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1.0 Long-Range Objectives of this ProjectI

Research on perceived and acceptable risk has two main objectives. One is

to develop an understanding of the fundamental laws governing individuals'

perceptions and their behaviors in situations of risk. The second is to help

individuals and society make better decisions about risks We believe that

these two objectives, one descriptive and the other prcriptive, are

complementary. Descriptive knowledge will help us/muderstand and forecast bow

3 people will react to the prescriptive guidejlftes put forth by experts. Such

understanding will help us determine 6ether resistance to risk policies

determined by analytic mthodi-uch s cost-benefit or decision analysis is
7-

lue to misperceptions o0aisks and misunderstanding of these analyses or

wbether it is due t the failure of these analyses to give proper consider-

ation to the racteristics of risky situations that people consider to be

Important Finally, the ability to describe Individuals' preferences (or

I value and beliefs Is needed for the implementation of formal methods like

2.0 Specific Objective

S2.1 The Psychomtric Paradigm

A major approach to the study of perceived and sceptable risk has employed

psychophysical scaling methods and mltivarlste analysis to produce quantita-

tive representations of people's attitudes and perceptionsw Researchers - - If j,I/
employlog this "psychoitric paredign" have typically asked people to judge

5 the current end desired riskiness (or safety) of diverse sets of hazardous

activities, substances, and technologies, and to Indicate their desires for

Irisk reduction and regulation of these hazards* These globel judgments are

5 then related to judgments about other properties, including: (i) the hazard's

II
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status on characteristics that have been hypothesized to account for risk

perceptions and attitudes (e.g., voluntariness, dread, knowledge, controll-

Bability); (ii) the benefits that each hazard provides to society; (iii) the

number of deaths caused by the hazard in an average year; (iv) the number of

[ deaths caused by the hazard in a disastrous year; and (v) the seriousness of

each death from a particular hazard relative to a death due to other causes.

2.2 Project Objectives

A The specific goals of this project were to:

" develop an integrated perspective on current research within the

psychometric paradigm5

o Identify the consistent substantive conclusions emerging from current

and past research;)

a enhance the effectiveness of current research programs-

set the stage for better communication and increased collaboration

among researchers in the future; e

identify future research needs and establish priorities for future

research,

- 3.0 Project Accomplishments

3.1 Risk Perception Workshop

'--- The focal point of the project was a workshop held In Eugene, Oregon on

December 11-13, 1980, which brought researchers in this field together for

intensive discussions of key methodological and substantive issues in risk

perception research.

The participants in the workshop are listed in Table 1. They were

carefully selected to include the major contributors to research within the

psychometric paradigm. They were psychologists, with the exception of Otway

.1
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(engineering), Hoheneaser (physics), Tiemann and Gould (sociology), Green

of the Office of Naval Research and Marshall Robinson of the Russell Sage

Foundation also attended the workshop in the role of observers.

Insert Table 1 about here

Prior to the workshop, the participants were asked to prepare and

hQ ~distribute background papers. These papers were not :Intended to be polished

reports. Their purpose was to provide detailed awinaries of the author's

research accompanied by an assessm ent of the relationship of this work to that

of others in the field and a list of questions and issues to be discussed at

the workshop.

The Agenda for the workshop is presented in Table 2. The first 1-1!4 days

contained presentations by researchers giving overviews of their work. The

remaining sessions began by examining substantive issues Involving methodology

(What hazards should be studied? What people and groups should be studied?

What sorts of questionnaire tasks, should be employed? What aspects of hazards

should be examined? How should the data be analyzed?). Next cae discussionsL

of the substance of the research findings and their relevance for policy

making. A detailed list of the discussion topics is contained in the second

part of the Agenda (Table 2).

Insert Table 2 about here

3.2 Workshop Conclusions and Products

Th. intensive discussions at the workshop led to a number of general

conclusions followed by a lively exchange of written papers that were
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subsequently published in the jora, Risk Analysis. The major Pagelsion

£ were as follows:

1. Most psychometric studies have been based on correlations among mean

ratings of risk and risk characteristics across different technologies. Uf

robust, the relationships revealed this way should be indicative of how

society as a whole responds to hazards. They my also reflect the perceptions

of sost individuals looking at a set of hazards. However, Gould and others at

the workshop argued that such relstionships need not hold true at the level of

Individual respondents evaluating a single technology. For example, just

beas technologies judged to be relatively high in catastrophic potential

also tend to be judged as high In risk does not mean that those persons who

see a specific technology as particularly catastrophic will also perceive it

as relatively risky. Understanding the relationships at this level ay help

explain why certain Individuals exhibit a high degree of concern about a

particular technology. The participants recommended that research of this

type be undertaken. Although sowe such studies are now underway, it is too

early to tell what they will find.

2. The characteristics of hazards (e.g., dread, controllability,

voluntariness) that have served as inputs to psychometric analyses have

typically been generated by the researchers on the basis of hypotheses in the

literature. The workshop participants recoomended that studies be done in

which the characteristics of importance would be generated by the'respondent

with minimal cueing by the researcher. The repertory grid (Green & Brown,

1980; Perusse, 1980), is a method that could be used for this purpose.

5Respondents are shown three hazards and asked to indicate in what way two of

them are similar to each other and different from the third. The charac-
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teristics by which similarities and differences are defined become candidates

I for consideration as important aspects of perceived risk.

The repertory grid can be viewed as a member of a larger class of free-

response techniques, which allow respondents to generate their own response

alternatives. Earle and Lindell (in press) have recently used such techniques

to survey public perceptions of hazardous industrial facilities. Although

many of their results replicate those from studies using structured response

alternatives, they found some potentially important new findings. One was

that their respondents failed to exhibit concern for future generations, in

I contrast to the concern shown in factor analytic studies and in all moral

treatments of this topic.

3. Early psychometric studies relied on factor analysis to determine

3 people's mental representations of perceived risk. The participants in the

workshop felt strongly that the set of techniques used in these studies needed

to be broadened to include multidimensional scaling, tree representations and

other nultivariate methods. Since the workshop, some important steps have

been taken in this direction by Johnson and Tversky (in press), MacCill (1982)

and others. Their work shows that different methods produce different repre-

sentations. If these differences prove to be reliable, then great care will

be needed to choose the method most suitable to the purposes of particular

research projects. Factor analytic represenations have been found to predict

certain important attitudes towards hazards such as desire for regulation or

perceived seriousness of an accident (Slovic, Fischhoff & Lichtenstein, 1983).

Johnson and Tversky hypothesize that multidimensional scaling or tree repre-

sentations, based on similarity judgments, may predict other responses, such

as reactions to new risks or new evidence about risks (e.g., the effect of

p.

~%. % * *** **~* * . . * .fl *S.t. .% * .2~.... *. V.. .. b *dp.~..... S.
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Tylenol poisoning on the purchase of over-the-counter drugs). In addition,

factor analyses conducted on diverse sets of items may miss "local" features

pertinent to only a few hazards. Similarity judgments allow consideration of

features that experimenters may have missed. However, similarity may be

influenced by superficial or irrelevant considerations (e.g., electric power

.and nuclear power may be judged "similar" in "risk" because they are both

sources of power).

4. The workshop participants argued that the groups of people studied

should be broadened to include large-scale surveys of the general population

and special populations of interest (hazard victims, those who live near

hazardous facilities, legislators, journalists, activists, and cross-national

Apopulations). Much of this broader sampling is currently underway, in studies

being conducted by workshop participants. Gould, Tieun, Gardner and their

colleagues at Yale are studying activists. Lindell anad Earle have been

examining the perception of science writers, environmentalists and persons

living at various distances from hazardous industrial sites. We at Decision

Research are currently working with a group of Hungarian social scientists on

a cross-national comparison of risk perception.

5. On the substantive side, workshop participants seemed to agree that

one of the most important contributions of research to date has been to

demonstrate the inadequacy of the unidimensional indices (e.g., annual

*probability of death, loss of life expectancy) that have often been advocated

for "putting risks in perspective" and aiding decision making. Psychometric

studies suggest that such comparisons will be unsatisfactory because people's

hperceptions are determined not only by mortality statistics, but also by a
variety of quantitative and qualitative characteristics. These include a
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hazard's degree of controllability, the dread it evokes, its catastrophic

poetalUn the equity of Its risk/benefit distribution. Attempts to

characterize, compare, and regulate risks must be sensitive to the broader

conception of risk that underlies people's concerns. Fischhoff, Watson, and

Hope (1983) have nade a start in this direction by demonstrating how one might

go about c6onstructing a more adequate definition of risk. They show that

variations in the scope of one's definition of risk can greatly-change the

"asement of risk from various energy technologies.

3.3 Workshop Product: A Forum on Policy Implications

The social and policy implications of risk perception research were the

subject of lively debate at the workshop, stimulated by a background paper

written by Harry Otway. This paper, "Reflections on Risk Perception and

Policy," was particularly critical of the field, arguing that risk research is

being used as a tool in a discourse which is not concerned with risk per se,

nor with perceptual and cognitive processes, but with the legitimacy of

decision-aking institutions and the equitable distribution of risks and

benefits.

This paper was judged to be important enough for the editor of the journal

Risk Analysis to use it as a centerpiece for an entire Issue of the journal,

devoted to the topic of Risk Analysis, Risk Management, and the Social and

Behavioral Sciences (see Table 3).

insert Table 3 about here

We attempted tZ counter Otway's cynical view with a paper, "Why Study Risk

Perception," published as part of the forum in Risk Analysis and attached as

an appendix to this report. The paper summarizes many of the substantive
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findings of risk perception research and expresses our view that under-

standing how people think about risk plays an important role in guiding

policy, even if it cannot resolve all questions. Behavioral studies of

flood-insurance decisions and seatbelt usage have already provided policy

relevant insights. Psychometric studies provide the beginnings of a

psychological classification system for hazards that may help explain and

forecast reactions to specific technologies such as nuclear power or genetic

engineering (Slovic, Fischhoff & Lichtenstein, 1982) or provide guidelines for

managing the social conflicts surrounding hazardous technologies (von

Winterfeldt & Edwards, 1983).

In sum, the workshop played a vital role in bringing together many of the

leading participants in risk-perception research. The forum in Risk Analysis

is one testimony to the lively and important debates that took place at the

workshop. The longer-term legacy of this project will result from research,

currently being conducted around the world, designed to answer the questions

raised in the workshop.
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Table 1

Participants in the Risk Perception Workshop

Gordon Bechtel, Dept. of Marketing, Univ. of Florida, Gainesville, Florida

Richard Brown, Dept. of Mathematics, Univ. of Dundee, Dundee, Scotland, U.K.

David Buss, Inst. of Personality Assess. & Res., U. of Calif., Berkeley, Ca.

Gerald Cole, Survey Research Ctr., Univ. of Michigan, Ann Arbor, Mich.

Kenneth Craik, Inst. of Personality Assess. & Res., U. of Calif., Berkeley,Ca.

Karl Deke, Inst. of Personality Assess. & Res., U. of Calif., Berkeley, Ca.

Timothy Earle, Battelle Human Affairs Research Ctr., Seattle, Wash.

Baruch Fischhoff, Decision Research, A Branch of Perceptronics, Eugene, Ore.

Gerald Gardner, Inst. for Social & Policy Studies, Yale Univ., New Haven, Ct.

Leroy Gould, Inst. for Social & Policy Studies, Yale Univ., New Haven, Ct.

Colin Green, Sch. of Arch., Duncan of Jordanstone College, Dundee, Scotland,U.K.

Chris Hohenemser, Dept. of Physics, Clark University, Worcester, Mass.

J. Wesley Hutchinson, Dept. of Psychology, Stanford University, Stanford, Ca.

Mark Layman, Decision Research, A Branch of Perceptronics, Eugene, Ore.

Sarah Lichtenstein, Decision Research, A Branch of Perceptronics, Eugene, Ore.

Michael Lindell, Battelle Human Affairs Research Ctr., Seattle, Wash.

Donald MacGregor, Decision Research, A Branch of Perceptronics, Eugene, Ore.

Doug MacLean, Ctr. for Philosophy & Public Policy, U. of Md., College Park, Md.

Harry Otway, Systems Analysis Div., Joint Research Ctr., Ispra, Italy

Randy Simpson, Office of Naval Research, Arlington, Virginia

Paul Slovic, Decision Research, A Branch of Perceptronics, Eugene, Ore.

'N .Pieter Jan Stallen, TNO, Afdeling Beleidsetudies, Apeldoorn, The Netherlands

Adrian Tiemann, General Electric Corp. Research & Development, Schenectady, N.Y.

Charles Vlek, Inst. for Experimental Psychology, Haren, The Netherlands

Steven Withey, Survey Research Ctr., U. of Michigan, Ann Arbor, Mich.
.:
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pAgenda for the Risk Perception Workshop
Thursday, December 11th

/49:00 - 9:10 Opening remarks
9:10 - 9:55 Presentation by Green a Brown
9:55 - 10:40 Presentation by Kenneth Craik
10:40 - 11:00 Coffee Break

11:00 - 11:45 Presentation by Viek & Stallen
11:45 - 12:30 Presentation by Chris Hohenemserj

2:00 - 2:45 Presentation by Harry Otway
2:45 - 3:30 Presentation by'Decision Research
3:30 4:00 Coffee Break
4: 00 -4:45 Presentation by Yale group
4:45 -5:30 Presentation by Michigan group

Friday. December 12th

9:00 - 9:45 Presentation by Wes Hutchinson
9:45 - 10:30 Presentation by Battelle group

10:30 - 10:45 Coffee Break
10:45 - 11:15 Methodology: What hazards should be studied?*
11:15 - 11:45 Methodology: What groups of people should be studied?

11:45 - 12:30 Methodology: What sorts of tasks should be employed?i.12:45 - 2:00 Lunch
2:00 - 2:45 Methodology: What characteristics of risk and benefit

should be studied?
2:45 - 3:15 Methodology: What issues of data analysis must be considered?
3:15 - 3:30 Coffee Break
3:30 - 4:15 Methodology: Methods of analysis continued
4:15 - 5:00 Methodology: Other methodological issues

Dinner: On your own! Decision Researchers will provide advice and

some transportation. Hospitality suite open later.

Saturday, December 13th

9:00 - 10:30 Summary of substantive results from research to date
10:30 - 10:45 Coffee Break
10:45 - 12:30 Policy implications of research on perceived risk
12:30 - 2:00 Lunch
2:00 - 3:30 Future directions
3:30 - 3:45 Coffee Break

OWL3:45 - 5:00 Continued fights; neglected issues

*Some specific issues to be discussed in this and each of the remaining
sessions are listed below.
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CONTENTS'

EDITORIALS

Risk and the Social Sciences 47
Robert B. Cumming

How Can We Know the Risks We Face? Why Risk Selection Is
7 a Social Process 49

Mary Dougls and Aaron W1ildavaky

ARTICLES
A Fon Risk Aulys* Risk Management, md the Social ad

Debavioral Science
Risk Analysis, Philosophy, and the Social and Behavioral Sciences:

Reflectons an the Scope of Risk Analysis Research 53
Vincent 7. Coteo, Joshua Mnke, and Ji Ndwevnejm

Risk and Consent: Philosophical Issues for Centralized Decisions 59
Douglas MacLean

Reflections on Risk Perception and Policy 69
Hairy Orway and Kan7Y Tnax

Why Study Risk Perception? 83
PaidSlomc, Bauch Fudioff, and Sarah Lichrutei

Risk-Perception Studies and Policy Priorities 95

Timothy O'Riordan

The Role of Interdisciplinary Analysis in Bridging the Gap
Between the Technical and Human Sides of Risk Assessment 101

Miller B. Spangler

Table 3. Issue of Risk Analysis that resulted from the workshop.

B
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AGENDA: Suggested Topics for Discussion Within Each Session

Friday

10:45 -11:15 What hazards should be studied?
a. Large vs. small sets: Does it make a difference?
b. Global (e.g., nuclear power; pesticides) vs. specific (having a

nuclear power plant built in your neighborhood; DDT) representations
c. Which particular hazards are important to study? What constitutes a

a"representative" set of hazards?
*d. Problems of order or context effects
'Ne. Other?

11:15 -11:45 What groups of people should be studied?
a. Interest groups vs. representative samapling of population or

socioeconomic strata
b. Pros and cons of studying legislators, regulator., industrialists,

blue-collar workers, etc.

11:45 -12:30 What sorts of tasks should be employed?
W. a. Measure of riskiness, benefit, safety

b. Can we measure acceptability of risk? Should we try?
c. Risk regulation scales
do Fatality estimation
eo Willingness to pay
fo Scenarios-images of disaster
g. What response modes are worthwhile? What are the relative merits

of paired comparisons, magnitude estimation, category ratings, etc.?

2:00 -2:45 What characteristics of hazards should be studied?
a. Risk and benefit characteristics (e.g., voluntariness, economic

benefit)
b. Can risks and benefits be judged independently?
c. Should biophysical, political, and managerial characteristics be

assessed for various hazards?
e. Is It meaningful to strive for a taxonomy of hazards? Are there

ultiple taxonomies? Should there be?

2:45 -4:15 Data analysis Issues
a. What are the pros and cons of analyzing relationships

1. Within subjects and across hazards
2. Within hazards and across subjects
3. Across hazards, using group means

4, be What are the pros and cons of factor analysis, cluster analysis,
ultidimensional scaling methods, tree representations, etc., for
achieving the various objectives of risk perception studies?

4:15 -5:00 Other methodological issues
a. flow, and how well, can the techniques developed for small-scale

studies be translated into questions suitable for large-scale
surveys?

b. Should methodologies be standardized? Do variations in hazards,
tasks and analyses illuminate or obscure what's going on?
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Saturday

9:00 - 10:30 Summary of substantive results from research to date
a. What are the results we agree with? What are the inconsistencies?
b. Are people's risk perceptions accurate? Biased? Are their errors

predictable? What are the cognitive processes underlying their
Judgments?

c. How do perceptions of riskiness, benefit and various other charac-
teristics of hazards interrlate?

10:45 - 12:30 Policy implications of research on perceived risk
a. Can we draw valid policy recommendations from this research?
b. If the answer to question a is yes, what are the implications for:

1. Setting of safety standards, regulations, priorities for testing
carcinogens?

2. Forecasting the impact of various kinds of accidents or mishaps?
3. Forecasting public acceptance of hazardous activities or

technologies?
4. Educating the public, informing citizens about risks, media

coverage of hazards and accidents?
5. Comprative risk analysis?
6. Decision analysis?

2:00 - 3:30 Future directions
a. What are the most important gaps in our knowledge?
b. What are the priorities for future research?

3:45 - 5:00 Continued fights; neglected issuesg? ? ? ?

,a-
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Within this program of research, Wildavsky's catastrophic potential, and equity play? What risk-
questions are just the tip of the iceberg. The broader benefit considerations motivate people to political
agenda looks more like the following action? Are some kinds of risks unacceptable, no

(1) What are the determinants of perceived risk? matter what the exp&ted benefits they bring?
What are the concepts by which people characterize (7) What makes a risk analysis "acceptable?"
risks? How are those concepts related to their atti- Some analyses are readily accepted and guide society's
tudes and behavior towards different technologies? responses with a minimum of conflict, contradiction,
Are perceptions of risk governed by interpretations and doubt. Others only fuel debate. Are the dif-
of fact or are they also affected by emotional factors? ferences due to the specific hazards involved, the
Are perceptions really sensitive, as is often claimed, methods of analysis, the way people are involved in
to factors such as the timing and controllability of the decision-making process, or the way in which
risks, the dread they cause, or the equity with which results are communicated?
they are distributed? How are perceptions affected by
the methods used to assess them?

(2) How and why do laypersons' perceptions of
risk differ from those of experts? How accurate are THE PSYCHOMETRIC PARADIGM
public perceptions? Are people so poorly informed
(and uneducable) that they require paternalistic in- Risk-perception research had its origins in stud-
stitutions to protect them? Would they be better off ies of judgment and decision-making that began with
letting technical experts make most of the important attempts by Mosteiler and Nogeem, Edwards, (3.4)

decisions? Or do they know enough to be able to Davidson, Suppes, and Siegel, (5) and Coombs and
make their own decisions in the marketplace? When Pruitt,(6) to operationalize the axiomatic formulations
laypeople are in error, is it because they were poorly of utility theory put forth by von Neumann and
informed, because they wae unable to do better, or Morgensternm and Savage. m The empirical research
because the environment was not structured so as to on probability assessment, utility assessment, and
aid them properly? decision-making processes that these studies initiated

(3) What information is needed to foster enlight- continues to this day. A major development in this
ened individual and social behavior with regard to area was the discovery of a small set of mental
risk issues? How and by whom should such informa- strategies, or heuristics, that people employ in order
tion be presented to the public? What indices or to make sense out of an uncertain world.e, '0 Al-criteria are useful for putting diverse risks in perspec- though these rules are valid in some circumstances, in

tive? What are the roles of the news media and the others they lead to large and persistent biases with
schools in educating people about decision-making in serious implications for risk assessment. 1-)
general and technological risk in particular? Risk-perception research has been and continues

(4) What is the role of judgment in technical to be grounded in basic cognitive psychology. In
assessments of risk? When experts are forced to go recent years, interest in the substantive issues unique
beyond hard evidence and rely on educated intuition, to technological risks has led to the use of psycho-
do they encounter judgmental difficulties similar to physical scaling methods and multivariate analysis to
those experienced by laypeople? How well do experts produce quantitative representations of risk attitudes
assess the limits of their own knowledge? How can and perceptions." ) Researchers employing this
technical judgments be improved? psychometric paradigm have typically asked people

(5) How do people perceive the benefits of risky to judge the current and desired riskiness (or safety)
technologies? Almost all questions asked about risk of diverse sets of hazardous activities, substances, and
perceptions have analogs with benefit perceptions. technologies, and to indicate their desires for risk
How can the latter be measured and integrated with reduction and regulation of these hazards. These
charactersticof risk to provide a more complete global judgments are then related to judgments about
underanding of behavior? other properties, including: (i) the hazard's status on

(6) What determines the relative acceptability of characteristics that have been hypothesized to account
hazardous technologies? How are assessments of their for risk perceptions and attitudes (e.g., voluntariness,
various risks and benefits combined subjectively? dread, knowledge, controllability); (ii) the benefits
What role do considerations such as voluntariness, that each hazard provides to society; (iii) the number
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of deaths caused by the hazard in an average year; and biased experiences, which education may be able
(iv) the number of deaths caused by the hazard in a to counter.
disastrous year;, and (v) the seriousness of each death Research conducted within the psychometric
from a particular hazard relative to a death due to paradigm yields further g ralizations, among which
other causes. are the following taken from our own work.

(1) Perceived risk is quantifiable and predictable.
Psychometric techniques seem well suited for identi-
fying similarities and differences among groups with

DISULTS regard to risk perceptions and attitudes.
(2) "Risk" means different things to different

A number of Systematc, replicable, and poten- people. When expem judge risk, their respones cor-
S tially important results have merged from studies of relate highly with technical estimates of annual fatali-

risk perception. From the laboratory research on ties. Laypeople can assess annual fatalities if they are
basic perceptions and cognitions, we have learned asked to (and produce estimates not unlike the tech-
that difficulties in understanding probabilistic nical estimates). However, their judgments of risk are
processes, biased media coverage, misleading per- sensitive to other factors as well (eg., catastrophic
sold periences, and the anxietie generated by potential, threat to future generations) and, as a
life's gambles cause uncertainty to be denied, risks to result, are not closely related to their own (or exper')
be mijudgd (sometimes overestimated and some- estimates of annual fatalities.
times andIrestimated), and judgments of fact to be (3) Even when groups disagree about the overall
held with unwarranted cnfidence. 0 ', '1 Unfor- riskiness of specific hazards, they show remarkable
tunately, expemte, judgments appear to be prone to agreement when rating those hazards on characters-
many of the same biases - those of laypersons, tics of risk such as knowledge, controllability, dread,
particularly when experts ae forced to go beyond the catastrophic potential, etc,
limits of available data and rely upon their (4) Many of these risk characteristics are highly
intuit;-a M  Research further indicat that dis- coelated with each other, across a wide domain of
atg-emts about risk should not be expected to hazards. For eumple, voluntary hazards tend also to
,'aporate in the presence of evidence. Strong initial be controllable and well known, hazards that threa-
views ae resistant to changp because they influence ten future generations tend also to be seen as having
the way that mibsequent information is interpreted. atrophic potential, etc. Analysis of these interrela-
New evidence appears reiable and informative if it is tonships suggem that the broader domain of
consismt with one's initial beiefs; contrary evidence characteristics can be condensed to two or three
tends to be dismissed as unreiable, erroneous, or higher-order characteristics or factors, which reflect

rpre tative.(2) When people lack strong prior the degree to which a risk is understood, the degree to
opiions, the opposite situation exsts-they are at which it evokes a feeling of dread, and the number of
the mercy of the problem fomulatio. Presenting the people pmed to the risk (see Fig. 1). This factor
same information about risk in different ways buffets structure has been found to be similar across groups
their pespectives and their actions like a ship in a of laypersons and experts judging large and diverse
StMM.2 sets of hazards. Making the set of hazards more

Some observers, cognizant of the difficulties peo- specific (eg., partitioning nuclear power into radioac-
pie have in ,, p .benl and estimating risks, have tive waste transport, uranium minins, nuclear reactor
concluded that the problems are i rmountable. We accidents, etc.) appears to have little effect on the
disgree. Although the broad outlines of the psycho- factor structure or its relationship to risk percep-
lopea resarch just described seem to support a tion.
pessimistic view, the details of that research give
same case for optmism. Upon closer examination, 2Mw aa ce obtained thus far with factor analytic tudies doe
it appears that people understand some things quite not imply, however, that approaches based on quite different
wdl, although their path to kaowledge may be quite metods and asumptiom would also produce similar multi In
diffret from that of the techTie rpe, liuk- ft, Tvsy and Johnsoare shown that a veay difant

hoard sucturea ma fom reprventaom based an judgmenta
on where is rum t, people's aot __ similar ou hosed i to mother with respeat to dsh.
* ars can often be traced to inadequate information The implicaton of Rub diffumtces rmain to be desemined.

U -,
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Accidents serve as signals regarding the probability It was their decision to equate risk with mortality
and magnitude of further mishaps. An accident that statistics. The fact that laypeople did not do so is a
takes many lives may produce relatively little social nontrivial result warranting further examination. De-
disturbance if it occurs as part of a familiar and scriptively, these differing conceptions of "risk" rep-
well-understood system (e.g., a train wreck). A small resent a source of miscommunication between experts
accident in an unfamiliar or poorly understood sys- and nonexperts. Prescriptively, they identify consid-
ten may have immense consequences if it is per- erations (e.g., catastrophic potential, equity) that the
ceived as a harbinger of further and possibly public wishes to have included in risk decisions and
catastrophic mishaps.(' 2'13) which are not adequately represented in mortality

statistics.

CRiTCISMS OF RISK-PERCEPTION
RESEARCH "-I results of pydhmeeic scaling method lend

support to mtiom indicatig dt there are
Although those of us studying risk perception 'Corr' amwen (Le., statitis or theoretical

are enthused about the progress and potential of this ireoictiE) against which perceptio can
work, this line of research is not without its critics. be collbrater
Some of the criticism seems to us to be based on
misconceptions of the results and their implications. As researchers who sometimes compare lay
In this section we shall briefly review and comment estimates of risk with technical estimates, we deny
upon some of the concerns that have been raised in this charge. Our papers on risk perception argue that
hopes of clarifying the purpose, strength, and limita- risk estimates always have a subjective element,
tions of risk-perception research.3  that experts, too, make mistakes in judgment, and

that laypeople are sensitive to important nonstatis-
* ~"Vrtml aydizg can be a dnulmr of tical considerations that experts sometimes neglect.

rbik-paeepdm" The value of comparisons between lay judgments and
technical estimates is to illuminate areas of disagree-

We disagree. As indicated above, some specula ments and to identify cases in which laypeople have
tions about correlations between judgments of rski- not tracked statistics for which fairly good evidence is
ness and risk characteristics proved to be true upon available.
empirical examination. Many other,, however, did
not. The characteristics associated with the factor -I vie of the Wfite number of attitude objects,
labeled "Unknown Risk" showed little correlation adteP , M atre of the resuts (especialy
with risk judgments, while the third factor, "Ex- for new or volile Immes) mech studies camn pro e
posire," was only moderately related. And experts' hda ___o to ,ire replators th .iit be
judgments of risk were unrelated to any risk char- metl t ao uffietasasis for firm polices"
acteristics or factors (except annual mortality).

"Whm the experts rate 'r ' aretinyWe see no evidence for this assertion. Why should
reall jut psefrm a tes ofthe sflyt one expect attitudes towards catastrophic losses,
reday Jt peufonmfing• tula t rsk equitable distribution of risks and benefits, transferto reed the UmatII1ICI tainlem t ri of risk onto future generations, etc., to be so perish-

exprt ff0 expected to kow?" able as to be insufficient for firm policies? Further-
If t fmore, why should policies necessarily be firm? If
If taken at face value, this oncern would vitiate important social attitudes change, should not policies

our study of expert judgment. ( i) However, the ex- change as well?
perts were not told to recall mortality statistics.
Rather, they, Like laypeople, were asked to rate "risk."

-We = iadebud to Hany Otwy for bringinp may of these researeh, except to say tat te deteinulants

Caom sow Anmo. of perception vary from object to oect"
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Thi and related stat ts imply that the de- scietific results. Once they learn of an At's

terminants of perception are too complex and too findings, people tend to believe they "knew all along"
variable to be useful for policy-making. We disagree. what the results would be. Reported results seem less
As indicated in our brief survey of results, there is surprising in hindsight than in foresight. Moreover,
considerable stability across diverse groups of re- there is a sense in which experimentation forces us to
spondents and diverse sets of hazards. Furthermore, think more deeply about a problem and alerts us to
it is true that risk perception is a complex, multide, relationships that could have been discovered without

"tmrined phenomenon, but the same could be said of empirical study but probably would not have been.
every important aspect of behavior. More generally, For example, a study we conducted with college
we question the wisdom of refusing to study coin- students showed that, across a larp and representa-
plicated problems. tive sample of hazards, involuntary risks were also

•d "judged hard to control, catastrophic, and inequitable.
"us. of p.yc~s te iethos~ tawy semis tThese relationships imply that the aversion to in-edUn that eme Is a low od aewepshi. h e voluntary risks observed by Starr( may be causedby other characteristics that are closely related to

voluntariness. In retrospect, we did not need a survey
Altoug weiniialy bhavd tat hiswasthe of students t ell us about thesereainhp.W

cam the force of our own evidence has led us to could have discovered them through "common sense
share the skepticism of othrs rerdin the concept and judgment." However, we did not. Nor did other
of an acceptable level of risk. We found that people researchers who have critiqued Stares work (e.g., ref.
would wilingly make judgments of acceptable risk 35)
lkvel However, slight changes in the scaling th-
nique produced large chans in these judgments-a
sharp cotrast to studies of perceived risk, where POLICY IMPICATIONS: A PosrIVa VIEW
changes in method typically make little difference.

j Furt reflectio led us to realize that the accept- We recognize that individual and societal re-
able-riak concept .itself is lgically unsound3 1) Our sponse to hazards is multidetermined. Political, so-
society accepts activities r technologi, not risks. cial, economic, and psychological factors interact with
TMt acceptance dep s an the costs and benefits of technical feasibility in complex and poorly under-
the technoloa in question and on the available alter- stood ways. Nevertheless, we believe that research
native The variability of acceptable-risk judgments aimed at understanding how people think about risk
may be due to the fact that thes factors are incom- has an important role in informing policy. Although
pitely Rpecified in pychametric studies. Whereas we do not think that policy-makers should be guided
risks may be judged in isolation, acceptability is by popularity, as indicated by surveys, we believe
always contet-depedet. that studies of public attitudes could be used to

' highlisht the concerns of people at risk and to fore-

p P Pi3e. I -. O cast their reactions to hazards and their management.
SONS hulaw Is so lWW= It would surprise and disturb us to learn that policy--e Im xh, thW a d m o makers did not want to understand these reactions
Wee nooweth PtI N% I - e and concerns and consider them in their delibera-

he______ tions. Psychometric knowledge may not ensure wise
U = do to b* or effective decisions, but lack of such knowledge

certainly increases the probability that well-inten-

ThW ooributiom of a dbi~eph hould not tioned policies will fail to meet their goals.
b he oetOb suti o at in of tshed -How What follows is a brief overview of some specificevaluated by casual alication of the "How attempts to provide policy-levant knowledge.mpsigwas that iwult?" teat Experiment by agqttpoieo~ lvnkoll¢

FlachhobW " ha demonstae that, in hindsight,
peole cooisently Cuea what could have been Natoal Floed immrm Pr pm
amdpbd in fresMht ovi and Fchboff (m
showed that similar effects occur when people There has been a reat deal of governmental
evuae the predictability and informativess of concern over the fact that, whereas few residents of

* ; : : -,, ; , . . . . : . . .., .. . . . . . . . . . .. , . . . . . . .
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flood and earthquake areas voluntarily insure them- (by insuring against more probable losses) seems to
selves against the consequences of such disasters, be viewed as a return on the premium, hence "a good
many turn to the federal government for aid after investment." The popularity of low-deductible in-
suffering lossesM) Policy-makers have argued that surance plans 39.40) provides confirmation from out-
both the government and the property owners at risk side the laboratory of the preference for in
would be better off financially under a federal in- against probable events with small consequences.
surance program. Such a program would shift the This research led us to conclude that the primary
burden of disasters from the general taxpayer to cause of failure in the disaster insurance market is
individuals living in hazardous areas and would lack of consumer interest. If insurance is to be
thus promote wiser decisions regarding the use of marketed on a voluntary basis, then consumers' atti-
floodplains. tudes and information-processing limitations must be

Without a firm understanding of how people taken into account. Policy-makers and insurance-pro-
perceive and react to risks, however, there is no way viders must find ways to communicate the risks and
of knowing what sort of disaster-insurance program arouse concern for the hazards. One method found-to
would be most effective. For example, it seems rea- work in the laboratory experiments is to increase the
sonable to eqt that lowering the cost of such perceived probability of disaster by lengthening the
insurance would stimulate people to buy it, yet there individual's time horizon. For example, considering
is evidence that people do not voluntarily purchase the risk of experiencing a 100-year flood at least once
flood insurance evm when the rates are highly sub- during a 25-year period, instead of considering the
sidized. risk in one year, raises the probability to .22 and may

Research on this topic by Kunreuther et a/.t) thus cast flood insurance in a more favorable light.
and Slovic et aLO() aimed to determine the critical Another step would have insurance agents play an
factors influencing the voluntary purchase of in- active role in educating homeowners about the proper
surance against the consequences of low-probability use of insurance as a protective mechanism and pro-
events such as floods or earthquakes. A combination viding information about the availability of in-
of labatory eqpriments and field survey methods surance, rate schedules, deductible values, etc Of
was employed. Analysis of the survey data revealed a course, these actions may not be effective. It may also

4great deal of ignorance and misinformation regarding be necessary to institute some form of mandatory
the availability and terms of insura ce and the proba- coverasg Recognizing the difficulty of inducing

4 _, bilities of damag from a future disaster. The labora- voluntary coverage, the National Flood Insurance
tory experiments showed that people preferred to Program now requires insurance as a condition for
insure against relatively high-probability, low-loss obtaining federal money to build in flood-prone areas.
hazards and tended to reject insurance in situations
where the probability of loss was low and the poten-
tial losses were high. These results suggest that peo- Seat Belts
ple's natural predispositions run counter to economic
theory (e.&, ref. 38), which assumes that risk-averse Another form of insurance that people do not
individuals should desire a mechanism to protect often use is the automobile seat belt. Promotional
them from rare catastrophic losses, efforts to get motorists to wear seat belts have failed

When asked about their insurance decisions, dismally.(") In the wake of expensive advertising
subjects in both the laboratory and survey studies campaigns and buzzer systems, fewer than 15% of all
indicated a disinclination to worry about low-proba- motorists "buckle up for safety." Policy-makers have
bility hazards. Such a strategy is understadable in criticized the public for failing to appreciate the risks
view of the fact that limitations of people's time, of driving and the benefits of seat belts. However,
energy, and attentional capacities create a finite re- results from risk-perception research provide an alter-
servoir of concern. Unless we ignored many low- native perspective that seems at once more respectful
probability threats we would become so burdened of drivers' reasoning and more likely to increase seat
that any sort of productive life would become impos- belt use. As noted in the previous section, people
sible. Another insiglht gleaned from the experiments often disregard very small probabilities. By like token,
and the survey is that people think of insurance as an motorists' reluctance to wear seat belts might be due
investment. Making claims and receiving payments to the extremely small probability of incurring a fatal
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accident on a single automobile trip. Because a fatal likely to affect future generations (see Fig. 1). Oppo-
accident occurs only about once in every 3.5 million nents recognize that few people have died to date as a
person-trips and a disabling injury only once in every result of nuclear power. However, they do have great
100,000 person-trips, refusing to buckle one's seat concern over the potential for catastrophic accidents.
belt may seem quite reasonable. It may look less Further analyses have suggested that opposition to
reasonable, however, if one adopts a multiple-trip nuclear power can be understood in terms of basic

" perspective. This is, of course, the perspective of psychological principles of perception and cognition
traffic safety planners, who see the 10,000 or so lives and is not likely to be changed by information

p that might be saved annually if everybody on every campaigns that focus on safety; however, information
- trip buckled up. For the individual driver, over 50 about benefits may have some impact. Opposition

years of driving (about 40,000 trips), the probability might well ease if the industry maintains a superb
of being killed is .01 and the probability of experienc- safety record or energy shortages occur. But because
ing at least one disabling injury is .33. In experi- nuclear risks are perceived to be unknown and poten-
ments, we have found that people induced to tially catastrophic, even small accidents will have
consider this lifetime perspective responded more immense social costs, a fact that has direct implica-
favorably toward the use of seat belts (and to air tions for the setting of safety standards.P0

" bags) than did people asked to consider a trip-by-trip This type of research may also forecast the re-
perspective.() More recent studies suggest that tele- sponse to technologies that have yet to catch the
vision and radio messages based on this lifetime- public's eye. For example, our studies indicate that
cumulative-risk theme will effectively increase actual recombinant DNA technology shares several of the
seat belt use. ('3 )  characteristics that make nuclear power so hard to

manage.0 9) If it somehow seizes public attention, this
new technology could face some of the same prob-

ForcAt Pubic ROSpINI: The Case of lems and opposition now confronting the nuclear
Nudlear Power industry.

As Alvin Weinberg(" observed, "...the public
perception and acceptance of nuclear energy.. .has
emerged as the most critical question concerning the COMPARING RISKS
future of nuclear energy." The reasonableness of
these perceptions has been the topic of an extensive One frequently advocated approach to deepen-
public debate, filled with charges and countercharges. ing people's perspectives is to present quantified risk
For example, one industry source has argued that estimates for a variety of hazards, expressed in some
public reaction to Three Mile Island has cost "...as unidimensional index of death or disability, such as
much as $500 billion... and is one measure of the risk per hour of expxrm(4) annual probability of
price being paid as a consequence of fear arising out death, (

P or reduction in life expectancy. (*4 . 'M Even
of an accident that according to the most thorough though such comparisons have no logically necessary
estimates may not have physiologically hurt even one implications as guides to decision makint 1 ) one
member of the public." (45)  might still hope that they would help improve people's

Risk-perception research offers some promise of intuitions about the magnitude of risks. Risk-percep-
clarifying the concerns of opponents of nuclear tion research suggests, however, that these compan-
power.(0 ) In particular, psychometric studies show sons will often not be very satisfactory. People's
that these people judge its benefits as quite low and perceptions and attitudes are determined not only by
its risks as unacceptably preat. On the benefit side, the sort of unidimensional statistics used in such
most opponents do not see nuclear power as a vital tables but also by a variety of quantitative and quali-
link in meeting basic energy needs; rather, they view tative characteristics-including a hazard's degree of
it as a supplement to other sources of energy which controllability, the dread it evokes, its catastrophic
are themselves adequate. On the risk side, nuclear potential, and the equity of its distribution of risks
power occupies a unique position in the factor space, and benefits. To many people, statements such as
refiectin people's views that its risks are unknown, "the annual risk from living near a nuclear power
dread, uncontrollable, inequitable, catastrophic and plant is equivalent to the risk of riding an extra three

0 ",". .. ."
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miles in an automobile" give inadequate considera- representative government; (ii) understanding and
tion to the important differences in the nature of the anticipating people's responses to hazards and their
risks from these two technologies. In short, "riski- management can help reduce expenditures, delays,
ness" means more'to people than "expected number frustration, and enmity; and (iii) studying risk per-
of fatalities." Attempts to characterize, compare, and ception is an important step towards achieving this
regulate risks must be sensitive to the broader con- understanding.
ception of risk that underlies people's concerns.
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