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Communicating Pesticide Risks

RogerT K. D. PETERSON AND LeoN G. HIGLEY

ECAUSE PESTS are identified as
Bspocies capable of impairing some

human activity, the designation of
a species as a pest is anthropocentric
and is not an intrinsic biological prop-
erty. Consequently, unlike many scienti-
fic specialties, pest management is tied
intrinsically to economic and social con-
cerns. This issue of societal involvement
in pest management is often identi-
fied, but it is infrequently examined in
detail. Although as biologists we may be
uncomfortable at addressing issues in
social science, such issues are crucial to
the successes and failures of many pest
management programs. We are exam-
ining such social issues in an ongoing
effort to reexamine and extend pest
management theory (e.g., Higley &
Wintersteen 1992, Higley er al. 1992,
Pedigo & Higley 1992). Nowhere is
this effort more needed than with
questions on perceptions of pesticide
risks.

Public perceptions of pesticide safery
increasingly influence pesticide legisla-
tion and regulation. Unfortunately, ai-
though public concerns about pesticides
do, and showuld, contribure to the forma-
tion of pesticide legislation and policies,
perceived risks that do not mirror actual
risks may contribute to irrational—even
counter-productive—regulations  {Higley
et al. 1992).

We believe scientists and the scientific
community have an obligation to ad-
dress technical issues that relate to
societal concerns. In the case of pesticide
risks, we find current efforts inadequate.
Certainly, apathy and antipathy of in-
dividual scientists to communicate with
the public is one barrier to better risk
communication. However, we believe
misunderstandings about public percep-
tions of risk, and a failure to address the
key issues of risk perception, are more
common and important barriers. Qur
fear is thac the continuing, and possibly
growing, gap between scientists and the
public regarding pesticides is leading in-
exorably towards crisis. What can we do
to aveid chac crisis?
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Public Perceptions and
Ineffective Responses

Although definitions of risk vary, most
recognize risk as the product of the prob-
ability of an'undesirable event, multiplied
by the adverse consequences of the event
{Lowrance 1980). Differences in risk per-
ception involve differences in perspectives
on both aspects of risk: probability and
consequence. Understanding how scien-
tists and the public differ in their ap-
proaches to these aspects of risk is essen-
tial for improvigy risk communication.

Public perceptions of risk from pesti-
cides usually are greater than the risks de-
termined from empirical evidence. Al-
though in most cases human-health risks
associated with pesticide use are actually
very low, the public consistently ranks
pesticide use as being very risky {(Slovic
1987). Indeed, the public perception of
risk posed by most synthetic chemicals is
inordinately great (Hart & Turturro
1987, Kraus et al. 1992). In our experi-
ence, scientists who work with pesticides
and who may have a more complete un-
derstanding of the actual risks often dis-
miss public concerns as irrational, or at
best, misinformed. As a consequence,
many scientists seem to react defensively
to public concerns. Even worse, some
scientists*‘in many disciplines seem to
regard public fears as so irrational thac
they do not arternpe to explain risks and
the risk-assessment process to che lay per-
son. They contend that because the public
seems to want a “zero-risk sociery,” try-
ing to educate the lay person about risks
is cerrain to fail {Wilson 1991). By not
appropriately addressing citizen con-
cerns, we fear experts are contributing to
widening the chasm between the scien-
tific community and the public. This is
particularly egregious because the public
needs to understand and be involved in
pesticide issues to improve the policy-
making process (Higley et al. 1992).

In our view, spoken and written re-
sponses to public concerns by experts
often are inadequate, doing little to seri-
ously address public risk perceptions. A

traditional approach for scientists in both
the public and private sectors has been to
respond to public concerns by comparing
highly visible, well-understood risks with
less-visible, less-well-understood risks
{Narional Research Council 1989). Some
responses have compared the risks from
pesticide exposure with the risks pre-
sented by everyday activities, such as
driving an automobile or riding a bicycle.
Other comparisons characterize the risk
of gerting cancer from consuming pesti-
cides in a normal diet with the risk from
consuming naturally produced carcino-
gens in everyday foods {e.g., American
Council on Science and Health 1989).
Still others have compared the risks from
pesticide exposure with the risks presen-
ted by very low probability events, such
as the chance of being struck by lightning
{e.g., Anonymous).

Although most risk comparison state-
ments by pesticide experts are more ac-
curate than public perception of the risks,
research on risk perception has revealed
that these responses do not meaningfully
inform the public about unfamiliar risks,
such as pesticide use (Slovic 1987, Na-
tional Research Council 1989). Most ex-
perts fail to consider the criteria the
public acrually use to evaluare risks.

Another area of conflict between in-
tended and achieved goals is in commun-
icating pesticide benefits. Certainly, the
benefits of pesticide use must be consid-
ered in conjunction with pesticide risks.
Where benefits relate directly to ques-
tions of risk, for example, accepting one
risk (such as pesticides) to avoid a greater
risk (such as tick- or mosquiro-borne dis-
ease), benefits may have a direct bearing
on risk perception. More commonly, dis-
cussions of benefits seem to focus on eco-
nomic effects or crop yields which are not
as important to the public as health or en-
vironmental risks (Slovic 1990). Because
assessing those benefits is very much a
matter of opinion (in which experts will
likely disagree} and because benefits do
not directly apply across society, discus-
sions of pesticide benefits seem unlikely
to mitigate greatly public concerns about
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pesticide risks, Although providing infor-
mation on benefits of pesticide use is
* valuable for making more informed deci-
sions on pestcides, discussing pesticide
benefits in an effort to allay public con-
cerns about risk ignores public artitudes
on risk. The public most likely does not
find economic benefit an acceptable justi-
fication for medical or environmental
risks from pesticides (Slavic 1987, 1990).
We believe there is radonality behind
the public’s seemingly irrational concerns
about pestcides. More than 15 yr of risk-
perception research (National Research
Council 1989) has identified the legid-
mate basis for many public attitudes on
risk and has provided a framework for
better risk communication. Consequent-
ly, we believe proactive policies for com-
municating pesticide risk information to
the public can be developed. By using new
information about how lay people per-
ceive risk, individuals who work with
pesticide technology and are involved
with pesticide issues can be more effective
risk communicators.

Risk Perception

Although the risks associated with
driving an automobile are more serious,
the public perceives pesticide use as being
much riskier, Why is this so? Researchers
recently have explored the mental proces-
ses people use to assess risks from many
types of modern technologies and acrivi
ties. This body of research demonstrares
that the lay person uses a different set of
criteria than experts for evaluating risk.

Specific factors that have been shown
to influence public risk perception in-
clude: contrel, carastrophic potential,
dread, famitiarity, equity, level of knowl-
edge, voluntariness of exposure, effects
on children, «ffects on future generations,
clarity of benefits, media attention, and
ust in  organizations or institutions
(Slovic 1987, Covello et al. 1988, Na-
tional Research Council 1989). Conirol
reflects the ability of the individual or
society to control the risk. Equity refers
to the equai distribution of risks and
benefits throughout society. Catastrophic
potential is the possibility of fatalities or
il effects grouped in time and space.
Dread reflects the possibility of distur-
bing delayed effects, such as cancer.
(Dread is closely related to carastrophic
potennial, but the effect does not neces-
sarily need ro be grouped in time or
space.) Familiarity reflects the degree of
familiarity lay people have with the risk.
Level of knoiwledge is the general under-
standing lay people have with the process
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Fig. 1. Factors that influence public perceptions of risk. The factors presented are taken from
categories used by Slovic (1987), Covello et al. {1988), and National Research Council (1985).

or acuvity posing‘\the risk. Effects on
future generations and effects on children
refiect concerns abour possible delayed
effects on humans and the environment
posed by the risk. Clarity of benefits
represents the awareness and understand-
ing of the benefits provided by the activ-
ity posing the risk.

The public uses these characteristics to
judge the acceprabilicy of a risk, rather
than using empirical risk estimates (Fig.
1). Slovic {1987) stated, “Lay people can
assess annual facalities {from a given fac-
tor] if they are asked to {and produce
estimates somewhat like the technical esti-
mates). However, their judgments of ‘risk’
are related more to other hazard charac-
teristics (for example, catastrophic poten-
tial, threat to future generadons) and, as a
result, tend to differ from their own {and
experts’) estimates of annual fatalities,™

Frankly, we find such a view of risk
more encompassing and powerful than
simple empiricai estimates of mortality. In
addressing risk, we should consider issues
such as catasrrophic potential, control,
level of knowiedge, and effects on future
generations. When we consider failures of
expert opinion on risk, DDT being an
obvious example, it is important 10
recognize that in defining risk narrowly to
include only human health, most experts
failed to anticipate the more important
risk: environmental ctoxicicy. Similarly,
even though hnman and environmental
risk in pesticide use is now considered, the
risk of management failures {which has
medicai and environmental implications)

is not addressed adequately (Higley et al.
1992}, It is sobering ro recognize char the
same failure to broaden outiooks of risk
still occurs, as the current failure to ade-
quately address selection pressure and re-
sistance management in the deployment of
biotechnology (specifically, Bacillus thur-
ingiensis toxins) sadly ilustraces.

A cenrrai challenge in risk ¢ommuni-
cation is to address these features of pub-
fic perceptions of risk. Qf these, control
and catastrophic potential are especially
important to pesticide risk communica-
tion. The concept of control is pertinent,
especially as it celates to risks posed by
pesticides. We believe control is a key 10
understanding why reporting risk dara in
the formar of a comparison is largely in-
effective. As we mentioned previously, it
has been common practice to compare
the risk of contracting cancer from eating
common foods and beverages to the risk
of contracting cancer from consuming
pesticides in a normal diet. The public
views pesticides in food as riskier to their
health because they have no control over
the pesticide content of the foods they are
consuming. In contrast, people can
choose which types of foods they ear,
and, therefore, they have a sense of con-
trol over this activity. Additionally, peo-
ple may tolerate the risks from chemicals
inherent in food, but they are unwiiling to
tolerate additional risks from pesticides.
People accept the risks from driving an
automobile much more readily than the
risks from pesticide exposure because
they have control over the automobile.
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The risks from most, if not all, voluntary
- activiries are accepted much more readily
than the risks from involuntary activities
largely because of the concept of control.
Is it any wonder then that experts who
drank pesticides in front of the media had
little effect convincing the public that ex-
posure o these chemicals was safe?

Catastrophic potential  substansially
influences the public’s perception of risk.
If there is a perception that an activity has
the potential to cause a catastrophic
event, the public will not readily accepr
the risk (Slovic 1987). This is an impor-
tant criterion because catastrophic poten-
tial is seldom incorporated into the ex-
perts’ empirical predictions of risk. This
has clearly been demonsirated in the per-
ception of risk from nuclear power. Pub-
lic fear of nuclear power is largely based
on vivid images of thousands or even mil-
lions of radiation deaths, massive envi-
ronmental devastation, and threat to
future generations should an accident oc-
cur {Slovic et al. 1982). Consequently, the
public’s perception of risk from nuclear
power is tremendously greater than the
experts’ estimates of risk. Similarly, the
disaster at Bhopal, India (aithough it was
an industrial accident} presents a vivid
example of the catastrophic potential of
pesticides (Shrivastava 1987).

The public also views pesticides as
having catastrophic potential and posing
a dread risk (Slovic 1987). We believe
there are two major reasons for this. Ficst,
pesticides are feared because of their
carcinogenic potential. Possible harmful
delayed effects from pesticide use, such as
cancer or teratogenic toxicicy, are definite
factors in public risk perceprions. Second,
the public is greatly concerned about envi-
ronmental damage caused by pesticide
use. It was, after all, Rachel Carson’s
1962 book, Silent Spring, documenting
the ill effects from pesticide use that
spatked the environmental movement.
Widespread knowledge of the problems
with biomagnification and contamination
of groundwater by pesticides and their
metabolites, coupled with the reality that
pesticides are among the most extensively
broadcast synthetic chemicals in the envi-
ronment, makes dread risk a very real
concern to the public.

Public perception of risk also is
molded by many other dimensions that
interact in complex ways. Coverage of a
risk by the mass media can reinforce
existing public risk perceptions (Wilson
1991). Media coverage of risks often
reveals to the public the dangerous activi-
ties that are so pervasive in today’s tech-
nological world. The mass media provide
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visual images of risks, enhance the imag-
inability of a problem, and concentrate
on the hnman aspects of risks (Hart &
Turturro 1987, Valend 1987). Moreover,
the media may remind the public that
they have little or no control over cerrain
unfamiliar activities.

The public is unlikely ro accepe risks
from an unfamiliar activity if experts
openly disagree aver the magnitude of the
risk or the meaning of the risk-assessment
data. Indeed, research has demonstrated
thar toxicologists differ among themselves
in the assessment of pesticide risks {Krauss
et af, 1992). Further, the pubiic knows that
experts have advocated the use of pesti-
cides without full knowledge of their po-
tential hazards (e.g., the ubiquitous use of
DDT and other chlorinated hydrocarbons
and the failure of experts to anticipate the
environmental problems that eventually
accurred). We believe the public views
pesticides as risky, in part, because of a
justified lack of confidence in experr opin-
ion. Once the credibility of experts and
government institutions has been dam-
aged, it is very«difficulr to regain public
confidence (National Research Council
1989). To complicate marters further, the
public reaiizes that expents can be found to
support any position in a risk argument
because attitudes abour risk are inherendy
subjective.

Public perception of risk aiso is influ-
enced by individuat and group goals,
values, and politics {National Research
Council 1989). Some groups may want to
sce all pesticides banned; other groups
may want less government regulation of
pesticides. The goals and values ex-
pressed by individuals in these diverse
groups will influence their risk percep-
tions. Similarly, members of sociery do not
equally accept the benefits from a techno-
logy {National Research Council 1989).

Risk Communication

What can the results from social re-
search offer to risk communication pro-
grams? Advances in risk perception
research in recent years have sparked sub-
stantial interest in risk comrmunication.
Indeed, the field of risk communicacion
has grown tremendously since 1987. A
paradigm for more effective communica-
tion of risks has been promulgated by the
National Research Council {1989). Risk
communication, as defined by the Na-
tional Research Council, is an interactive
process of risk informarion and opinion
among individuals, groups, and institu-
rions. We believe this definition of risk
comumnunication is important because it

places more emphasis on interactive ex-
change among affected partes and less
emphasis on traditional unidirectonal
delivery of risk messages from experts o
the public. In the new paradigm, the pub-
lic has a legitimate role in the risk com-
munication process. The challenge is for
experts to adapt o this new paradigm to
communicate technical informarton on
risk more effectively.

The Experts. Based on the National
Research Council’s (1989} definidon, risk
communication is successful when it
“raises the ievel of understanding of rele-
vant issues or actions for those involved
and satisfies them thar they are ade-
quately informed within the limits of
avatiable knowledge.” To this end, we
have compiled a list of five recommenda-
tions for pesticide experts that we believe
will improve the communication of pesti-
cide risks. Our recommendartions do not
contain specific risk messages that pertain
to pesticide concerns; rather, they reflect
a general framework for the communica-
rion of pesticide risks.

1. Empathize with and Genuinely
Consider Public Concerns. If the public
perceives the risk as real, then experts
shouid treat it serrousty, whether or noc it
is a significant risk. Scientists should noc
dismiss the criteria lay people use to
judge the tolerabilicy of a pesticide as
irrational. This is especially true for cri-
teria such as control, catastrophic po-
tential, and effect on future generations,
which often receive insufficient attention
from experts. Beyond empathy, it is im-
portant for experts to try 1o step outside
their potendally narrow disciplines ro
consider broader issues that may be
raised as part of public concerns.

2. Interact with and [nform the Pub-
lic, We believe scientists in both the pub-
tic and private sector have an ethical
obligarion ro communicate with the pub-
fic on those issues requiring scientific
expertise and society’s need for informa-
tion. Clearly, the need for pesticides and
the risks from their use is such an issue.
Ideally, such communication should be
informational rather than persuasive, al-
though correcting misinformarion and
misconceptions should be a priority. (See
National Research Councit [1989] for an
extensive discussion of persuasion and
the role of experts.) One key mistake is to
try to change public opinion about the
seriousness of a risk. This often is artemp-
ted with messages comparing the risk
from a well-known risk to the risk from a
less weil-known risk. Similarly, pesticide
risks are sometimes minimized in the
context of discussing pesticide benefits.
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Research has demonstrated that wivializ-
ing the size of a risk is ineffective and
even counterproductive (Narional Re-
search Council 1989).

Part of this effort to communicate
with the public must focus on issues other
than risk. In particular, it is essential chat
the public understands fundamental con-
cepts regarding pesticides, because mis-
understandings in these concepts greatly
contribute to differences between public
and scientific views (Fisher 1991, Krauss
et al. 1992). For pesticides, key points
include the recognition that toxicity is a
function of dose, that source of a chemi-
cal {narural or synthetic) has no bearing
on its toxicity, that risk is a function of
both toxicity and exposure, and that pest-
icides have environmental half-lives; that
is, they break down in the environment.

Undoubtedly, public ignorance or mis-
information on these elementary concepts
abour pesticides greatly contributes to
problems in risk communication. We be-
lieve educational efforts on these basic
issues can be successful and are cructal for
improving risk communication. For ex-
ample, in our interactions with under-
graduates and other lay peopie, we find
the concept of biomagnification is weil
understood, probably as a result of educa-
tional efforts about the environmental ef-
fect of DDT. However, we find that many
people assume all pesticides demonstrate
biomagnification and are unaware of the
nonpersistence of most modern pesticides.
These observations suggest that educa-
tional efforts about pesticides can be suc-
cessful, but they aiso illustrate thar
continued education is necessary to avoid
misconceptions about current situations.

Besides educational efforts on noncon-
troversial points of fact, we believe there is
a place for discussions by experts on less
straightforward issues, such as the appli-
cability of animal modeis in toxicity
testing or what constitutes proof of car-
cinogenicity. With such issues that involve
conflicts within the scientific community,
every cffort must be made to present a
balanced presentation and to emphasize
the criteria scientists use to determine
truth in scientific debates. Less technical
issues, such as pesticide benefits or alter-
natives to pesticides, also merit presenta-
tion, but again in as neutral a context as
possible. Although we believe the public
has not been adequately informed about
the importance of pesticides in many
contexts, such as in curative management
of pest outbreaks, discussions of such
pesticide benefirs cannor be used as an
argument for mitigating pesticide risks
withour alienating our audience.
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We regard these education cfforts as
among the most important activities ex-
perts could undertake to improve risk
communication. Certzinly, undergraduate
teaching and extension acrivities are two
forums for such educational actions, al-
though both will need to seek broader
audiences. However, the abligation to re-
spond to the public’s need for information
also must rest with other scientists who
work in areas associated with pesticides.
Throughout discussions, scientists must
conscientiously discciminate between es-
tablished fact and expert opinion. More-
over, acknowledging the fallibilicy of
scientists and other experts need not
undermine expert credibilicy, although
many scientists seem unwilling o make
such acknowledgments.

3. Respond Promptly and with Com-
plete Openness. Immediate and thorough
responses to public concerns and o the
media are paramount to establishing a
greater degree of credibility, respect, and
trust. If there are uncertainties and expert
disagreements aboug the magnitude of a
pesticide risk, thtn this information
should be reported. Further, incomplete
knowledge abour pesticide roxicity wo
both humans and ecosystems also should
be revealed in an objective manner More
fundamenratly, experts often fail to pro-
vide open communication when they ig-
nore the distinction berween scientific fact
and scientific apinion or when they do not
acknowledge their own potential inrerests
{for example, in funding or research pres-
tige) in supporting a given position.

4. Respond with Simplicity and
Clariey. Simple, nontechnical statements
abour pesticide risks, risk assessment,
and risk reguiarion should be the rule, not
the exception when experts are queried.
The generai public rypically does not
understand scientific terminology as it re-
lates to technolegical risk {National Re-
search Council 1989, Fisher 1991}, In our
opinion, most toxicological and statist-
cal terms currently used in relating pest-
icide risks ro the public are inadequare for
their intended purpose. Therefore, ex-
perts should design risk messages that
accuraiely convey the magnitude of risk
presented by a pesticide, while at the
same time provide messages understand-
able to lay people {Fisher 1991). This is
not an easy task. Details may have to be
sacrificed to convey a clear statement,
which can itself contribute to public mis-
trust and misunderstanding {Narionai Re-
search Council 1989).

5. Relate ro the Public that Experts are
Determined to Control, Limit, and
Understand Medical and Environmental

Risks Associated with Pesticide Use, On a
philosophical level, it is important that
scientists, particularly applied scientists,
recognize their true constituency is soci-
ety in general, not a subset of society such
as agriculmre. This view may be ar odds
with traditional viewpoints of agricul-
tural scientists {Perkins 1982), but it is
essential for engaging in a meaningful
dialogue with the public. Scienrists must
be able to truthfully relate thar experts
are devoted to solving pesticide-related
problems and are not intentionally cre-
ating new risks. Informing the public
about pesticide regulation policies and
procedures may help alleviate justifiable
fears about society’s abiiicy to control
these risks. Experts also should define
and discuss approaches to using pesti-
cides, particularly integrated pest man-
agement, and how they relate to
managing and reducing risks.

Experts and the Media. The public
typicaily gets information about the risks
posed by pesticides from the mass media.
We briefly discussed how the media are a
factor in risk perception. Because of the
importance of the mass media in risk per-
ception, we believe it is essendial that ex-
perts are effective sources for the media.
Unfortunately, many experts shun the
media, fearing they will be misquoted or
a reporter will exaggerate the risk or
evenr (Valend 1987). Moreover, scientists
cften indict the media for propagandizing
and sensationalizing risk-related issues.
Similarly, many reporters believe chat sci-
entists do not respect them and may con-
sider most experts poor sources {Valend
1987). This is particularly unfortunate
because experts need the media to inform
the public better about risks posed by
pesticides, and the media need clear
meaningful statements from experts for
well-balanced stories on risk.

Valenti {1987} suggested that scientists
need a better understanding of the media
process and reporters need a better under-
standing of the scientific process. Con-
trary to what many experts believe,
Valenti argues that the media generally
are not biased and do not readily change
the public’s perceptions of risk. Valenri
stated, “Mass media reinforce the exist-
ing attitudes of the audience; they are not
a force for change.” However, she also
stated, “..ic is also acknowledged that
mass media can be used to guide an aud-
ience toward a new artitude char is rooted
essentially in what they (the audience or
message receivers) have already accepred,
what they alceady believe.” This argu-
ment alone shouid convince experts to
view the media as a valuable resource for
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communicating with the public the risks
posed by pesticide use.

Valenti (1987) indicated that the com-
tmon goal of scientists and the mass media
*is to have a more informed public able
to make more informed decisions.” To
that end, ways to improve the communi-
cation between scientists and the mass
media have been recommended. Some
suggestions for scientists include clearly
defining scientific terms, providing com-
plete information, accommodating the
deadlines and other constraints placed on
reporters, and organizing and participat-
ing in forums that bring scientists and re-
porters together (Valenti 1987, Narional
Research Council 1983).

Proactive Approaches

It is important to recognize chat soci-
ety does not consist of a homogeneous
public with identical goals and values
(National Research Council 1989).
Therefore, determining what specific seg-

" ments of the public think about risks and
benefits from pesticide use and the infor-
mation they need from experts will help
shape better communication efforts. Spe-
cific messages directed toward groups,
such as growers, farm workers, pesticide
applicators, environmentalists, children,
educators, and medical health profes-
sionals, will greatly improve communica-
tions. Unfortunately, surveys have not
been conducted to assess the views and
needs of different groups extensively.

Recent work in risk communication
has stessed the importance of setting
realistic goals for communication activi-
ties (National Research Council 1989,
Fisher 1991). We believe goai-setting fits
well with the proactive response strate-
gies discussed above. Pesticide experts
should deliberately plan risk-comsmunica-
tion activities and establish specific goals.

Organizations and experts should be
able to address individual concerns on a
day-to-day basis, as well as widespread
concerns during crisis situations, such as the
Alar incident or the 1980~1982 Mediter-
ranean fruit fly control crisis (Jackson & Lee
1985). Indeed, failure of risk communica-
tion was itself 2 major cause of the Medi-
terrancan fruit fly crisis (Jackson & Lee
1985) and is a potentially crucial factor in
almost any entomological crisis. Respon-
ses to concerns over pesticide risk should
be reliable, informative, thorough, and
prompt. Such responses demand proactive
preparation. We believe organizations
should develop risk~communication proce-
dures to anticipate and better manage crisis
situations. For example, recommendations
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for risk communicaton have been de-
veloped for gypsy moth outbreaks in west-
coast cities {Czerwinski & Isman 1986).

Educational efforts directed toward
providing fundamental informadon on
biological and chemical concepts associ-
ared with pesticides is a critical under-
raking. In this cffort, the cooperative
extension service clearly needs ro play a
central role, particulacty in reaching non-
traditional audiences. Also, new types of
extension appointments, such as exten-
sion toxicologists, may be valuable. Other
educational opportunities with school
children, undergraduates, and adult con-
tinaing-education students should be pro-
moted. Ultimately, the problem of popular
literacy regarding pesticide fundamentals
is but one ‘aspect of sciendific literacy. We
believe scientists and scientific organiza-
tons must make improving public under-
standing of science and che scientific
process a priority.

Where appropriate, documents such
as public informacion pamphlets should
provide nontechnical discussions of the
nature and magnitude of pesticide risks to
human health and the environment, of
risk-assessment and regulatory proce-
dures, and of how the organization {pri-
vate or public) intends to manage pesti-
cide risks and avoid crearing new risks. It
is essential that such documents represent
sincere efforts to provide impartial infor-
mation on pesticide risks and their man-
agement. The National Research Council
(1989) also recommends that organiza-
tions produce a long-form document that
describes elements of risk and risk man-
agement in more derail. This document
would be available to anyone wanting
more information than conversations or
short pamphlets can provide.

Risk documents should not only be
available to concerned citizens, but they
should also be sent unsolicited ro individ-
vals and groups that the public may
access to answer pesticide-related ques-
tions. Medical professionals, extension
personnel, environmental activists, politi-
cal officials, and others should also be
invoived in the risk-communication pro-
cess, and pesticide experts should view
them as allies working toward a common
goal-—a better informed public.

In this light and in consideration of the
general guidelines we have recommen-
ded, we suggest that the following four
specific actions be taken to improve risk
communication:

1. Survey different societal groups t
determine their views aboutr pesticide
risks and benefits. Morgan et al. (1992}
provide a detailed methodology for devel-

oping surveys and risk communications.
It is crucial that expers do not rely on
their intuidons for information about
how lay people think about risk. Indeed,
recent research has found poor corre-
Jation between expert judgments of the
unacceptability of risk comparison state-
ments and lay judgments of unacceptable
comparisons {Roth et al. 1990}, There-
fors, experts should not assume they
know their audience's general knowledge
and perception of risk, so an empirical
approach (in the form of surveys and
questionnaires) most likely is required.

2. Develop educational programs on
the basic properties of pesticides and their
management. Additionally, tailor educa-
tional programs to interested public
groups, based on results from surveys.
Directing programs to nonagricultural
audiences, such as environmentai groups,
homeowner associations, or civic groups,
should be emphasized. An important part
of any program would include pamphiets
that address pesticide-related informa-
tion. Ideally, risk documents should be
prepared after the audience’s views and
perceptions are determined, particulacly
in developing documents relative to spe-
cific risks (such as groundwater contam-
ination) or specific pesticides. However, it
may be necessary to prepare risk docu-
ments before intensive assessments of
clientele views can be conducted (al-
though basic pesticide information need
not depend on survey resuits).

3. Serve as a resource (not an advo-
cate} for public information on issues.
Experts should always be available
answer questions from the public and
from the media. Because the information
reported needs to be reliable, thorough,
and of consistent quality, it may be
necessary for organizations to appoint
one individual as a liaison. However, all
experts should be prepared ro serve as a
resource.

4. Evaluare all programs and actions
on a regular basis. This will lead to fine-
tuning (and possibly major revisions) of
existing programs.

We realize that there are key differ-
ences berween public and private sector
experts regarding priorities, viewpoiats,
and clientele. However, these differences
should not preclude cooperative arrange-
ments between both types of experts to
improve pesticide risk communication.
Indeed, individuals in both groups should
work together to stimulate the im-
plementation of berter commusication
programs. This couid be accomplished
through the creadon of a center for com-
munication of pesticide risks.
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_ Caveats and Conclusions

Although the recommendations pre-
sented in this article do not incorporate ail
possible straregies for pesticide-risk com-
munication, they do provide a frame-work
for proactive responses. The new risk-
communicarion paradigm and our recom-
mendations most likely have utility for
other pest managemenr technologies, such
as biological control, biotechnology, and
plant resistance. Moreover, pest-related
crisis situations, such as significant pest
outbreaks and unintentional introduc-
tions (especially of medically important
pests) may be managed more effectively
using the new communication framewark.

Redirecting risk communications to
reflect recent research findings berrer will
aot by itself produce a new era of public
understanding and acceptabilicy of risks
posed by pesticides. Indeed, a lay person’s
perception of risk is resistant to change
{Slovic er al. 1982). Moreover, the
National Research Council (1989) stated,
“...people do nor all share common inter-
ests and values, so berter undersranding
may not lead to consensus abour contro-
versial issues...." As we discussed, public
perceptions of risk and acceptance of
technological hazards are governed by
complex, interacting factors. These fac-
tors still are nor well understcod by
researchers. A tremendous amount of
risk-pereeption and  risk-communicarion
research needs 1¢ be undertaken as it re-
lates to pesticides. Even if poor risk
comparisons are no longer used in com-
municarions and the recommendartions
we suggest are more widely implemented,
we believe the public still will be slow to
alter its attitudes abour pesticide risks.
However, we believe the starus quo of
pesticide-risk communication is not ac-
ceptable, especially given recent develop-
ments in risk-perception and risk-com-
munication research,

Slovic {1987) eloquendy stated, “Lay
people sometimes lack cerrain informa-
tion abour hazards. However, their basic
conceprualization of risk is much richer
than that of the experts and reflects
legitimate concerns that are tvpically
omirted from expert risk assessments....
Each side must respect the insights and
intelligence of the other™ By under-
standing and respecting the concerns of
the public, we, as experts, can develop
more effective and proacrive pesticide-
cisk-communication scrategies. Improved
risk communications will lead o im-
proved public trust and respect of experts
and the scientific process. More impor-
tantly, improved risk communications

Winter 1993

will lead to a more scientifically literace
public able ro contribure meaningfully to
pesticide legislation and policies.

Acknowledgments

We thank F. Baxendale, ]. Foster, 5. Kamble,
B. Siegfried {Department of Entomology, Univer-
sity of Nebraska), 8. Fischhoff (Deparoment of
Social and Decision Sciences, Camegic Mellon
University), and M. Zeiss {Department of Enro-
mology, lowa State University) for reviewing the
manuseript. This is anticle 10243 of che journai
serics of the Nebraska Agriculnural Research Di-
vision, University of Nebraska~Lincoln. This
work was supported by University of Nebraska
Agriculeural Experiment Station Projecrs 17-053
and 17-055.

References Cited

American Council on Science and Health. 1989.
Big fears-little risks (videotape).

Anonymous. Feast or famine: a thin line, ICI
Agriculesral Products.

Covello, V. T., P. M. Sandman 3¢ P. Slovic. 1988.
Risk communication, risk statistics, and risk
comparisens: a thanual for plant managers.
Chemical Manufacturers Associarion, Wash-
ingron, DC,

Czerwinksi, C. & M. B. Isman. 1986, Urban
pest management: decision-making and so-
cial conflict in the controt of gypsy moth in
west-coast cities. Am. Entomol. 32: 36—41.

Fisher, A. 1991, Risk communicarion challenges.
Risk Analysis, 11: 173-179,

Hart, R. W. & A. Turturro. 1987. Educating the
public concerning risks associated with roxic
substances. [ N, N. Ragsdale & R. ]. Kuhr
[eds.], Pesticides: minimizing the risks, Amer-
ican Chemical Society, Washingron, DC.

Higley, L. G. & W. K. Winterstcen. 1992, A
novel approach to environmental risk assess-
ment of pesticides as a basis for incorporar-
ing environmental costs inta economic injuey
levels. Am. Enromot. 38: 34-39,

Higley, L. G., M. R. Zeiss, W. K. Winrersteen &
L. P, Pedigo. 1992. National pesticide policy:
a call for-action. Am. Entomol. 38: 139-146.

Jackson, D. 5. & B. G. Lee. 1985, Medfly in Cal-
ifornia 1980-1982. Am. Entomol. 31:29-37.

Kraus, N., T. Malmfors & P. Slovic. 1992. Intu-
irive toxicology: expert and lay judgments of
chemical risks. Risk Analysis 12: 215-232.

Lowrance, W. 1980. The narure of risk. f# &. C.
Schwing and W. A. Albers {eds.], Societal
risk assessment: how safe is safe enough?
Plenum, New York.

Morgan, M. G., B. Fischhoff, A. Bosrom, L.
Lave & C. Aman. 1991, Communicacing
risk ta the public. Environ. Sci. Technol. 26:
2048--2056.

National Research Council, Committee on Risk
Perception and Communication. 1989. Im-
proving risk communication. Nationat Aca-
demy, Washingron, DC.

Pedigo, L. I & L. G. Higley. 1992, A new
perspective on the economic injury level
concept and environmencal quality. Am.
Enromol. 38: 12-21,

Perkins, J. H. 1982. Insccrs, experts, and the in-
secticide crisis. Plenum, New York.

Roth, E., M. G. Morgan, B. Fischhoff, L. Lave &
A. Bostrom. 1990. What do we know about
making risk comparisons? Risk Analysis. 10:
375-387. ;

Shrivastava, P. 1987. Bhopal: anacomy of a cri-
sis. Balinger, Cambridge, MA.

Slovic, P. 1987, Perception of risk. Science. 236:
280-285.

1990. The legitimacy of public perceptions of
risk. J. Pest. Ref. 10: 1315,

Slovic, P., B. Fischhoff & $. Lichtenstein. 19832,
Psychoiogical aspects of risk perceprion. In
D. Sills, C. P. Wolf & V. B. Shalanski [eds.],
Accidene at Three Mile Island. Wescview,
Boulder, CC.

Valenu, J. M. 1987, Mass medias effect on
public perceprions of pesticide risk: under-
standing media and improving science
sources. fn N. N. Ragsdale & R. J. Kuhr
leds. ], Pesticides: minimizing the risks. Amer-
ican Chemical Society, Washington, DC,

Wilson, A. R. 1991, Environmental risk: idensd-
fication and management. Lewis, Chelsea,
Ml Q

Robert K. D. Peterson is a graduate
research assistant and Leon G. Higley is
an associate professor in the Department
of Entomology at the University of Neb-
raska-Lincoln. The authors share inter-
ests and conduct research in plant stress
physiology, pest management, and pesti-
cide-related issues.

211



