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Public Values in Risk Research
By BARUCH FISCHHOFF

ABSTRACT: Risk research is a complex social enterprise, reflecting
the beliefs and values of those closest to its creation. For public values
to be expressed in risk research, the public needs the same access as
those who conduct and directly sponsor that research. Providing that
access requires more open research management and more respon-
sive research methods,
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S CIENCE is often justified by its
contribution to the common good.
At times, that contribution is pre-
sented as a matter of faith. Society is
said to be a better place for having
this kind of activity in its midst,
much as it benefits from having cler-
ics say prayers on its behalf. For
example, science may be valued for
providing a haven for free inquiry,
regardless of the topies it pursues
and the regults it produces. Science
may also be valued for fostering a
sense of wonder and a connection
with issues beyond our mundane ex-
istence. In this view, science’s contri-
bution to society may be greatest
when it addresses impractical and
slowly resolved topics, like the ori-
gins of the universe and of our species
within it.

Most science, though, is justified
on more practical grounds. Scientists
argue that their work helps other
people improve their lot in life. These
claims have been effective enough that
most industrialized countries devote
a significant portion of their gross
domestic product to research, with
most of these funds being tied to solv-
ing specific problems. In the United
States, the federal research budget is
some $70-80 billion, predominantly
distributed by mission-oriented agen-
cies.! Even more government support
comes indirectly, through laws encour-
aging research, such as tax credits for
industrial research, nonprofit status
for universities, and patent and copy-
right protection for inventors.

Risk research is justified over-
whelmingly by its practicality. The

1 National Research Council, Criteria for

Federal Research and Development (Washing-
ton, DC: National Academy Press, 1995).
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present volume shows that pure in-
tellectual satisfaction can be derived
from pondering mortality through
this unusual lens. This taste is not
widely shared, however. Moreover,
pure risk science would be hard to
support financially, Established dis-
ciplines often have dedicated funding
streams—such as named National
Science Foundation programs—al-
lowing some freedom for curiosity-
driven research. Newer disciplines
typically secure funds by claiming to
be useful. In their fund-raising, risk
researchers promise to improve the
estimation, evaluation, communica-
tion, and management of risks,

This article considers how values
are expressed in the conduct and
communication of risk research It
ends with a set of conditions that risk
researchers should satisfy in order to
secure public trust; these conditions
are modeled on the conditions that
researchers typically provide for their
colleagues and sponsors. Achieving
them will require both good research
and good intentions.

VALUES IN RISK RESEARCH

Inevitably, a field is shaped by
those who pay its bills. Researchers
learn to focus on topics that interest
their sponsors. Doing so need not
threaten the integrity of research
conducted within these constraints.
Indeed, the sanctions of science
make the outright manipulation of
results rare. Nonetheless, sensitivity
to sponsors may create more subtle
pressures. For example, researchers
might double-check uncomfortable
results more rigorously than desired
ones. They might be unwittingly in-
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fluenced in the assumptions that
they make about variables that are
not examined in detail. They may
learn to explain their work in terms
that sponsors can understand, and to
create work that sponsors care about
hearing. Over time, any imbalance
can be corrected, as the research is
exposed to varied critiques. But
that may take a while, especially
when research is expensive. Risk re-
searchers may be entirely impartial.
However, producing balanced research
requires a balanced set of pressures.

Direct consumers of research also
have the power to judge its useful-
ness and then reward or punish re-
searchers accordingly. Thus firms
may reduce their support for univer-
sity labs that fail to affect their bot-
tom line. Government agencies may
abandon research and development
projects with particularly large cost
or time overruns. Funders can issue
requests for proposals and then so-
licit bids on favored topics. They can
set reporting requirements, demand
private briefings, and delay publica-
tion (for proprietary or procedural
reasons). In all these ways, their val-
ues are deeply embedded in the re-
search process.

Risk research bears some chvious
stamps of its direct consumers. It was
invented, somewhat independently,
by various industries—for example,
space, chemical, and nuclear—in or-
der to manage their internal affairs
by revealing the relative riskiness of
alternative designs?® It acquired a
public face when the need arose to
demonstrate the safety of chosen de-

2. Norman MeCormick, Risk Assessment
{New York: John Wilay, 1981).
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signs.’ Naturally enough, the risk
analysis seen by the public looked
much as it always had, addressing
the problems and speaking the lan-
guage of industry. The needs and dis-
positions of those shaping its creation
can be seen in such technical details
as how risk analyses treat structural
uncertainty and how they define
“I'"iSk,M

Similar shaping processes affect
calculations on the benefits side of
the ledger. Many of these procedures
were devised to guide resource allo-
cations in institutions, such as the
U.S. Army Corps of Engineers, for its
water management projects. Analysts
and theoreticians gradually identi-
fied and addressed limits to benefits
assessment, such as the thorny prob-
lems of assigning market prices to
unmarketed goods. At times, there
have been imaginative break-
throughs. At other times, analysts
have reconciled themselves to shaky
conventions, allowing them to get on
with the work but without a strong
theoretical or empirical basis, as in
the selection of discount rates or the
treatment of squity issues.®

Not surprisingly, these techniques
have often evoked skepticism, espe-
cially among audiences that were not
involved in their creation. The cur-

3. Nuclear Regulatory Commission, Reac-
tor Safety Study (Washington, DC: Nuclear
Regulatery Commission, 1975).

4. Baruch Fischhoff ot al , Acceptable Risk
(New York: Cambridge University Preas,
1981); Silvio Funtowicz and Jersmy Ravetz,
Uncertainty and Quality in Science {Dordrecht:
Kluwer, 1890).

5. Judith Bentkover, Vincent Covello, and
Jeryl Mumpower, eds., Benefits Assessment;
The State of the Art (Dordrecht: Reidel, 1985);
John Campen, Benefit, Cost and Beyond {Boa-
ton: South End Press, 1988).
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rent U.S, debate over risk analysis,
risk ranking, and rigk comparison is
the latest expression of the deep con-
troversy surrounding this enter-
prise.® Opponents are offended, to
varying degrees, by risk research's
producers, promoters, obscurity, and
rhetoric. Some distrust the very idea
of analyzing risk.”

Much of this opposition reflects a
superficial understanding of risk sci-
ence—as would be expected with pro-
cedures that are seldom explained in
any detail ® Indeed, even the support-
ers of risk research often seem ill
informed, as reflected in the clumsy
formulation of recent bills promoting
risk assessment.” Some opposition,
however, is very well informed. Indi-

6. Stephen Breyer, Breaking the Vicious
Cirele: Toward Effective Regulation {Cam-
bridge, MA: Harvard University Press, 1993),
Adam M. Finkel, “A Second Opinicn on Envi-
ronmental Misdiagnosis,” New York University
Ervironmental Law Journal, 3:295-381 (1994);
Donald T. Hornstein, “Reclaiming Environ-
mental Law,” Columbia Law Review, 8$2:562-
98 (1992).

7. Maya Fischhoff, Ordinary Housewives:
Wornen Activists in the Grassroots Toxics Move-
ment (Cambridge, MA: Harvard University,
Department of Social Studies, 1993); Journal
of Pesticide Reform, 4(2) (1994); William Leiss
and Christina Chociolko, Risk and Responsibil-
ity (Montreal and Kingston: MeGill and Queen's
University Press, 1994); Mary O'Brien, A Pro-
posal to Address, Rather than Rank, Environ-
mental Problems (Missoula: University of
Maontana, Institute for Environmental Stud-
ies, 1993).

8. K Jenni, M. Merkhofer, and C. Williams,
“The Rise and Fall of a Risk-Based Priority
System,” Risk Analysis, 16:397.410 {1995);
National Research Council, Improving Risk
Communication (Washington, DC: National
Academy Press, 1989).

8. Some cynics claim that incoherencs is
the goal of these bills, whose proponents hope
to gum up the works, slowing the pacs of gov-
ernment action.

viduals (and institutions) who are
deeply affected by the outcomes of
risk research often probe it deeply
Often, they do not like what they
find—perhaps because they have
sought problems that would justify
rejecting analyses that produced
troublesome outcomes. Often, the
analysts themselves will become tar-
gets of suspicion: what kind of people
could produce such untrustworthy
results? Such personal enmity can be
much harder to take than an assault
on the work alone.

VALUES IN RISK
COMMUNICATIONS

How we speak reflects what we
think of ourselves and the targets of
our words. Insensitivity to public val-
ues can be found in attempts to com-
municate with the public about risks.

Communication
to the public

Most risk messages are just some
experts’ad hoc determination of what
people ought to know. As a result,
communications waste recipients’time
and trust, by saying things that are
already known or are not worth
knowing.® Very few messages are
evaluated empirically prior to dis-
semination, again wasting recipients’
time and communicators’ eredibility.

10. Ann Bostrom, Baruch Fischhoff, and M.
Granger Morgan, “Characterizing Mental
Models of Hazardous Processes,” Journal of
Seocial Issues, 48:85-100 (1992); Caren Chess,
Karen Salomone, and B. J. Hance, “Managing
Risk Communication Agency,” Risk Analysis,
16:128-36 (199b); Baruch Fischhoff, “Giving
Advice: Decision Theory Perspectives on Sex-
ual Assault,” American Psychologist, 47:57T-
88 (1992).
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There are benign explanations for this
sloppiness: time was short; no one on
staff knew how to do it better; a com-
mittee approved the communication,
undermining its coherence. These ex-
cuses imply that the task was not
important enough to summeon the re-
sources needed to do it right.

A less benign explanation is that
only experts' opinions matter. Who
has not purchased a heavily mar-
keted product, only to find its instruc-
tions incomprehensible? How much
more objectionable it becomes when
the garbled messages deal with mat-
ters of life and death. Insult is added
to confusion when laypeople are
blamed for these communication fail-
ures. Injury is added to insult when
misunderstanding keeps workers or
consumers or patients from coping
with the risks in their lives. Failing
to ensure that people can protect them-
selves would express another value of
risk science.!!

Communication
from the public

For public values to inform risk
management, policymakers and sci-
entists need to know what those val-
ues are. Unfortunately, the proce-
dures for gathering information from
citizens often are as flawed as the
procedures for providing them infor-
mation.!” One conventional appreach

11. James Reason, Human Error (New
York: Cambridge University Press, 1990).

12. Robin Gregory, Thomas C. Brown, and
Jack L. Knetech, “Valuing Risks to the Envi-
ronment,” this issue of The Annals of the
American Academy of Political and Social Sci-
ence; J. Burgess and C. M. Harrison, “Peopla,
Parks, and the Urban Green,” Urban Studies,
25:455-73 (1988); Baruch Fischhoff, “Value
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is the public opinion poll. Unfortu-
nately, polls cannot convey the de-
tailed information that citizens need
in order to formulate stable, thought-
ful, informed opinions. Polls might
obtain snapshots of current beliefs;
however, those beliefs should have
little value for policymalkers who are
contemplating long-term policies or
anticipating the cutcome of an inten-
sive public debate. The typical poll (or
polling firm) is ill suited to measuring
or creating understanding. As a mat-
ter of principle and economics, poll-
sters typically refrain from providing
information, correcting misconcep-
tions, or allowing time to think. They
prefer structured questions, which are
easily administered and readily ana-
lyzed. As a result, they elicit public
views on restricted topics with few nu-
anees. Doing so clearly saves money,
relative to more labor-intensive pro-
cedures. Some pollsters argue that
more detailed explication and prob-
ing would be unethical, violating the
norm of nonreactive measurement-—
by changing respondents as a result
of the elicitation procedure.

Being satisfied with a narrow com-
munication channel reflects a value
about the public’s role in risk man-
agement. Namely, the public should
speak when spoken to, by responding
quickly to the specific topics on poli-
cymakers' minds. Thus the publichas
a role in choosing policies but not in
designing their content—and no
right to reflect before answering.

A second conventional approach is
the focus group, in which a moderator
guides some citizens in discussing an
issue. Although these discussions

Elicitation: Js There Anything in There?”
American Psychologist, 46:835-47 (1591).
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might allow participants to ask clari-
fying questions, most moderators are
generalists, without the substantive
expertise needed to provide answers.
These moderators might even be
proud of their ignorance, because it
keeps them from influencing the dis-
cussion. Focus group interactions are
typically summarized impressionis-
tically. Indeed, the vendors of focus
groups may have an incentive to mys-
tify their synthetic abilities, contrary
to the scientific norm of valuing re-
sults that different scientists could
and would interpret similarly, "
Every measurement procedure
has its limits. Often a set of comple-
mentary flawed methods is needed.
Opinion polls, where respondents
shoot from the hip, might predict
whether a proposed policy will even
get a hearing. More intensive inter-
actions, patterned after a citizens’
jury, might capture what people re-
ally think, when they are given time
{and help) to think—thereby putting
them on more equal footing with the
experts and their immediate chents.™
The choice of elicitation method ex-
presses a value regarding citizens'
role in the political process. Thathap-
pens even if risk managers know lit-
tle about the choices that they are
making. Not investing enough to
know about these methods expresses
a low value regarding the public and
its views.” Placing undue faith in
clumsy communications incurs the

13. Robert K. Merton, “The Focussed Inter-
view and Focus Groups,” Public Opinion Quar-
terly, 51:541-57 (1987).

14. John Dryzek, Rational Ecology (Boston:
Basil Blackwsll, 1987).

15. Timothy Earle and George Cvetkovich,
Social Trust: Toward a Cosmaopolitan Sociely
{(Wertport, CT: Praeger, 1995)
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direct costs of offending and confus-
ing the public, as well as the oppor-
tunity costs of not doing something
better.

CONDITIONS FOR RECOGNIZING
FUBLIC VALUES

The public lacks the direct access
to risk science that is available to the
institutions that fund it. Even com-
plaining about incomprehensible
messages requires a struggle. These
gaps often become apparent first in
rapidly escalating confrontations: a
risk unexpectedly attracts attention,
forcing technical experts to explain
their work to a suspicious public.®
These specialists may be ill prepared
not only for explaining the specific
risk but for communicating at all
Leiss describes three stages in the
development of risk communication
as a field, as it gradually recognized
complications like those discussed
here.”” A similar developmental se-
quence often occurs in individuals and
institutions, as they come to grips with
having a risk problem to explain. Ta-
ble 1 offers an eight-stage version of
this process, expressed in terms of
the signal beliefs at each stage.

The challenge to risk managers is
to hasten this learning process, espe-
cially when trial and error can inflict
lasting scars—on the public, the rigk
specialists, and the relations be-
tween them. It is hard to accelerate

16. Roger E. Kasperson and Jsanne X,
Kasperson, “The Social Amplification and At-
tenuation of Risk,” this issue of The Annals of
the American Academy of Political and So-
cial Science.

17. William Leiss, “Three Phases in the
Evolution of Risk Communication Practice,”
this iesue of The Annals of the American Acad-
emy of Political and Social Seience.
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TABLE 1
DEVELOPMENTAL STAGES IN RISK MANAGEMENT

All we have to do is treat them nice.
All we have to do is make them pariners.
All of the above.

- ® ® * 5 & 2 @

All we have to do is get the numbers right.

All we have to do is teli them the numbers,

All we have to do is explain what we mean by the numbers.

All we have to do is show them that they've accepted similar risks in the past
Al wa have to do is show them that it's a good deal for them.

SOUHRCE: Baruch Fischhoff, “Risk Perception and Communication Unplugged: Twenty Years of

Process,” Aisk Analysis, 15:137-48 {1995).

developmental processes simply by
exhorting people to grow up. Lest
time just take its course, the norms
of grown-up behavior must be expli-
cated. That detail is especially
needed when the prescribed behavior
is counterintuitive, for those hoping
to short-circuit the learning process.

Tahle 2 offers one specification of
the conditions that risk specialists
must meet in order to secure public
trust. It is patterned after the condi-
tions that experts must meet in order
to secure one ancther’s frust. It in-
cludes both scientific and social con-
ditions, concerning, respectively, the
content and the conduct of science, In
each domain, there are conditions as-
sociated with both each specific case
and the general process of analyzing
risk issues.

Thus, in order to trust a specific
risk (or benefit) analysis, a specialist
would want to understand the mod-
els being used, review the parameter
estimates, request appropriate sensi-
tivity analyses, and double-check re-
sults, Professionals can exercise such
due diligence because they know the
historical process that led to the se-
lection of currently favored methods,
the basic science underlying the

analysis, the (often unwritten) auxil-
iary assumptions that the analysis
incorporates, and the philosophy of
using models to manage risks.

To be fully comfortable with an
analysis, experts typically need more
than just its written artifacts. Sci-
ence is a social institution. It helps to
know the analysts, especially when
one has a continuing relationship
with them, encouraging their candor.
It helps to have one's concerns explic-
itly recognized in the analysis, to be
rewarded for participation, and to be
treated respectfully. More generally,
it helps to feel like part of the enter-
prise, to know the players, to influ-
ence the regulatory process that spec-
ifies the terms of analysis, and to
have a long-term interest in the pro-
cess. Finally, it helps to feel part of
the analytical community, comfort-
able with its accommodation to the
inevitable limit of analysis.

Why should the public expect less
from the experts than the experts do
from one another?

ACHIEVING THE CONDITIONS
FOR PUBLIC TRUST

These conditions are achieved rou-
tinely in any healthy, functioning sci-
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TABLE 2

CONDITIONS FOR PUBLIC TRUST
IN RISK ANALYSES

Scientific Conditions
Immodiate
s Familiatity with specific modals

Familiarity with specific inputs

+ Access fo sensitivity analyses

» Ability to doubls-check
Ambilent
Familiarity with historical development
Famifiarity with underying science
Familiarty with auxiliary assumptions
Familiafty with analytical perspactives

Sodlal Conditions
Immediate

+ Familiarity with analysts
Recognition by analysis
Reward for participation

« Raspectful treatment

Ambient
Familiarity with analytical community
Influence on ragulatory process
Long-term Involvement
Accommodation with process

entific or technical community Mem-
bers have relatively similar training
and outlooks. Their behavior holds
few surprises. They extend one an-
other professional courtesy. Their ac-
tions show how they value one an-
other, as individuals, even as they
fiercely dispute specific results and
compete for particular contracts. The
institutions that fund risk research
typically have technical staffs to
monitor fulfiliment of the scientific
conditions for trust; their financial
leverage assures fulfililment of the
social conditions.

Enterpriging members of the gen-
eral public can—and often do—learn
enough to see whether risk research
meets the scientific conditions for
trust. Alternatively, they may hire

4
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consultants to provide that assur
ance. The very fact of the struggle,
however, will undermine the social
conditions for trust. Outsiders sel-
dom have the resources or the access
needed to conduct fully satisfactory
reviews or independent studies.
What they cannot verify they may
distrust. Thus lacking the social con-
ditions for trust may magnify the im-
portance of gaps in the science. What
should one think when the evidence
is buried in mountainous computer
codes or laboratory protocols?

Risk research conducted for or by
government agencies, or in response
to government edicts, is ostensibly
done in the public’s name. Nonethe-
less, its connection with the publics
values is usually tenuous. As noted,
the communication channels be-
tween government and public are ill
suited to sharing complex messages
about risk issues. As aresult, govern-
ment actions are only vaguely related
to public concerns. For example, the
United States has institutes bearing
the names of most major diseases
Inquiring citizens can, therefore, be
told that “we are working on it,” for a
great many “its.” Yet those institutes
historically paid little attention to
women’s health risks. Can one claim
that this is what the public wanted?
Pundits today revel in blaming the
public for misplaced risk priorities.
Yet those priorities primarily reflect
the machinations of politicians, bu-
reaucrats, interest groups, and pun-
dits, speaking for the public. Indeed,
the public might be aghast at much
of what is done in its name.

Providing sustained public access
to risk research will require changes
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in how research is conducted, how
public input is solicited, and how re-
sults are reported.

How risk research
s conducted

Research driven by public values
would focus on the most important
aspects of those problems that most
concern the public; problems where
scientific progress is a possibility,
Identifying those topics requires ex-
plicitly characterizing the public's
problems and analyzing the opportu-
nities for scientific progress.'”® Let-
ting public values direct research
might change which topics are stud-
ied, how projects are formulated, and
how results are summarized. There
would be less place for vague claims
of usefulness and greater demand for
candid expressions of uncertainty.

How public
input is solicited

In order to address public concerns,
risk scientists need fo know what
those concerns are. That requires
systematic measurement of public
values, in a way that provides citi-
zens with a balanced overview of the
issues, and time to think about them.
In order to express their views in a
rich and nuanced fashion, citizens
need a broad communication chan-
nel. Something like these conditions
is created by the Environmental Pro-
tection Agency in the citizens’ com-
missions that it has convened for

18. National Research Counecil, Priority
Mechanismas for Toxic Chemicals (Washington,
DC: National Research Council, 1983).
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states and regions, in order to rank
the risks that these communities
face.” Indeed, citizens' commissions
might be a better guiding metaphor
for assessing public values than the
opinion poll, which creates nothing
like these conditions.?

How research
results are reported

Once the research has been com-
pleted, it must be summarized appro-
priately. Citizens need to know what
the results mean, not only in the ag-
gregate but also for them person-
ally.* They need to understand the
quality of the science underlying the
analyses and not just receive best
guesses at expected risks and bene-
fits. The presentation of results must
be evaluated empirically in order to
ensure that it is understood as in-
tended. The chances of that happen-
ing are increased by research identi-
fying the mental models that
recipients bring with them to inter-
preting the messages.

19. Environmental Protection Agency,
Comparing Risks and Setting Environmental
Priorities (Washington, DC: Environmental
Protection Agency, 1993).

20. B. Fischhoff, “What Do Paychologists
Want?” in Determining the Value of Non-Marketed
(ioods, ed. N, Schwarz and R. Kopp (New York:
Plenum, fortheoming).

21. B. Fischhoff, “Acceptable Risk: A Con-
ceptual Propesal,” Risk, 5:1-18 (1994), which
argues that a policy is acceptabls if it produces
neceptable risk-benefit trade-offs for everyone
affected by it. See Jon Merz et al, “Decision-
Analytic Approach to Developing Standards of
Digclosure for Medical Informed Consent,”
Journal of Thxics and Liability, 15:191.216
(1993).
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The task ahead tific work, creating credible proce-

dures for incorporating those values,

Addressing these challenges re- Even if we would like to give risk

quires political work, legitimating con- research away, it is not clear that we
cern for the public’s values, and scien-  know quite how.




