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The presentation will focus on important concepts related to risk communication about
environmental health. First, I will introduce a definition of risk communication and explain
some of the purposes for which it has been used. Second, I will discuss some of the
important lessons from research and experience with risk communication in the US and
Europe. Finally, I will introduce a strategy to planning risk communication. This strategy is
based on answering a series of 10 questions. | will illustrate how each of these questions is
important for creating an effective risk communication program, research and experiences
that inform how these questions are answered in the United States and Europe, and ways to
go about finding information to answer the questions.
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This is a lengthy definition from the US National Research Council. Many others have
suggested similar definitions.
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These definitions highlight three important issues. First, risk communication is defined as an
interactive communication process between multiple individuals and groups in society with
an interest in a topic. Information that is exchanged may not only be about “risk” — the
information might also be about how risks are managed, the way risk management decisions
are made, trust, and other issues. In other words, risk communication can address many
different kinds of issues. Second, risk communication should be part of the entire risk
assessment and risk management process. The exchange of risk information occurs during
risk identification, assessment, evaluation, and decision-making. Third, this means that risk
communication refers to more than just the way that information is provided to the public
from technical experts and scientists. Of course that is an important type of “purposeful
exchange of information” about risks but many other groups can be involved. Risk
communication also includes, for example, the exchange of information between scientists
and between public officials and private industry.
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Practitioners and researchers talk about a variety of purposes for risk communication, as
shown in the list.

Inform and educate

Build trust and confidence

Learn from public (local conditions)

Help exchange information

Improve planning

Solve problems

Meet regulatory and legal requirements
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These purposes are likely to involve “two way communication” and public participation.
This means accepting that both technical experts and members of the public can have
important knowledge to share and things to learn. The goal of two-way communication is to
build shared understandings about concerns and the rationale for risk evaluations and
decisions. Best practices insist that both the technical information and people’s values should
be considered. These purposes inform many risk communication (and risk management)
efforts in the United States and Europe. For example, community advisory boards are often
created by government agencies responsible for remediating sites contaminated by
government activities and industrial facilities. In some cases, researchers are experimenting
with ways to include members of the public in the collection and analysis of data, with the
intent of helping them better understand the methods and limits of science.
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Risk communication is used in many contexts — many issues and information is exchanged in
many ways.
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These are “risk communication messages” that | saw during my stay in Thailand.
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---------- Slide 6 ----------

Two common purposes of risk communication have been to change the opinions and
behaviors of people. Risk communication is used to inform and educate people about the
sources, characteristics, and consequences of health and environmental risks. Risk
communication to inform and educate can include programs to give information to the public
and workers about health from exposure to different pollutants, and how those risks compare
to other sorts of risks they face (such as exposures to pollutants from use of diesel fuel). Risk
communication is also commonly used to persuade people to change behavior and use
protective actions during emergencies. Examples of encouraging protective actions include
training programs for using protective equipment properly during hazardous jobs and
outreach efforts to encourage people to wear motorcycle helmets.

o 7 o A A~ Y A A = o a a A
Faguszasd laeia T lumsdoarsanudes 3 2 4o Ao monldousisuaduazngAnssuvesynna Msdoa1snIw
ioagniir I 19 iems Tideyanazmsdnyiulszmnsu iMerfuuvasiuiia anaz tagkansznUVeIAWITLS
2 v A = & vy = 4 = 9
NNgUMNLAZAUIAdN MIToaIANFsuNMI IHdoyauasMIANYITY 919183 WD LIS TH
ANV FAIFITUYY UAZ TN NEINUHANTZNUNINFYNIN SUITTEINIINMITURAN NI NE AR 1Az
i 4 1 1
HANTZNVYBIANUFBAUHAIIY fTouReUAUHANTENUYBIANUFBTZIANBUY (15U HANTZNUIINMITURAN
' 4 ' ' A v
Mo wewINmMs liniuda) msdemsanudsariu faingmir 115 ums Tdudndauaeuwlag
WRANTIN wazadungAnssumsilesnuauedlunsdigniiu dredrvesmsduaiumsaianganssumstlosiu
= = Yy A A o ' A wua a4 o
AUIDY 85I BRUUMIHNeUs M3 I9aTeaiie lumsilestuaues szriemsifiaauidesdunsie

s A o o A o s
L!ﬁ%ﬂ?'llleﬂfﬂiJGlUﬂﬁﬁﬂlﬁﬂﬂ 1ﬁ}ﬂ5$%1%uﬁ33\|WiJ”Jﬂ‘L!ﬁJﬂmm%ﬂlﬂ%iﬂﬂﬂifﬂﬂﬂuﬁ

There are many challenges for risk managers interested in these two purposes. In some cases
the target audience may not be very concerned about a particular risky activity. For example,
people may not be so worried about “routine” risks they are very familiar with, like smoking
and motorcycle accidents, or about risks that feel out of their control and just a matter of fate.
On the other hand, risk managers may be faced with concerns that are amplified much more
than they deserve relative to other risks that are larger or more common, like the risks of
being exposed to bird flu.
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In addition, it can be very difficult to measure the success of risk communication efforts
focused on education and behavior change. For example, successful risk communication is
often defined as occurring when the target audience adopts the behaviors encouraged in the
effort. However, substantial evidence suggests that a failure to change behavior does not
mean that an individual lacks information. Also, a change in behavior does not necessarily
mean that an individual is fully informed.
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The idea that risk communication is about educating people and changing their attitudes and
behaviors was emphasized very strongly in the past. However, the emphasis on education
and persuasion has meet with resistance from many. It was based on the assumption that
experts understand risks and how to manage them better than laypeople (i.e. the public) and
that poor judgments are a reflection of decision biases, inappropriate information processing
heuristics, and emotions.
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Attempts to change attitudes and behavior have worked in some instances. It works best
when there is broad agreement about the problem and the solutions. In controversial
situations it is much harder. One area of research that offers some useful information about
changing behaviors is “social norm theory.”
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This slide shows the way that scientists often see the challenge of risk communication. It is
thought that new (and better) information should change people’s attitudes, and this should
lead to a change in behavior.
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But this is not usually how things work. Information — by itself — rarely changes attitudes or
behaviors. Even when the information shows that attitudes and behaviors may be
inappropriate in the circumstances.
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---------- Slide 9 -----enn--

We can point to many examples where in spite of information showing that an activity has
high risk, people continue to think the risk is low or they continue to engage in the activity.
Smoking is one example. Unsafe sex is another. Improper eating habits may be another. Not
wearing seatbelts or motorcycle helmets. In the US there are also examples of public health
advisories for people to avoid eating seafood in areas with high levels of contamination — the
research shows that in spite of people knowing the information, they still gather and eat the
seafood (see May and Burger, 2006).
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There are many reasons for what influences our views of risk.
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One that has been well documented in the research literature is that people think differently
about risks they voluntarily choose and risks that are imposed on them by the actions of
others. In fact, this may be one reason that anti-smoking campaigns that emphasize the
health threats of second-hand smoke are so useful.
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People’s views of risk are also influenced by their personal experiences and their
observations of others or other events. These pictures are meant to illustrate the way that my
wife and | thought about risks at the beach in southern Thailand. We initially saw it as
beautiful and inviting. It turns out there were many small jellyfish in the water. | got stunt a
few times, but they did not bother me too much. The sting is not that strong. The risk of
harm from the jellyfish did not seem that great. My wife initially felt the same way — until
we discovered that she is allergic to the stings. This dramatically changed her (and my)
assessment of our personal risk. Some other tourists in the area also noticed how the stings
affected my wife. Their assessments of the risks also changed.
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This kind of process is especially important when people’s personal experiences and
observations are inconsistent with information that is being given to them about a hazard.
For example, if people are told that emissions from a factory are low and nothing to worry
about, but they smell bad odors or see fish dying, then they will often question the validity of
the information. This works the other way around too. People sometimes point to someone
they know who has smoked cigarettes for decades or who has been eating fish from a
contaminated river — and they do not observe any major health problems.
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---------- Slide 12 ---cmenn--

Other factors also matter to the way people view risks. One that is very important, and has
been documented in the research literature, is that people care about how severe the
consequences will be. In the US people are more concerned about cancer than perhaps other
illnesses. They are also more concerned about events that result in large-scale death or injury
than they are about routine risks, for which casualties add up over long periods of time.

Large industrial accidents with immediate impact are viewed as worse than many vehicle
deaths that occur over long periods of time.
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This last issue is often reflected in another difference between scientists and others.
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Scientists define risk in a special way that makes sense to them and is helpful to them. They
define risk as a function of the likelihood that an event will happen and the magnitude of the
consequences. In other words, the probability that something will happen and the outcome
that will occur. This means that an event with high probability but with small consequences
(i.e. motorcycle accident and fatality of driver) will add up over time to have the same risk
value as a low probability event (chemical plant accident) with large consequences (an
example: the accident in Bhopal, India).
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But, as I just explained in general people do not think about risks in this way. It matters to
them what happens, how it happens, why it happens, and who it happens to. This is, of
course, reasonable. This has been documented in all societies that have been studies
(although the details of what influences their views may be different).
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---------- Slide 14 ----------

So, people generally do not use the same definition of risk as scientists. This can make risk
communication hard, if people are defining what they mean by “risk” differently. They will
“talk past each other.”
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---------- Slide 15 -----wnn--

These illustrate what we know about US audiences — the things that they care about in
situations involving potential public health risks.

. Health/Safety concerns

What does it mean to me or my family?
Am | safe?

What level is safe?

Will it affect me in the future?
Vulnerable sub-populations
Environmental concerns

Economic concerns

Recreation concerns

Cultural concerns (Native Americans, Hispanic)
Odor and visual concerns

Fairness in decision making

Who experiences impacts

Need for the project

Ability to control risks

Stigma
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Both research and experience in the US (and Europe) show the range of issues that people
care about when it comes to discussions about risk. This means that successful “risk
communication” may need to address all of these different issues. This makes
communication activities very challenging.
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---------- Slide 16 ------=----

One thing people seem to care about is the information that decisions are based on and their
access to and understanding of that information. They want to see that decisions are clearly
justified with good evidence.
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| dan't want to be infermed about food problems

Mo, only when there is completé

Yas, but only when there is less

Yes, immediately a problem arises

Figure 4. Preference for being informed about foed problems under conditions of uncertainty
{percentage of sample).

They also want to know about uncertainties. Often it is assumed by government agencies and
scientists (in the US) that people do not want to know about uncertainties or they cannot
understand them. But the research shows that people do want to know about uncertainties in
information and they can make decisions when there is uncertainty. This figure shows some
data from a study in England, where people wanted to know about uncertainties of risks from
contamination of food.
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Another study by Chess and Johnson (2002) showed that when there is much uncertainty
people wanted some sort of control over the risks. In this study (experiment) they found that
people wanted to be able to report problems from a chemical plant and have some influence
on how the problems were addressed. Information about the probability of an accident did
not change the way they viewed the risks. Neither did knowledge that there was government
oversight or independent expert audits.
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---------- Slide 19 - 21 ----------

These next 3 slides illustrate risk communication information that was developed for a
community living nearby a closed government facility that helped to produce parts for
nuclear weapons (Fernald, Ohio). There was extensive radiological and chemical
contamination. This information was produced after several years of community meetings
and assessments. People wanted to know how they might be exposed, what the implications
of the exposures were to different kinds of people (next slide), and they also wanted to know
about the risks to each of these groups. They did not just want point estimates (e.g., the
average), but to know about the uncertainties, because the information led to very uncertain
risk estimates. They also wanted to know how the risks compared to those from background
exposures (in the case of radiation). The 3rd slide shows the kind of information given to
people about risk and uncertainty.

A ' g a o ' v & = 2 9 ye o 2 A qvo =
MNUY 3 ﬂWWﬁ@hlll‘L! !,‘]Jum'ia‘ﬁ‘mﬂmaﬁnwE]QﬂlJ@gﬁiHﬂﬁﬁ@ﬁﬁﬂﬂMﬁﬂd °]NIlﬂi‘]JﬂTi‘Wﬁlu?mulW@iﬂfﬂUﬂjNﬂfu%

v i1
oveglndn TssnuwanFudiueysiundesvesiguia 4 ldtladaaawds Aumlesuiad 531eaTe) Tranuums

£

v
9 |

d’l Y Y a dy :: v @ v a =} I a Y Yo a 4?
i1 laneldinamstuilou Mannduduannsad uazasnll aseuaquilluusnunin deyayail Idsumsnaaiu
menasnnmsdszygunazdsziiumshnuimiuiuguruedeaoiilol aseaszeznamatell auluguau

1 v v v W [ 1 I a @ y @ 1 [
Aoams3 a1 wanwll Temadudanuduaseldedalsing annuiiullidvewlsinaduasien 1850 uanareiu

' ' ' o ~ a o o 9 o = ' ' 2y

o619 5 lunquilsznnsaien (@i 2) Bnnawinindeesng szauanudesuelszmnsuaazngquinaliinie

W Yy ~ v A A & ' ' A 1y ) A
wan i Tddesmsifissaanlszinadedmme 1 a galaganils (gu Aunde) uadesmsimanudisunu(es

1 b4 ' 9 v '
Joya)dre mizdoyademamz(laodsimnnannuaaianaewiv i ligmsdszanumanudesiiinaa i
v Ed ' 1

urueulaguniase wanwidsesnioni anudeniniamntieeiiesla enSeuisutuanudesninnms duia
o 2 4 1 1A = v o v a = o v 4 o = v S
suaedaoguaay (lunstivesasiuiuanniad) amin 3 udaadiednvoddoyaneInuaudes nieumam

4 4 A a & 2y '
ANNANAANDU(VDINNULTE)NDIAUNAVYU cm'lﬂmmuamm;wu

16/30



Expasure 10
W PR
s T maSed

FhigsAE pateiay

17/30



Nino scenarios describe representative people and their
lilestyles to estimate kkely ranges in their radiation doses
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This is very difficult information to present to people and have them understand. It worked

in this case because the government agencies worked collaboratively with the community for
many years. They had a special community advisory group that met almost every month over
this time. They tested the materials and information many times too.
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---------- Slide 22 ---cmenn--

A special and important challenge has to do with the way that risks are compared.
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This slide illustrates a kind of comparison that was once very common in the US.
Comparisons like this still happen, but not so often anymore. The experience is that people
do not relate to comparisons between risks that are taken voluntarily (like smoking) and risks
they face because of someone else’s actions (like operation of a factory). In the worst cases,
comparisons like this have severely eroded trust and increased anger (outrage).
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The research on the use of risk comparisons is mixed. In some cases they have been helpful
to increase understandings. In other cases they have made people more confused. They have
helped to increase trust, but also to increase anger, in different situations or with different
audiences.
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One problem is that simple comparisons do not tell the full story about a risk, and people are
often aware of that (or become aware of it). For example, if risks of fatalities from driving a
car or flying in airplanes (in the US) are compared it depends on the “denominator” that is
used. If the comparison is made about the number of fatalities per miles driven, then cars are
more dangerous. But, if the comparison is normalized for the number of journeys then flying
in an airplane is more dangerous.
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This kind of difference is in other situations too — for example, deaths from coal mining with
respect to the number of hours worked or by the volume of coal removed (in the US). Since
there has been increasing automation in this industry, the fatality rate has decreased with the
volume mined, but it has not decreased with respect to the number of employee hours.
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---------- Slide 24 ----------

Another kind of comparison that is often used is to show people how emissions or exposures
or doses compare to regulatory standards. This is, of course, important information. It is
very important for policy makers. However, it is not always a good way to communicate
about risks and address people’s concerns. In a study in the US by Chess and Johnson (2002)
they found that residents of New Jersey were not reassured when pollution levels were shown
to be below regulatory standards. They were still concerned about the risks. There can be
many reasons why this occurs, some of which were discussed earlier.
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None of this information about risk comparisons is meant to suggest that they should not be
used!
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Comparisons with standards, with risks in other places or faced by other groups, and with
other kinds of risks can all be useful.
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But, based on research and experience, they should be used cautiously. The effects of using
comparisons in different populations should be tested first! Pre-test!!!!
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Health indicators can also be used for risk communication purposes. This slide provides the
attributes of good indicators, as suggested by the US Centers for Disease Control and
Prevention.

. Measurable

o] Trackable over time

o] Based on demonstrated links between environment and health

Useful and understood by diverse populations

Informative to the public and to responsible agencies

Tied to public health objectives

Action-oriented

Incorporated in clear-case definitions
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See www.cdc.gov/nceh/indicators/ for more information about this effort in the US.
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---------- Slide 26 ------=----

But, of course, using indicators for health/risk communication is also challenging.
Government agencies must choose indicators that are scientifically relevant AND socially
relevant. Oftentimes indicators are chosen because they are easy to measure. But then they
are not relevant to either policy makers or individuals who want to understand and change
their risks.
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Has the oil spill response protected sensitive species?

. The number of individuals found dead or injured

The number of recovered and rehabilitated individuals

The number of impacted individuals that were capable of reproducing
The degree to which their habitat has been oiled

Whether or not the next breeding season is successful
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This is an example from a research project on ecological indicators for the success of marine
oil spill response. | use it here only to illustrate that there are usually many many different
possible indicators that can be used to assess a particular situation. Which are the “right”
ones?
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---------- Slide 28 - 30 ----------

These are examples of indicators used by US government agencies to assess the success of an
oil spill response.

. The amount of money spent
(o] May not have a direct relationship with the quality of a response in a particular
situation
. The amount of oil removed from beaches
o] Very difficult to quantify because it is mixed with sand and rocks and material
used to absorb oil
o Amount of protective equipment deployed
o] Equipment (i.e. boom) may not always effective when currents or winds are

strong and weather conditions can shift and cause them to fail
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The problem is that they are not really good measures about the things that people care about,
such as long-term ecological impacts, long-term public health impacts, etc. Instead, they are
things that the agencies are able to measure easily and that can be used to justify budget
requests.
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The experience in the US has been mixed with risk communication. There are very
successful cases, and there are very bad examples. Many are in-between — it might depend
on who you ask.
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Because of the increasing awareness of the challenges and the many bad experiences, there
has been a shift toward more collaborative approaches that are focused on solving problems
together. This means that all the different interested and affected parties must be involved.
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This kind of approach has been described in a report by the National Research Council. In
1996 a committee of experts was asked to write a report on the best approach to risk
characterization. Instead of focusing narrowly on this as a technical issue, they thought about
risk characterization as a collaborative process that involves both analysis (science) and
discussion of values, judgments, etc. That is because some issues in risk characterization are
not scientific questions — for example, what risks should be focused on, which “denominator”
should be used (deaths per year, deaths per event), and what is “acceptable” risk. Science can
inform discussions about these issues, but not make them.
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In fact, in a review of past experience, this committee found that having an open, inclusive
process led to better decisions about risks.
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Understanding
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and Evaluabon

|IRGC risk governance framework

This approach has been widely adopted in the US and Europe. This is a figure from a report
by the International Risk Governance Council (IGRC). For more information, see
www.irgc.org/Definitions-of-risk-governance-and.html
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It shows how risk communication should be part of every aspect of risk assessment and risk
management activities.
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And this is a figure from the Presidential/Congressional Commission on Risk Assessment
and Risk Management in the US. Stakeholder involvement (risk communication) is
important at all stages.
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So, where can we go from here.
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| have tried to show that risk communication can be about many issues related to risk and
involves many individuals and groups. | have also tried to show that there are many
challenges, and how improper assumptions about people can cause problems — creating more
conflict, and perhaps even increasing risks!
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This does not mean that good risk communication is impossible. It means that good risk
communication requires careful planning. Some people have proposed very simple rules.
But they are simple because they are very general. They are not sensitive to the specifics of a
situation or to specific audiences that need information.
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To avoid making mistaken assumptions, use these 10 questions to guide your planning.
Why are we communicating?
Who are we communicating with?
What do they want to know?
What do we want to say?

How will we communicate?

How will we listen?

How will we respond?

Who will carry out plans?

What problems planned for?

0. Have we succeeded?
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In the US we find that industry and government often skip the first 4 or 5 questions! They
make assumptions about the answers to these earlier questions. They may also assume that
there is agreement about the answers — like about the purpose of a communication effort.

v 1
1uﬁw§§aLuiﬂ1 WINLITINUN ‘U'ﬂﬂﬂ%\? ﬂquﬁiﬂmmﬁgma ﬁﬂﬂﬁziﬂﬂ‘ﬁ’m 4-5 ﬁ'lﬂ“JL!.iﬂ Iﬂﬂﬁwaﬂmﬁuuygm
o ) 2 o Y A 2 & Y o o LA o oA d Y o oo g
AINDUNULOT WINLVIDIINNNNIBINWYIT AUD U] NIV UAWINUAINDUUBDIUUT LFUIRIINUN mumﬂﬂ‘umqﬂizﬁm

"’llfNﬂ’J'lllWEﬂﬂ'liﬂuﬂﬁﬁﬂﬁﬁ"llﬂ\il"lﬂ

28/30



An accompanying presentation provides much more information about these 10 questions,
including a review of some research that is relevant to the questions and suggestions for how
to go about answering them.
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---------- Slide 37 ----------
Information to answer these questions comes from different sources:
. The science of risk communication
. Your own investigation into the specifics of the situation you are facing
o And your personal (or agency) experience
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Again, these are discussed in the accompanying presentation.
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---------- Slide 38 ------nn--

Additional resources:

US National Research Council

o] Improving Risk Communication (1989)

o] Understanding Risk: Informing Decisions in a Democratic Society (1996)

o] Public Participation in Environmental Assessment and Decision Making (2008)
o] Reports available (for free) download at www.nap.edu

Risk communication bibliography

o] http://risk.comm.cornell.edu/Bibliography.htm

US Agency for Toxic Substances and Disease Registry — A Primer on Health Risk
Communication

o] www.atsdr.cdc.gov/risk/riskprimer/index.html#preface
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o] m3wannmsdeasanuiies (1989)

o mamanndilanaundes: malddeyaiienmsdaduloludsauszniylag (1996)
o} msfidasmvesszansu lumsUsaifuduwaden nazmsdaduls (2008)

o Teaudug awsan Tiaaldon www.nap.edu Taelifis 1951
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o] http://risk.comm.cornell.edu/Bibliography.htm
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o] www.atsdr.cdc.gov/risk/riskprimer/index.html#preface
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