risks compared with the health risks of air pollution).-

Keeney ef al. (1979) suggest that, at a minimu'm, the anz.llyst‘wopld have
to compute the following measures to characterize mortality risk in a way
that is sensitive to social concerns:

(1) Total expected fatalities per year (to measure aggregate societal
risk); b st y

(2) Probabilities of fatality for each exposed individual (to permit
comparing that risk with others, such as the risk from smoking, or
driving a car); _ ‘

(3) Probabilities of fatality for individuals grouped byioccupatlon,
geographic location, etc. (to allow equity comparisons to be
made); and . N

(4) Probabilities of exceeding specific numbers of fatalities per year
(to allow for sensitivity to catastrophe).

Even the multitude of numbers that would be produced_ by such an
analysis would fail to account for all the characteristics that lqﬂuellcg .I‘lSk
perception. Furthermore, these measures fail to aqdress the 'rls.k of injury
and property damage. Completely measuring risk is t'hus a dlfflcgl.t, if not
impossible, task. As will be described later, the social acceptab'lhty. of a
decision-aiding approach may be diminished to the} extent that it fglls to
reflect important social as well as technical aspects in its representation of
risk.

Character of Existing Risks

How risky is life today? According to one important statisti_c — the death
rate — the American public has never been safer. Mortality rates have
declined significantly since 1930, with the largest gains in the youngest age
groups (Bailey 1980). The overall accident death rate has (lecr‘eased 20
percent in the past ten years and 40 percent since 1912, Except for deaths
from motor vehicle accidents, which rose prior to 1970 because of
increased driving, deaths from other accidents have dropped sharply as a
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result of improved medical care, job safety, and a reduction in the work
force engaged in dangerous occupations (such a farming). Mining acci-
dents occur far less frequently, many industrial accidents have been
reduced, and automobile fatalities show signs of decreasing. Life expec-
tancy in the United States is now more than twenty years greater than it
was in 1920 (Dodge and Civiak 1981).

Furthermore, major accidents and disasters are occurring less fre-
quently. In the past one hundred years, eight events have occurred in the
U.S. in which one thousand or more persons were killed (excluding wars
and epidemics), but none has occurred since 1928 (National Safety
Council 1979). Prior to 1928 an accident of this size happened roughly
every eight years. Similarly, the frequency of accidents causing a hundred
or more fatalities has dropped sharply since the 1940s. Historical fre-
quency versus magnitude data show that frequency falls rapidly with
magnitude for all U.S. accidents and natural disasters.?

Despite increased longevity and the reduction in the frequency of
disasters, public concern about risk is increasing. According to a Harris
poll (Harris and Associates 1980) most Americans believe life is getting
riskier: 78 percent of the public surveyed agreed that “people are subject
to more risk today than they were 20 years ago,” and 55 percent indicated
that “risks to society stemming from various scientific and technological
advances will be somewhat greater 20 years from now than they are
today.”

Is increasing public concern in the face of a statistical decline in death
rates a contradiction? Not necessarily. As noted above, risk is a multi-
dimensional concept having more attributes than simply the age-specific
average rate of death. Modern risks are perceived by the public as
possessing characteristics that psychological studies show are of special
concern — the possibility of catastrophe, inequities because those at risk
do not directly benefit from the processes that generate the risk, lack of
control by the individuals exposed, and possible long-term, irreversible
consequences. Crime, an especially inequitable form of risk, is a source of
considerable worry to many Americans, particularly those living within the
inner cities. The risk of nuclear war is a major concern because of its
catastrophic consequences. Yet, this risk is not at all reflected by increased
life expectancy. Environmental risk, which is perceived as being inequit-
able and having potential long-term consequences, is another category that
polling data indicate is of increasing concern to Americans (Harris and
Associates 1980). Examples of environmental risks with possible long-
term consequences include the risk of ozone depletion due to emissions of
fluorocarbons, risk of radioactive leakage from nuclear accidents or from
the disposal of nuclear wastes, and the risk that experiments with recom-

binant DNA will create new diseases for which there are no known cures
or vaccinations,



6 Chapter 1

There are a number of other differences between today’s risks and
those of the past. Risks of the distant past were primarily caused by
natural events, while more recent risks, beginning with the industrial
revolution, are largely the result of man-made technological developments.
Along with the greater degree of enfranchisement of today’s electorate has
come the belief that individuals have a right to shape their environment.
Because technological risks are to an extent self-imposed at the societal
level, the debate over which risks are acceptable and which are not has
become much more relevant. The recent increase in the federal govern-
ment’s role in technology regulation and its acceptance of responsibility
for identifying and controlling health and safety contributes to increased
public awareness and concern over risk. Finally, technology not only
creates new risks but also produces greater awareness of those risks by
introducing improved measurement techniques that enable even low-level
risks to be identified.

Components of the Risk-Generation Process

The concept of risk may be clarified by exploring its essential components.
For many risks, including those affecting humans, plants, animals, mate-
rials, and the environment, three conditions must be met (or thought to
exist) before a risk can occur. First, there must be a source of risk; that is,
a hazard. The hazard might be a nuclear power plant that may release
radioactive material, a dam that might break, the sharp blades of a power
lawn mower, the poorly understood chemical in a new drug, or the
burning rays of a hot summer sun. Second, there must be an exposure
process by which people, animals, plants, or materials of value may be
brought into contact with the hazard. The exposure might occur as a result
of wind dispersing radioactivity vented from a nuclear power plant, people
living below the dam that might break, a homeowner reaching into the
spinning blades of a lawn mower, doctors prescribing a new drug to their
patients, or a sunbather spending too much time at the beach. Third, there
must be a process by which exposure produces adverse effects. This
process may consist of increased incidence of cancer resulting from
elevated exposure to radioactivity, drowning from the water released in a
dam failure, amputated fingers resulting from an accident with a lawn
mower, unexpected side effects from a new drug, or sunburn (or skin
cancer) from failing to cover up at the beach.

A hazard, an exposure process, and an effects process define a risk in
the sense that they determine the level and probability of consequences.
People’s perceptions of risk involve an additional process that includes an
evaluation by individuals or society that the severity, importance, or
inequity of the effects is sufficient to be of concern. Figure 2 summarizes
these basic components of risk. Together they form the “risk chain.”
Additional discussion of the first three links of the chain — hazards,
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exposure, and effects — is provided below. The valuation of risks and
other aspects that influence public perception are discussed subsequently.

Hazards

Ha.za.rds are present across virtually the entire range of modern human
activity. Technological health and safety hazards include substances used
tn growing, processing, and distributing food; drugs and medical proce-
dures; p(_)llutants discharged into the air or water from homes and
commercial or industrial enterprises; occupational dangers, such as acci-
dents from heavy machinery; contagious diseases: p:)tentially harmful
materials used in clothing and the construction of homes; products
consumed for recreational purposes. such as tobacco and alcoholic
beverages; and so on, ad infinitum. These and other hazards not only

=
HAZARD EXPOSURE EFFECTS VALUATION
PROCESSES PROCESSES PROCESSES
—

EXAMPLES
Entity regarded Processes that permit Conse ivi
quences to Individual
as the hczcu:d tlje hazard to jeopar— the entity of soci(;l vczlluaencl
(source of risk) dize the entity of concern i
concern Jisgrrents

éziz

Fig. 2. The risk chain and examples.



8 Chapter 1

create the potential for adverse effects to human health, they may a]§o
threaten plant and animal life and create property loss and material
damage.

Several risk analysts have attempted to arrange the vast array of
hazards into organizing categories. Because systems or processes may be
hazardous if one or more of their parts are hazardous, one approach is to
consider the most fundamental sources of risk, what some authors have
referred to as risk agents. Sagan (1984), notes that fundamental agents for

health, safety, and enviornmental risks are

1. Chemical (e.g., atmospheric pollutants, potentially toxic ingredients
of food, drugs, and cosmetics)

2. Biological (e.g., viruses, bacteria) s e

3. Physical (e.g., mechanical force, acoustic energy, ionizing and non-
ionizing radiation, heat, pressure)

Rowe and Broder (1979) group fundamental sources of risk into three
categories:

1. Toxic materials (e.g., chemicals such as cxanide and mercury, carci-
nogens, radioisotopes, pesticides, DNA derlvatlves) . .

2. Kinetic energy (e.g., motor vehicles, airplanes, missiles, debris from
satellites and spacecraft)

3. Stored potential energy (e.g., stored petroleum and natural gas, water
in dams and tanks, combustibles)

The most significant sources of risk, Rowe and Broder argue, are syst;ms
that contain combinations of these conditions (such as an overheating,
ressurized nuclear reactor).

fu"Iz"lopri technology, product, p)rocess, or system to be a .health, saf'e.ty, or
environmental hazard, it must contain risk agents in sufficient quantities or
intensities to be of concern. Furthermore, any natural or engineered
systems that contain or limit the dangers must be less than _completely
effective. Because safety systems are rarely 100 percent reliable, tech-
nological systems that involve significant amounts of toxic substances or
high levels of energy are generally regarded as hazards.

Exposures

The fact that a hazard exists does not guarantee that it will ‘produce risk.
For example, solar prominences — the great arches of glowing gases that
erupt from the sun — create little if any risk on the earth. Some mechan-
ism must exist by which people or the things they value may bf-: exp.o_sed to
the hazard or its risk agents. Seven mechanisms hav'e been identified by
which exposures may occur (National Research Council 1982):

Social Risk Management 9

1. Self-hazardous behavior: Situations in which individuals voluntarily
expose themselves to a hazard (eg., smoking, alcohol abuse, not
wearing seatbelts, hang gliding)

2. Hazardous behavior: actions by individuals that expose other in-
dividuals to hazards (e.g., crime, speeding, drunken driving, child
abuse, smoking in public places)

3. Cogeneration: Cases where the combined voluntary actions of two or
more parties expose one of them to a hazard (so that an incentive
exists for the nonrisk-bearing party not to fully disclose information
to the risk-bearing party; e.g., risks imposed on workers by em-
ployers and risks imposed on consumers through their purchase of
products supplied by producers)

4. Production externalities: Exposures to hazards produced or released
to the environment as /unwanted by-products of the production or
consumption of goods (e.g., air pollution, water pollution, nuclear
accidents, hazardous wastes)

5. Natural processes: Exposures to hazards produced by nature (e.g.,
earthquakes, droughts, floods, diseases, genetic mutations)

6. Economic processes: Exposures incurred as a result of economic
conditions (e.g., poverty-induced disease and unemployment-induced
stress)

7. Government policies: Exposures resulting from the actions of gov-
ernment (e.g., nuclear war, contamination of the earth from collect-
ing and returning soil samples from other planets)

As implied by several of the mechanisms identified above, exposures often
occur as an unavoidable consequence of the existence of a hazard. If, for
example, the hazard is a product or a technology, then its distribution and
use will bring people and the things they value into contact with it. If the
hazard is a process or a system that releases risk agents into the environ-
ment, then several natural pathways will exist that may transport the risk
agent to the physical proximity of humans. For example, exposures may
occur through air and water transport (as is the case with many industrial
effluents) or transport through the food chain (such as occurs with
mercury).

Effects

Exposure to a hazard will produce risk provided that the exposure has the
potential of producing adverse consequences. These consequences can
include early fatalities and injuries, latent cancer fatalities, genetic effects,
environment degradation, and economic losses. The magnitude or severity
of such effects depends on the conditions of exposure and characteristics
of the people and items exposed. In some cases, exposures to significant
hazards may result in no adverse effects. Safety equipment, protective
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clothing, antibiotics, or vaccines may be quite effective in limiting or
mitigating the effects of exposures to hazardous substances or situations.
In the case of toxic chemicals, the health status of the exposed individuals
can have a significant impact on the effects produced. Particularly
sensitive groups might include pregnant women, very young and very old
people, and persons with impaired health. Some differences in health
effects can be attributed to differences in “effective” rather than “adminis-
tered” dosages. If dose is interpreted as what is adsorbed or absorbed at a
target organ, then different individuals might experience different doses
from the same exposure, as a result of differences in physiology, personal
habits, and so forth. This is of particular importance, for example, in
determining the health effects of cumulative toxicants (such as lead) for
which several exposure pathways may exist (e.g.. breathing air, eating food,
and drinking water).

Similarly, the specifics of the effects processes are critical to deter-
mining the risks to materials, plants, and animals resulting from exposure.
For example, coatings such as paint often dramatically reduce the damage
to materials caused by environmental contaminants. The environmental
damage caused by acid rain depends on the existing pH of lakes and soil.
Whether domestic livestock will succumb to a contagious disease may
depend on the general health of the animals and whether their feed
contains antibiotics to improve their resistance to the disease.

The Role of Government in Risk Management

The responsibilities and limits of government are important considerations
for placing risk regulation into perspective. Discussed below are the basic
economic and social arguments for government intervention to control
risk and roles that government might adopt in risk regulation.

Arguments for Regulation

Economists who argue for regulation tend to focus on externalities —
situations in which free markets do not produce a desired level of health
and safety because the prices consumers face do not reflect true social
values. According to economic theory, an individual whose initial desire
for a commodity ‘exceeds its price will continue to purchase the com-
modity until the benefit derived from the last amount purchased equals
the price paid for that amount. An externality exists if either the pro-
duction or consumption of the product produces costs or benefits to
others that are not reflected in the prices consumers face.

Lave (1972) identifies several types of externalities involving risks that
create problems for a free market. One consists of accidents that injure
people other than the person in control. The decisions made by an
individual who is driving an automobile, for example, concern all pas-

Social Risk Management ‘ 1

sengers. If the driver ignores the preferences of his passengers (for
reaching their destination quickly and safely), he may “purchase”™ too little
(gr too much) safety. Another sort of externality revolves around the
financial support given a disabled individual or the dependents of some-
one who is killed. The cost to society of assuming these financial burdens
can be extremely large. A third sort of externality is the personal loss
faced by family, friends, employer, and community when someone dies.

Lave points out that the market may also produce an insufficient level
of safety as a result of imperfections in the marketing of products. For
e).(ample. because of economics of scale, the cost of mass inoculation for a
disease may be only pennies per inoculation. Although almost everyone
would agree to mass inoculation, few people may be willing to bear the
much larger costs of private inoculations. Major capital purchases can also
present a problem for the free market. Once an automobile or house with
insufficient safety is purchased, that item is likely to continue to have
insufficient safety throughout its life, because the unrepresented prefer-
ences of second-hand purchasers may not be well reflected in the market
and because the costs to upgrade the safety of such purchases may greatly
exceed the costs of building in more safety in the first place. Finally, many
safety decisions involve what economists refer to as “public goods.” A
pub.lic good is something that collectively affects individuals. Unlike an
ordinary good, which may be appropriated by an individual for his own
personal use, one person’s satisfaction from a public good is not dimin-
ished b.y the satisfaction gained by others. For examplbe‘ a dam for flood
protection is a public good because it benefits the entire community; no
individual can gain the protection on his own without freely extending it to
everyone else. Many risk agents are public goods (perhaps “public bads”
would be a better descriptor) because they simultaneously affect more
than a single individual. Lack of consensus and other difficulties asso-
c1j¢1te'd with organizing those who might benefit from establishing or
eliminating public goods may prevent such actions from being taken
through normal market processes.
. Externalities and market imperfections, economists argue, often result
in a level of production and consumption of goods that improperly
balances risks, costs, and benefits. When externalities exist, therefore, the
government may be justified in intervening to force a level of safety that is
more socially desirable than the inappropriate one reached through the
market. Thus failures of the marketplace provide an argument for the need
for government regulation. |

A more pragmatic answer to the question “When does government
have a I.‘lght to regulate?” is “Whenever public pressures build to make it.”
Acgordmg to Lowrance (1976), “The demand for regulation seems to be a
crying out at the futility of dealing with the multiplicity of hazards
confront'mg us these days. People call for regulation almost reflexively, as
though it were either a panacea or the last resort.” Consumers tend’ to
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demand government action in situations where individual action is not
possible or is very costly and where existing institutions do not appear to
be lowering the risk or protecting them against the loss as inexpensively as
they believe it can be done. Empirically, risk regulation tends to be
associated with trends showing an increase in the incidence and magnitude
of adverse effects on particular interests from technological activities or
developments, growing public dissatisfaction with industry responses, and
loss of confidence in the corrective efforts of the pre-regulatory mechan-
isms for risk management (Rowe and Broder 1979). In some cases, the
impetus for regulatory solutions has come from the industrial sector, as a
result of concern about tort liability or other economic consequences,
technical uncertainties, lack of insurance at reasonable rates, or the
vagaries of state and local laws. Some of the support for increased regula-
tion undoubtedly reflects a general -belief that an increasingly wealthy
society should trade off more private goods for improved public health
and safety.

Paternalism sometimes seems to be a force behind the call for regula-
tion. Hirshleifer er al. (1974) note that “some social critics object to . ..
the idea that individuals are capable of making their own decisions
effectively.” Goodin (1980), for example, argues for paternalism over
individual risk decisions because, among other things, individuals are
incapable of imagining how badly they would feel if the risk became
reality. Historically, American society has had a strong preference for
individual freedom over paternalism. Nevertheless, a variety of existing
laws relating to “victimless” crimes are designed to prevent individuals
from voluntarily endangering themselves, especially the young and others
who are viewed as not fully capable of weighing the consequences of their
actions. Regulation is used to protect those especially vulnerable; for
example, stiff fire codes have been established for nursing homes. The
government also tends to intervene when appraisal and control of risks
require technical expertise that few people possess (Lowrance 1976).

Even though good reasons may exist for considering government inter-
vention, the question of whether or not government should regulate is, as
Morgan (1981) observes, ultimately an ethical issue. The difficulty is that
regulation generally results in an involuntary incremental cost being
imposed on some citizens. If this cost is small compared with perceived
benefits of making people a little safer, then most people would probably
be in favor of government action. This is essentially a utilitarian phi-
losophy. Other perspectives, however, disagree with this point of view. For
example, the libertarian philosophy, which places greater emphasis on
individual rights, takes the position that it is wrong for society to take any
action that makes some people worse off regardless of whether total social
welfare is in some sense advanced. The important point is that the
decision to rely on government regulation, as opposed to free market
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IT_lechanisms (such as contract liability and insurance), is an ethical deci-
sion about which reasonable individuals might well disagree.

. Regardless of philosophical debates, government regulation of risk is
ll.kcilly to be with us a while longer. Governmental authority and respon-
sibility to intervene to reduce risk have been firmly institutionalized in the
form of a complex system of regulatory agencies and processes which are
accepted bY the vast majority of the public as legitimate and proper means
for promoting a safer and more equitable society. Despite the slow and
!abo.rlous process by which government risk decisions are made, the
?nevnable challenges in the courts, the lack of clear evidence that risk,s are
in .fa_ct being reduced, and the campaign promises of popularly elected
OfflC.lalS to reduce and eliminate regulatory agencies, the regulatory effort
continues to grow. The relevant question, therefore, is how to enable
government to regulate risk more effectively and efficiently.

Government Roles and Alternatives for Risk Regulation

One way to explore the available options for risk regulation is to identify
opport_umties for altering each element of the risk chain. As noted above
for a risk to exist there must be a hazard, together with a process by which’
people, animals, plants, or materials may be exposed to the hazard, and a
process by which exposure produces adverse effects. Furthermore, if
pec.)ple are concerned about risk they must judge the severity, importar;ce
or inequity of those consequences to be significant. Thus, for'example for’
the risk of health effects from air pollution to be a concern, a source o} air
pollutants must exist, humans must have contact with the pollutants, the
exposure must produce health consequences, and a value judgment r’nust
pe made that those consequences are undesirable. Generally speaking, it
is possible to reduce a risk by modifying any one of these essent’ial
components. In the case of air pollution, the emission may be reduced; the
emissions may be prevented from reaching inhabited areas, or people ’may
be prevented from entering the areas where pollution is the highest;
people exposed can avoid strenuous activity so as to reduce the adversé
effects of exposure; or those exposed can be otherwise compensated to
offset the displeasure they feel for having to suffer the health effects.
Another way to explore options for reducing risk is to consider the
mechanisms that are available for altering human behavior. Because
people are intrinsic to the various components of the risk chain, risks may
be moqiﬁed by using any number of ways of motivating different behavior.
thgvnor may be modified directly by encouraging individuals to select
existing safe alternatives, or indirectly by encouraging the generation of
new alternatives that may prove to be safer and more attractive. The Clean
Air Act Amendments of 1970 have been cited as an example of a govern-
ment action designed to produce new technological alternatives. Lave
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(1980) notes that some Congressmen who voted for passage of the act
remarked that they knew that the emission requirements placed on the
automobile were beyond the capability of existing technology. The stand-
ards were judged to be of practical value because they would force
industry to be innovative in developing new technology.

The most direct way for government to change human behavior is
through the implementation of mandatory standards and regulations
designed to force individuals to take actions that lessen risk. For example,
to reduce injury from automobile accidents, government could pass laws
requiring the use of seatbelts. Alternatively, government could require the
installation of automatic restraint systems (such as airbags) in all new cars.
This illustrates that when risks are cogenerated, government can focus
risk-reduction actions on either party to the cogeneration process.”

Another approach is to motivate human behavioral changes through
incentives. For example, when risks are associated with production exter-
nalities, government can attempt to cause producers to bear the social
costs of externalities so that the prices consumers pay will reflect such
costs. For example, although this is not popular in the United States,
Germany has regulated some forms of pollution through the sale of
pollution licenses and effluent fees. Other approaches to internalizing the
social costs of risks into the prices people pay include legal liability and
compulsory insurance. Liability influences the incentives of people and
firms to engage in risk-generating activities. Insurance converts uncertain

but potentially catastrophic financial losses into relatively small and
certain financial payments.

A third approach to modifying behavior is to provide information. The
government can provide warnings, such as the label required for cigarette
packages reminding the smoker that his behavior is hazardous to his
health. It can also provide better data on the risk itself (e.g., possible levels
of loss or their probabilities) and ways of protecting oneself (e.g., descrip-
tions of available insurance). If people contribute to or engage in risky
behavior because they are not fully aware of their options or of the
consequences of what they do, then providing information can have a
significant impact.

To illustrate the many options available, Table 1 provides examples of
the various possibilities for applying different risk management strategies
to different elements of the risk chain. Rows in the table correspond to
three distinct processes for generating risks — self-hazardous behavior,
cogenerated risks, and externalities — and three different strategies for
dealing with each — mandatory requirements, incentives, and information
dissemination. The four right-hand columns of the table correspond to the
various elements of the risk chain — the source, the exposure process, and

the valuation process. The entries in these columns illustrate intervention
actions based on the different strategies and directed at different elements
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of the risk chain. An important observation from _Table 1 is that a wide
variety of options exists for reducing any particular risk.

Complexity of Social Risk Decision Making

Selecting an appropriate alternative for g?vernmen_t .risk m.anageme;nt. 1§
extremely difficult because of the complexity of deriving estimates 0 rfsk
levels and determining the acceptabilities of th(?se l.e‘vels. Estimating nz

levels is complicated by limited technical ?nd scientific knowledgc?. Esta (;
lishing or justifying acceptability is complicated by fa‘ule percgptlops'al?

personal value systems (individuals often pgrfer stat}stlgally hlghel ‘rls‘slz
and by the need (in a nonauthoritarian society) to ]ustlfy Skamsmns w1.tl
which not all members agree by appeal to some principle of socia
consent. These three sources of complexity - limited knowled.ge, dis-
functions in human perception of risks, and social consent — are discussed

below.

Limited Knowledge

Because of limited knowledge, assessing the risks.associated \jwth pro-
posed actions is beset with complications. Each link of the l‘lSl'( chgm
creates difficulties for decision making: hazards are often h@rd to identify
and characterize, exposures are frequently difficult to estimate, and tllle
damage caused by those exposures is generally dlfflCUlt' to gss;ss.d n
addition, the impact of proposed actions on any of these links is har tg
predict. Finally, as addressed in the next section, a host of problems
relating to risk perception creates difficulty for valuing risks.

Hazards N
One reason hazards are hard to identify stems from the‘ difficulty of ob-
taining empirical data which conclusively link. adverse' effects to producls,
processes, or technologies. Chance observations of increased dls'ease. orl
injury may lead to a search for causal fa}ct_ors, but an absence of hlsto:}cae
exposure data often makes the search difficult. Furthermore, latlc:ncy (d 1:; ¢
lag) between initial exposure and appearance of harm means that in lt. .
tions of adverse consequences may not be appar;n? until 'the' potentia
harm is great and irreversible. For example, statistically sngmfu;ant in-
creases in lung cancer for asbestos workers were not observed until many
years after the workers were first exposed. . '
Since ethical considerations generally prevent dehbergte hu_man experi-
mentation to identify potentially dangerous substances, investigators must
rely on epidemiological studies involving uncont'rolled hun_1an exposures
and animal studies. Neither epidemiological studies nor animal bioassays
are very powerful, however, unless they are tested hypotheses about
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specific effects. Thus, the process often requires hypothesizing one of
many possible effects and then hunting for it.

Animal studies are inevitably a controversial means for identifying
hazardous substances because of the inherent differences in susceptibility
among animal species. Exposures to the same substance may produce a
significant adverse effect in one species and no apparent effect in another.
For example, a chemical may produce cancer in mice because a meta-
bolite (an intermediate product resulting from the application of the
animal’'s metabolic processes) is a carcinogen, not the administered chemi-
cal. Because of differences in metabolic processes, the same effect may or
may not show up in man. Although some 1,500 substances have re-
portedly been shown to be carcinogenic in animal tests, fewer than 30
have been definitely linked with cancer in humans (Tomatis et al. 1978).

Epidemiological studies are not only time consuming and expensive,
they are also a controversial means of hazard identification. A positive
result can be due to a statistical fluke or a failure to control for con-
founding factors. The population selected for an epidemiological study is
likely to be exposed to a range of intervening, potentially causal factors,
and it is frequently not possible to isolate the effects of any one of them.
For example, the imposition of the 55-mile-per-hour speed limit com-
plicates an assessment of the effectiveness of motor vehicle safety stand-
ards implemented during the past decade, and the movement of people
from place to place obscures the long-term effects of local air pollution on
chronic lung disease. Even in those situations where there is strong
evidence that a hazard exists, its characteristics (potency, intensity, prob-
ability of releasing toxic substances) may be very difficult to determine.
This is especially true for the extreme cases that are often of greatest
concern; namely, massive harm resulting from catastrophes and continu-
ous low-level exposures leading to chronic diseases. In the first instance,
because there are few or no actual occurrences of the feared catastrophic
accident, its probability and consequences cannot be obtained from
historical data. In the second, it is virtually impossible to measure directly
the magnitude of the effect because the levels are generally masked by
higher background levels of ongoing, natural incidences of the effects.

Exposures

Gauging exposure is usually difficult because of the complexity of ex-
posure processes and because information is often incomplete. Only rarely
is there adequate information about who is exposed and the degree of
their exposure. Large chemical manufacturers may try to keep records on
workers exposed to potential hazards, but data on the level of exposure to
particular chemicals usually are not precise. The situation with respect to
the general population is even worse, because of the lack of effective
monitoring mechanisms. Mean contamination levels at specific sites can be
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monitored; but individuals move from location to lqcalion, and c'(.mlamll-
nation levels generally vary dramatically over relatively short dlstal?Ciis.
Even if accurate exposure data are availal?le, those data‘.h'fl\'/e“dlr'cci
applicability only for the assessment of Past risks or future 'rlslfs assulrr:::?q%
that exposure levels do not change.. Since contemplated cl}Ctl()lllS {.1 ! ‘1
always alter exposure patterns, existing exposure data have only limited
applicability for comparative analyses. ) }
qprl)il;(csgsur)c; estimal?on is complicated by lhe many Lilffel't?nt p}':nt)hxrgyt.
by which a risk agent might uchieve. proximity to humans or t (.' tfu%’s
they value. Figure 3, for example, illustrates exposure pat!1way.s .0! a
hazardous waste disposal site. If the site fails to contain its toxic chemlcali~
pollutants may contaminate the air, surface water and sedlmentj soil,
groundwater, and the food chain. Any or al.I of thesc pathways may
produce significant exposure to humans or the things they v‘al‘u‘e. ‘ N
If exposure is through the air or water, then the level of risk depen ls. onf
the fate and transport of risk agents. In many cases, however, the mode ;)t
transport, the length of time involved, the distance lhe.sulwslan?e’ m|g'1"
travel, and the transformations that it undergoes as it ‘moves are ‘d.
unknowns. For example, acid precipitation is' thought to arise when sulfur
and nitrogen oxides emitted during industrial pr?cesses and hle'l.cgn;-’
bustion combine with water in the atmosphere. Currently, there is little
understanding of how these compounds move through the atmosphere (l)r
how they react chemically as they do. Such u‘nk.nowns can be extr'emel y
important in predicting impacts. In the case of air pollution, for example,
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Fig. 3. Environmental pathways from a waste site, from Schweitzer (1982).
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order-of-magnitude changes in one-hour average ambient concentrations
ata given location are common due to changes in atmospheric conditions. -

Even in the simpler cases in which the hazard is associated with
consumer products, differences in personal habits make exposure difficult
to assess. For example, the amount of a risk agent present in food may be
measurable, but differences in food storage practices, food preparation,
and dietary habits lead to wide variations in the amount of the agent that
individuals ingest. To estimate the risks associated with the use of a
pesticide applied to citrus fruit, for example, it would be necessary to
know not only how many oranges are consumed by a typical person, but
also how many people are fond of eating large numbers of oranges,
because the latter group would be at greatest risk. If the risk agent is
absorbed when a consumer product is used, patterns of use affect ex-
posure. A solvent whose vapor is potentially toxic, for example, may be
used outdoors or in a small, poorly ventilated garage.

Effects

Assessing the effects of exposure to a risk source is complicated because
the analytic relationship between dose and response is inescapably tied to
the mechanisms by which exposure causes harm, and these mechanisms
are rarely understood. Harm to human health may include injury, illness,
death, and genetic effects. Dose-response data are ordinarily available
only for relatively high exposure levels. Extrapolation of these data to
more frequently occurring low levels generally requires theoretical models.
The simplest model would be linear, with the magnitude of the effect
depending on the total accumulated exposure. In cases where evidence is
available, however, dose-response curves usually show substantial non-
linearities. Sometimes exposure have thresholds below which no effects
are observed. In the case of living organisms, for example, this may result
because the organisms are able to completely metabolize low levels of
some materials, converting them into less harmal materials or excreting
them. Furthermore, exposures to a given hazardous substance often
produce a response that depends critically on synergistic or antagonistic
cofactors. For example, human response to a specific air pollutant is
strongly affected by the other air pollutants present, activity level (e.g.,
exercise rate), the distribution of exposure with respect to time (duration,
cumulative exposure, and latency periods), and other environmental
conditions (e.g., temperature and humidity).

Extrapolating dose-response relationships from animals to humans is
highly uncertain. Differences in size and metabolic rates between man and
laboratory animals require that doses used experimentally be converted to
infer equivalent human doses. Even under equivalent doses, however, the
inherent susceptibility across different species can vary dramatically. For
example, the response of different species to equivalent doses of a specific
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carcinogen may vary by a factor of 100,000 (Gori 1980). Moreover,
because the human population is in many respects highly variable, the
susceptibility of individuals exposed to harmful substances varies tremen-
dously. Human susceptibility to a carcinogen, for example, may vary by a
hundred fold or more among individuals, depending on sex, age, hormonal
balance, health, general genetic predisposition, and so forth (Leape 1980).
Estimating the response of ecological systems is often even more
difficult than estimating individual human health responses. The state of
an ecological system is a delicate balance derived from the interaction of
many factors; altering one of them can produce a sequence of changes and
an ultimate impact that is much greater than might be expected. Because
of the complexity of each ecosystem, estimating its response to a given
exposure level is extremely difficult. In the case of acid rain, for example,
the rate and extent to which lakes might become acidified or forests
damaged through continuation of current rates of acid precipitation is a
major source of uncertainty in assessing the significance of this problem.

Impact of regulatory actions

In situations where the relationship between exposure and harm is hard to
establish, it will be difficult to project the degree to which a regulatory
action might lessen the harm. Furthermore, the effectiveness with which a
decision is implemented must be considered. Although analyses generally
assume that there will be 100 percent compliance with a regulation, the
actual extent may be much less than complete, depending on the nature of
the hazard, the cost of compliance, the ease of enforcement, the avail-
ability of agency resources, and the degree of cooperation of the regulated
parties. Compliance is likely to be a problem in situations where the
benefits from an action accrue largely to a single party but the costs are
mostly borne by the community at large; for example, disconnecting
automobile emission controls for the purpose of improving acceleration.
Such situations require an enforcement mechanism to prevent private
decisions from countervailing the public interest.

Risk Perception

Critical to determining social response to risk is how individuals perceive
the risk of potentially hazardous situations. Psychological research shows
that individuals typically over- or underestimate the probabilities asso-
ciated with certain dangers compared with their statistical frequencies
Slovic et al. (1983), for example, note that individuals typically believe
familiar hazards, such as home appliances and cigarettes, are considerably
Jess dangerous that historical data indicate. Furthermore, people’s concern
over risks depends on much more than just the perceived likelihood of
fatalities.
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Risk perception, according to behavioral psychologists, is “an idiosyn-
cratic process of interpretation which involves a subjective probability
judgment about the occurrence of an unpleasant event and an interpre-
tation by the individual that reflects how he or she defines and feels about
the outcome™ (Thomas 1981). The basic research method consists of
presenting subjects with lists of hazards. The subjects’ task is to scale the
hazards in order of severity or to evaluate each hazard according to some
set of dimensions. The results point to the importance of external events
su'ch as past experiences, as well as internal dynamics such as discussions
with others, in determining people’s perceptions of risk. As Otway (1980)
observes, risk perception “depends upon the information people have
been .exposed to, what information they have chosen to believe, the social
experiences to which they have had access, the dynamics of stakeholder
groups, the legitimacy of institutions, the vagaries of the political process
and the historical moment in which it is all happening.” ’

. The empirical basis assembled to date is insufficient to support con-
v‘mcmgly any firm conclusions about either the specific factors influencing
risk perception or the nature of the effects. However, recent research
suggests certain plausible relationships. Slovic er al. (1981) have found
that ratings of risk closely relate to feelings of dread and the likelihood of
the mis.hap being fatal. Other characteristics found to influence risk
perception were the degree to which risks are voluntary, controllable,
known‘to science, known to those exposed, familiar, catastrophic, and
immediately manifested. They found that judged characteristics generally
correlate; for example, risks faced voluntarily were typically judged well
known and controllable. Rowe and Broder (1979) explain this effect by
suggesting that familiarity through experience (as in the case of relatively
frequent events such as storms and earthquakes) leads to the perception
of a degree of control over one’s survival. For more unfamiliar events
(such-as the re-entry of Sky-Lab or a nuclear meltdown), there is little
experience, and the result is a perception of a lack of control. Similarily,
where it is perceived that society is controlling disasters to some degree
(e.g., early warning systems for hurricanes coupled with storm shelters
and evaCL.lation plans), public anxiety is assuaged. The influence of such
characteristics on perception has been found to be much stronger for lay
people than for experts, with experts’ perceptions lying closer to statistical
or theoretical expectations (Fischhoff et al. 1981a).

Table 2, based on Otway and von Winterfeldt (1982) and Covello
(1985), summarizes the factors that psychological studies suggest have
some bearing on risk perception. Although most of the studies on which
these findings were based involved small, highly specialized and unrepre-
sentative groups, the results serve to demonstrate that describing risk in
terms of a simple probability distribution over adverse consequences may
miss many of the factors that people intuitively feel to be relevant.
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Table 2. Associations observed in studies of public risk perception

Factor

Conditions associated with
increased public concern

Conditions associated with
decreased public concern

Scverity of
consequences

Probability of
occurrence

Catastrophic
potential
Reversibility
Delaved effects
Impact on future
gencrations
Impact on children
Victim identity

Familiarity

Understanding

Scientific
uncertainty

Dread
Voluntariness

Controllability

Clarity of benefits

Equity

Institutional trust

Personal stake
Attributability
Media attention

Large numbers of fatalitics or
injurics per event

High probability of adverse
consequences

Fatalities or injuries grouped
in time or space

Irreversible consequences

Somatic effects that are delayed
in time (c.g., cancer)

Risk posed to future generations

Children specifically at risk

Identifiable victim (e.g.,
yachtsman lost at sca)

Unfamiliar risks (e.g.. ozone
depletion due to emissions of
fluorocarbons)

Lack of personal understanding
of mechanisms or processcs
involved

Risks appear to be unclear or
unccrtain to scientists (€.g..
when scientists disagree)

Risk evokes fear, terror, or
anxicty (c.g., toxic waste dumps)

Involuntary exposures (c.g., air
pollution)

Little personal control over risk
(e.g., travelling as a passenger
in an airplanc)

Benefit or need for activity
generating risk is questioned
(e.g., nuclear power)

Those at risk from an activity
do not directly gain its bencfits

Lack of trust in institutions re-
sponsible for risk management
(e.g., the Nuclear Regulatory
Commission with its perceived
ties to industry)

Individual personally at risk

Risk caused by human failure

Much media coverage (e.g., airlinc
crashes)

Small numbers of fatalitics or
injuries per event

Low probability of adverse
conscquences

Fatalities distributed randomly in
time and space

Consequences appear reversible

All effects immediately realized

All risks borne by current genera-
tion

Risks threaten adults only

Statistical victims

Familiar risks (e.g., household
accidents)

Mechanisms or processes
involved personally understood

Risks relatively known to science
(e.g.. actuarial data on auto-
mobile accidents)

Risk not dreaded

Risks taken at one's own choice
(c.g.. skiing)

Some personal control perceived
(e.g.. driving an automobile)

Clear benefits

Distribution of risks and benefits
appears cquitable

Responsible institutions well
trusted (e.g.. management of
recombinant DNA by universi-
tics and the National Institutes
of Health)

Individual not personally at risk
Risk caused by nature

Little media attention (e.g., on-
the-job injuries)

Adapted from Otway and von Winterfeldt (1982) and Covello (1985)
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Social Consent \

- b

According to the American Declaration of Independence, “. .. Govern-
ments are instituted among Men, deriving their just powers from the con-
sent of .the governed.” Thus, while individual freedom is a central tenet of
our society, freedom is acknowledged to be constrained by an obligation
to others, and this social obligation is derived from consent. Individual
differences prevent unanimous consent, and few would argue that every-
one must agree to every social action. Nevertheless, when government
acting as the agent of society attempts to reduce risk by placing constraints
on freedom, legitimization demands the availability of ideological argu-
ments that demonstrate that society consents to these constraints.

Dc.)ugle.ls and Wildavsky (1982) introduce social consent as a factor
contributing to the complexity of social decision making by describing a
four-way classification scheme for categorizing risk problems. Both the
nature of the risk problem and the appropriate solution depend on

whether knowledge is certain or uncertain and on whether consent is
contested or complete:

1. I.n thg first case, knowledge is certain and consent complete. This is a
situation in which objectives are agreed on and all alternativesk a;ld
thelr consequences are well understood. Here the problem is tech-
nical, and the solution is one of calculation.

2.In the second case, knowledge may be certain, but consent is
contested. Here, the problem is one of disagreemént about how to
value consequences, and the solution is either more discussion or
more coercion.

3. In the third case, where consent is hampered only by uncertain
knowledge, the problem is essentially one of insufficient information:
hence, the solution is seen as further research. ,

4. '[n .thej last situation knowledge is uncertain and consent is contested
This is not only the most difficult, but also the situation that most.
commonly is associated with risk. It does not, according to Douglas
and Wildavsky, have any obvious solution. A

I\_/lacL.ean (1982a) describes three models for justifying social decisions in
sntuau.ons where the explicit consent of those affected cannot be obtained
The first involves justification through an appeal to a _concept of’i'mplic'it.
consent. This model argues that centralized decisions are allowable as
long as the tradeoffs between safety and other benefits imposed by the
demspns resemble the tradeoffs that individuals would have made on their
own if the situation permitted it. Under these conditions it might then be
f:lalmed that individuals implicitly consent to the imposed decisions. An
important example would be to select a level of safety for a social decision
that is identical to the level that people would select on their own were it
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not for externalities. Thus, a decision-making mechanism that arrives at
social decisions from the preferences for risk and safety revealed by the
decisions of individuals in the marketplace might be justified, not so much
because market solutions are efficient, but because in a properly func-
tioning market people are assumed to consent (o their transactions.
MacLean does, however, point out two important difficulties with this
model. First, rights and liabilities must be assigned so as to distinguish
compensation from blackmail. Second, preferences and values differ:
preferences are claimed to ‘reflect what an individual wants, whereas
values explain what kind of person one aspires to be. Market prices may
not necessarily reflect social values.

Maclean’s second model, hypothetical consent,is based on a division
of decision making into tw‘(‘i__s_tgggs — establishing agreement _on the
principles and procedures for making decisions — followed by applica-
tions to specific cases. If people consent to the process by which social
decisions are reached, then it might be claimed that they accept the
decisions that result. For example, a hypothetical consent theorist might
argue for principles that ideally rational people would consent to and
then deduce further principles for designing “fair” decision-making institu-
tions. In this situation, the consent would be hypothetical because a
normative argument would be used for justifying the institutions and
principles. The hypothetical consent model provides a comfortable basis
for sanctioning fromal decision-aiding approaches based on concepts of
rationality or fairness. However, the model requires the legitimization of
the acceptable decision-making principles and procedures. In MacLean’s
view, it seems reasonable to insist that hypothesized consent to procedures
be unanimous. -

MacLean’s last model, nonconsent, is based on the proposition that
political and social decisions may be justified by arguments that do not
appeal to the consent of the parties affected. This model maintains that
some decisions ‘might be legitimitized by a direct appeal to the social
values that we seek to secure, even though this might entail endorsing and
ranking the values through philosophical arguments. Thus, for example,
we may need to interfere with liberty to promote our interest in equality,
security, or posierity, because at this particular time we view one value as
having more weight or urgency. Support of the nonconsent model requires
‘acknowledging that not all individual preferences need to be given equal
weight in the social decision-making process. For example, appeal might
be made to arguments of nonconsent to justify locating a hazardous-waste
facility in a particular community against the wishes of the local citizens.

As will become clearer in Chapter 2, the decision-aiding approaches
appeal for their justification with varying degrees to the different models
of consent. The controversy associated with MacLean’s three models
illustrates that the complexity of social decisions associated with lack of
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knowledge and disagreements in risk ion i
no ¢ ‘ sk perception is com
difficulty of establishing social consent. d et
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The Existing Risk-Management System

Conmderatioq O.f the relevant institutional structure and processes for risk
management is important for evaluating and selecting a formal decisio;l-
aiding app'roach. This subsection describes government institutional struc-
ture fgr'rlsk management and the coping strategies that have evc;lved
including the extent to which quantitative approaches may be used. ,

Participants

The most important institutional structures for managing risk are tort and
common law, particularly those laws related to negligence, liabilit

nuisance, and trespass; insurance and compensatory plans ’includiny’
self-insurance pools, true self-insurance, workers’ compensatio1n bonding
anq escrow, aqd restoration funds (which might be offered ’either bg
privale companies, through joint private/government arrangements o)r]
(!1rectly by government programs); voluntary standards-setting or; aHim—
tions (eg the Underwriters” Laboratory, the National Fire Pro%ecti;n
Asspcmtton, the American National Standards Institute, the American
Society fqr Testing and Materials); and mandatory goverriment standflr:.is
or regu_lanfms. Government can also manage risk to an extent through( the
fjlss'emlnallon of information and publicity, government procurement, and
issuing advanced notice of an intent to regulate. In view of this St{ld s
fo?us' on government decision making, a more detailed discussion of ti/lé
principal participants in the government risk-management | system is
presented in the following sections. e

Congress

Congress enacts the statutory laws for promoting national environmental
and health goals and creates the agencies that produce the regulations anii
standa‘irds for achieving. these goals. Furthermore, through the la;vs it
i;;z:ss(;::i,ti ()C;lon%rei§s permits thg COl.ll‘tS to regulate conduct by judicial
. P]» : 0 lal?lllty and injunction. Congress also sometimes enacts
gis Fltlon_thflt directly establishes standards of conduct or prohibits
?reorrt:]un actllvmes. It can dictatg the factors to be included in and excluded
additi\r/ﬁgsait:;;y dec151oq mak'mg (e.g. reguiring the banning of any food
i sing cancer in amrr.lals)', a'nd 1t can pass special legislation to

p pt agency discretion (as it did in acting to prevent the removal
saccharin from the market).’ i
de;li"sf;z pohn?s of elecnvez f)ffice has a strong influence on congressional
n making. The qualities needed to win an election are not necessarily





