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The author draws on the policy analysis literature to delineate the linkage between
conceptualization of risk and the formulation and proposed solution of risk-related policy
problems. Two concepts of risk are identified: (1) a concept of risk as a physically given
attribute of hazardous technologies and (2) a concept of risk as u socially constructed
attribute. The argument is advanced that the social construction of risk provides a firm,
theoretical basis for the design of policy. The discussion links the perception, manage-
ment, and communication of risk to the more fundamental issue of the nature and role
of science and technology.

A neglected area in the field of risk analysis is the implications for policy
of differing conceptual approaches to risk. The purpose of this article is to
draw on the policy analysis literature to delincate the linkage between
conceptualization of risk and the formulation and proposed solution of
risk-related policy problems.

An insight from the literature that is of particular relevance to the current
debate about risk is the emphasis on problem structuring as the most crucial
task in policy development (Dunn 1981). If a policy problem is not structured
appropriately, that is, if it does not take into account all of the dimensions of
the problem, policy failures are likely to result. In effect, attempts will have
been made to solve the wrong problem (Ackoff 1974).

This discussion examines three broad groups of studies and the concept
of risk that underlies the way they formulate risk management and risk
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communication policy problems. I identify two concepts of risk. Onc concept
reflects a view of scientific knowledge as composed of objective facts: these
facts provide the basis for decisions. A second concept reflects the view that
facts cannot be separated from values in policy-related science contexts. My
argument is that this latter concept, which addresses key dimensions of the
problems, provides a firm theoretical basis for the design of policy. The
argument is based on a social constructivist perspective that views the
discussion of risk as involving a more fundamental discussion about the
nature and role of science in modern, industrialized society.‘

In this discussion, risk assessment is defined (following Kates and
Kasperson 1984, 7029) as including the processes of identification, estima-
tion, and evaluation. Risk management is defined broadly as “the process by
which decisions about risk are made” (adapted from Zimmerman 1986, 436).
This latter definition differs from some common usages in which the term
refers more narrowly to the process of regulation or to the selection and
implementation of a strategy for control of a specific risk. I approach the
discussion from the standpoint of my interest in nuclear waste policy.

Two Concepts of Risk

Otway and Thomas (1982) have pointed to a fundamental difference in
views toward, and use of, the risk concept. The two risk concepts represent
ideal types, which are frequently blurred in practice. However, each is linked
to and implicitly underlies a particular formulation of risk management and
communication policy problems.

Onc approach conceives of risk as a physically given attribute of hazard-
ous technologies: objective facts, which can be explained, predicted, and
controlled by science, are separated from subjective values. A sccond ap-
proach conceives of risk as a socially constructed attribute, rather than as a
physical entity that exists independently of the humans who assess and
experience its effects. This latter viewpoint emphasizes that the processes of
risk identification and risk estimation can never be value-free, that the
scientist’s judgment involves the balancing of conflicting evidence, and that
“‘factual’ empirical evidence alone does not lead to any conclusions”
(Wynne 1980, 182). Consequently, the so-called objective activities of risk
identification and estimation need to be integrated with, rather than separated
from, the subjective process of evaluation.
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The Concept of Risk as a
Physically Given Attribute

A view of risk as a physically given attribute of hazardous tcchnologies
underlies the approach of two different groups of studies: the traditional,
technical approach to risk assessment and the psychometric, social science
approach of Slovic and associates.

The Technical Approach

The traditional, technical approach defines risk as the product of the
probability and consequences (magnitude and severity) of an adverse event
(Hadden 1984). This concept, which until recently dominated the risk analy-
sis literature, reflects the influence of engineering safety studies on the
emergence of modern risk analysis (Otway and Thomas 1982; Katcs and
Kasperson 1984). Probabilistic risk assessment (PRA) of nuclear reactor
risks, which developed into a “multi-billion dollar activity” after its first
major application in the WASH-1400 report (U.S. Nuclear Regulatory Com-
mission 1975), has been applicd to a variety of nonnuclear situations (Vesely
1984, 154).

Most PRA practitioners would agree that their estimates, which incorpo-
rate the analyst’s judgments at many critical points,” cannot be viewed as
value-free or so-called objective reality. This is particularly the situation, for
example, for technological developments such as high-level waste reposito-
ries, where there is no base of accumulated experience against which the
analyst’s calculations can be validated and where the time frame for predict-
ing and preventing risk extends thousands of years into the future. Moreover,
as Spangler has emphasized, valuc-laden, “nitty-gritty, everyday decisions”
are made routinely by scientists and engineers employed by government and
regulatory bodies (Spangler 1985, 920). Nevertheless, the policy implica-
tions of this inevitable element of human judgment frequently are obscured
or overlooked: among approaches that start from the phenomenon of risk
rather than from the perceiver of risk, an implicit reification of risk may be
discerned. That is, risk is treated as an objective fact.

The implicit reification of risk can be secn in continued attempts to make
a distinction between fact and value, between the activities of identification
and estimation on the one hand and the activity of evaluation on the other.’
This distinction may be useful as an analytical tool; it is misleading when it
assumes that risk identification and estimation represent valuc-neutral activ-
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ities and that evaluation can be undertaken as a separate step (Conrad 1980,
248; see also, Hadden 1984; Wynne 1980).

Reification also can be seen in approaches to risk management that
incorporate an unexamined assumption that technical analyses represent
absolute, rather than relative, truth. Logically, such an assumption lcads to
the view that risk management decisions are rational to the extent that they
are based on the realist, nonpersonal factors (mortality statistics, economic
efficiency) of technical analysis.* From this viewpoint, the public’s failure to
make risk decisions on a similar basis is scen as cconomically incfficient and
as evidence of irrationality or lack of knowledge and understanding.

Although the technical approach to risk may be cntircly appropriate for
purely engineering decisions, it is inappropriate when used as the basis for
societal decisions.’ Structuring the risk management problem solely in terms
of technical and economic rationality fails to recognize that societal rational-
ity has additional dimensions. Two key dimensions omitted are (1) the
political dimension — how to proceed in a democracy when there is a discrep-
ancy between “what the experts deem most important and what the public
demands from its government” (Plough and Krimsky 1987, 7) and (2) the
ethical dimension—how to surface and address questions of values that
inherently are embedded in the judgments of the analyst. The omission of
key dimensions leads to attempts to apply inappropriate solutions, that is,
attempts to solve the wrong policy problem.

The unexamined assumption that technical analyses represent absolute,
rather than relative truth also lcads, logically, to a structuring of the risk
communication problem in terms of lack of public understanding and knowl-
edge. Equally logically, the proposed solution is to convince or cducate the
public about the real risk. Structuring the communication task this way
requires the skills of the social scientist for implementation. However, as
Rayner has emphasized, when risk managers turn to behavioral scientists for
advice, they meet “apparent theoretical disarray” (Rayner 1988, 201). The
theoretical disarray has significant practical implications.

The Psychometric Approach

Social science studies of risk include both the pioneering psychometric,
risk perception studies of Slovic and associates and a large body of attitudinal
research. The research has examined a wide range of factors, including
underlying beliefs and values, that are incorporated into an individual’s
assessment of risk. In this scction, I focus on the contributions of Slovic and
associates, which have received prominent treatment in the literature.
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These psychometric studies have found differences between expert and
lay risk judgments, and they point to a concept of risk that is multidimen-
sional and considerably more complex than the statistical or actuarial con-
cepts of the technical analyst. But as in the technical approach, Slovic and
associates start from the technical concept of risk, rather than starting from
the person who is perceiving the risk or the broader, social implications of
technology. In examining the individual’s responsc to risk, this rescarch
provides a subjectivist interprctation within a realist paradigm. Psychometric
research thus straddles technical and social paradigms uneasily.

Because of ambiguity in its initial concept of risk, the psychometric school
is unablc to develop a truly social critique that would assist in solving
problems left unsolved by the technical approach. The ambiguity is epito-
mized in its common use of the term perceived risk. The term connotes that
natural sciences study reality, while the factors discovered by the social
sciences represent “mere perceptions” (Thompson and Parkinson 1984, 557).
Such a distinction is misleading: experts’ and laypersons’ assessments of risk
both constitute judgments and both are subject to bias (Kates and Kasperson
1984; Earle and Cvetovich 1985). The ambiguity of the term is particularly
evident in conflicting statements that appear in the work of Slovic and
Fischhoff, two prominent researchers from the psychometric school. Some
statements specifically deny the possibility of absolutc, real risk; others
clearly suggest that the experts’ definition of risk is the real, correct one. Thus
itis possible to interpret the psychometric research findings in different ways:
(1) as a demonstration of the diversity of risk judgments, that is, that the
difference between expert and layperson represents a legitimate difference
in viewpoint or (2) as implying that there is a standard of rcal risk (the
technical definition of risk) against which lay perceptions may be judged to
be more or less accurate. In the latter case, the difference between expert and
layperson is attributed to a lack of public understanding. From a policy
standpoint, the difference between interpretations is significant.

Fischhoff’s work provides examples of the first interpretation and the
related policy approach. In an early article, he emphasizes the element of
values in risk decisions and the potential for bias in technical expert as well
as lay judgments (Fischhoff 1979). In a more recent publication, Fischhoff
and his coauthors (1983) provide a detailed discussion of underlying reasons
for disagreements between experts and laypersons, including situations (e.g.,
the Alaska pipeline) in which laypersons have information the experts lack.
Here, Fischhoff starts from the premise that attributing disagreements to
public misperceptions is “often factually wrong” and “from a societal per-
spective corrosive by encouraging disrespect among the parties in-



