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Communlcatmg Effectlvely about RlSk Magnltudes

Bottom Lme Conclusions

l

and Recommendatlons for Practltloners

by Peter M. Sandman and Neil D. Wemstem
1994

This IS a brief summary of key conclusions and recommendatlons from three

sequenﬂal pieces of research For a longer summary of the Phase Three research |
see the Executlve Summary of Neil D. Weinstein, Peter M. Sandman and William K.
‘ Hallman Commun/catlons to Reduce Risk Underest/mat/on and Overestlmat/on _
(January 1994). For a longer summary of the Phase Two rese<:arch see the Execu— :
tive Summary of Neil D ‘Weinstein, Peter M. Sandman and Paul Mlller Commun/cat-
ing Effectively about Risk Magn/tudes Phase Two (September 1991) For a Ionger

summary of the Phase One research, see the Executive Summary of Nell D. Wein-
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stein, Peter M. Sandman, and Nancy E. Roberts Communlcat/ng Effectlve/y about .
Risk Magnltudes (September 1989).

All three reports are available from the Risk Commumcatlon Pro;ect Office of S
Polrcy, Planning and Evaluatlon u.s. Enwronmental Protection’ Agency, or from the

Center for Environmental Communlcatlon Rutgers Unrversrty

- Probably the most 1mportant thlng to say about the conclusmns and recom-
. mendations that wnll follow is that they are prellmlnary The effects we have found
‘are often smaII taking a careful study with a big sample to flnd‘ They are based on
people S reactlons to hypothetlcal exposure data; we do- not know if people respond

'everal drfferent nsks

similarly to real exposure data. They are based on studies of s
(radon, asbestos, etc.), but jUS’[ a smgle health outcome lung cancer And they are
based on Just one or two studies; experlenced social scientists know not to rely too
B} heavrly on a finding until lt has turned up in several dlfferent StUldleS using several -
different methodologies. In addition, partlcmants in this research were much better
educated than the general populatlon Flnally, the research de‘ 3ign we employed
confronted people with personal pho:ces about an mdmdually remedlable pollutant in
their homes; a public risk controversy requiring Iargef-scale mitigtation, by government
‘agencies might have generated‘very different responses

Of course, practltloners can rarely afford to wait for defmltlve research results |
Since you have a jOb to do, a risk to describe, you are better otf followmg the advice
below than ignoring it. But see it as tentatlve._ " | f : o

It is worth emphasizing that this research effort focused on ways of explaining ‘~
risk magnitudes more effectively — that is, ways to help people ‘understand the size of
their risk. A more controversial class of risk communlcatlon strategles attempt to |
influence risk responses by manipulating emotrons ‘or behavior |:ather than through ‘

I

|mproved understandlng (examples include dramatic fear appeals socral pressure,
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reWards for COmpliance, etc.). These non-cognitive alpproa’chesfs‘ can be very effective

— but many scientists object to them.

Seven Factors that Affect Risk Response

1. Data about the Actual Risk. With everythmg else held constant subjects

V|ewed the risk as more serious when the data they were glven told them the
actual probabrhty of experlencmg harmful effects was. greater (Henceforth in ,
this summary we will use the phrases "actual rlsk" and "'lactual probablllty of .
experiencing harmful effects mterchangeably)

In the Phase Two research, a ten-tlmes-hlgher rrsk from geologlcal
radon affected risk perceptlons but not mitigation mtentrons ‘a 24-times- hrgher R
risk from radon affected both. (The data provided rncluded risk probabllrty -
'mformatlon plus compansons to smokmg ) In the Phase Three research, .
people facrng a 40-in-1,000 radon risk expressed higher Ithreat perceptions and
'actron intentions than people facmg a 1 -in- 100 000 risk. rln a more demandmg
test, people facing a 40 -in-1,000 risk strll expressed Iower threat perceptlons
and. action intentions than those facing a 400- ln 1,000 ris; k

This IS an encouraglng bottom line conclusion: Telhng people the size of )
-the risk they face does help encourage an appropriate. response But large ‘ ",
ldrfferences in actual rrsk ylelded modest differences in percerved rlsk and |
action intentions. Moreover the Phase One research showed that the effect of |
data about the rrsk can easily be swamped by other factors such as an action
standard or a risk Iadder._ And thel Ph‘ase-Thre‘e researCh showed that the rrsk

prob‘ability effect also tends to disappear when the actua risk | |s low and

”outrage is high: Responses to nuclear power plant waste used in the con- ,
structron of home basements were no weaker the nsk was 1- in- 1 000 OOO than
when it was 1-in- 100 000.
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An Action Standard The Phase One research fOL[lnd that formats that

'rncluded an act|on standard were superlor to formats W|thout an actron stan—

- dard in helprng people respond in proportion to the actual rrsk from radon or

~ asbestos. That.is, the relatlonshlp between actual rrsk aind percelved risk, and
between actual risk and mrtlgatlon lntentlons was’ strongeer with an actron
- standard than without. The effect of providing an actron standard in fact was
7 stronger than the effect of providing risk probabllrty data. l -
People seemed to use the standard as an "anchor" to help them
Jinterpret the|r own levels. The standard was espeC|aIIy powerful in helplng
' people drstmgursh Ievels above the standard from those tbelow the standard -
v'so powerful that it sometrmes created an artificial dlscontrnurty in risk | percep-
trons at the standard it also helped people distinguish Ievels jUSt below the -
standard from those far below the standard. On the other hand an action
, standard did not help people make the dlstrnctlon between levels just above .
the standard and those far above the standard Three rcmges seemed to be |
psychologlcally meanlngful when a standard was provrded "okay" (way below
~ the standard) "possrble trouble" (just below) and "deep tl ouble" (anywhere
above the standard). - . ‘
Pract|t|oners should always provide a standard thn one exrsts Even |

though the standard may tend to drstort people ] understandmg of the risk -
| (way below versus just below versus. above) this trlchotomy is still closer to
. ‘the actual risk than peoples responses would be wrthout\the ard of the stan-

| dard. It may help to qualify the standard, where approprrate with warnlngs
that risks. just below the standard are nearly as risky as those just above, and :
that nsks far above the standard are much more risky than those jUSt above.

[
(An action standard W|thout additional rrsk information is useful when an

apathetic response is antrcrpated and the goal is to provcl)ke more rrsk aver-

sion. See Numbeerour below.) - . -
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' Advrce People sard they felt less uncertainty and had a better under-.
standmg of their l'lSk when advrce was provrded More lmportantly, although
. people in the Phase One study often said they would choose to mltlgate at -
| levels below the standard those receiving actlon advice showed this tendency |
least. That is, adding advice to the standard made people less Iikely to "over-
" react" vis-a-vis the standard more llkely to accept the recommendatlon not to
: take actlon at low levels Advice was not S|m|larly useful at high levels rt did
not increase the probablllty that those above the recomrr‘rended actlon level
: would plan to act (most’ already said they planned to act‘
~ Providing explrcxt advice is thus especially useful fsor panrc preventron to
deter overreaction at low nsk levels. lts value for i lncreaslng remedial action at
high levels (beyond-what would be expected with a s'tangilard alone) was not
demonstrated. S _ l -

A risk ladder. People felt more at nsk when presented srmply w1th a
3uggested ‘action level" at Wthh mltlgatron is recommended than when
presented with such a standard located mldway up a nsl«i "ladder "In the .
Phase One research the ladder included mortality data and risk compansons _

_ in Phase Two it did not. In both studles the context that the ladder provrded —
- and the implication that levels higher than one’s own arel not rare — appeared
to reassure subjects and reduce their perceptlon of risk. »ln Phase Two, the
presence or absence of a risk ladder, even without any chdltronal lnformatlon,. '
had' an effect on perceived risk equal fo a several-fold di'[rlerence in actual risk.

Like a standard, in other words, a risk ladder acts laé a sort of "anchor."‘

.-Assuming the ladder goes hlgher than the individual’s rlsk level the ladder :
communlcates that things could be worse. If the communlcator s goal is

maximum risk aversron — that rs if the hazard rs serious and the audrence is
inclined toward apathy —a standard without addltlonal lnformatlon lS ldeal its

- L
very ambiguity generates the desired nsk-averse responsre_.‘ lf pamc is a )
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7 problem and the goal is to provide reassurlng context on the other hand, a nsk
‘_ladderlsworthaddrng T

" Location on the Risk Ladder. By modlfymg the l'lSk ladder the Phase

"Two research was able to locate the same hypothetlcal hazard exposure wrth
the same risk lnformatlon either one- -quarter of the way up the ladder or three-
guarter_s of the way up the ladder. The difference in locattlon\3|gmt" cantly
’affected perceived risk in two experiments, and n‘litigatiorjr intentions in'one.
This locational effect was roughly equivalent in size to thljs effect of a 10x. -
difference in actual risk. " ! o | ‘ |
~ In Phase Three, a risk chart was created that comblned the effects of

the ladder (W|th Iocatlon one-quarter or three-quarters of the way up, as
appropriate) wuth a recommended action standard and ris ,k comparlsons
Compared to the no-chart conditions, the chart mcreased percelved threat .
when the actual risk was hrgh and decreased perceived threat when the actual

'rlsk was low. The effect of the chart on l'lSk perceptlon was as great as or -

_greater than the effect of a 10x difference in actual rlsk lThe effect of the
chart on action intentions was smaller; it was still srgmfrcant when the actual

risk was low, but not quite significant for the high-risk scenarros

Risk mformatlon developed to guide laypeople is often arrayed on a nsk i
ladder, and the structure of the ladder may be determrned more or less )
arbrtrarlly How low should the ladder begln’? How high should lt rise? Should*
the scale be llnear or logaruthmlc’7 The answers to these questlons are not
obvrous What- is clear from the data is that people S nskl perceptlons can be :
substantrally altered — whether lntentronally or lnadvertently by constructlng
the ladder so that their risk appears low or high on the page .

For helprng people distinguish between high and Iow levels of a partlcu—
lar rlsk, X, the most effectwe ladder would_ be truncated alt both ends, so that o

high levels of X appeared at the top of the ladder and loviv levels of X at the
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bottom. For helping people see that risk- X is actually les s senous than risk Y '
on the other hand the |deal ladder would be extended upward SO that all ‘
levels of X clustered near the bottom of the ladder ‘with Y near the top, The
best ladder to help people see that Xis actually more senous than Z would be :
extended downward, clusterlng all the levels of X near the top, with Z near the
bottom A "umversal ladder" lncorporatmg all three risks lwould extend both -
upward and downward,. and would cluster all the levels of X near the middle,
wnth Y near the top and Z near the bottom. These three extended ladders
would all be tmprovements on the original truncated Iadder in encouragmg an
approprlate response to between hazard rlsk differences’ (X versus Y versus Z)
— but they would all be worse than the original in encour.aglng people to
dlscrrmlnate wrthm hazard nsk dlfferences (hrgh versus: Iow levels of X). Thus |
it may be mpossnble to construct a risk ladder that makes optrmal use of the |
locational. effect for all risk levels mcluded on the ladder

Comparisons to Normal Bacquound The most surprlsrng flndlng of the‘

Phase Three research was the powerful rmpact of compansons to normal
background levels on threat perceptions and action inten lions Despite havmg‘
no information at all about the |lkellh00d of harmful oonsequences (that 1s
about risk), people responded strongly to the lnformatlon‘th"lt thelr radiation

exposure was either 20x_ higher than normal background} radlatlon or 200x
lower than normal background. In fact, the comparison to normalbackground

did a better jobthan risk info_rmation itself in helping»people respond in propor-
tion tobthe actual risk. The effect of the comparison to normal was equal toor
'greater than the effect of a 10-fold dlfference in actual nsk.
Comparlsons to normal were espeC|alIy powerful M(hen risk was small

and the outrage substantial — precisely the—S|tuat|on when risk lnformatlon ltself

was least powerful. Even more impressively, comparisors to normal seemed

to affect the outrage itself. Subjects in the high-outrage ‘nuclear waste" L



condrtrons were understandably angry Therr anger was reduced far more by

- the knowledge that the situation posed a rrsk 200>< less than normal back-

ground than by the knowledge that the risk posed was a mere 1-in- 100,000 or
even a mere 1-in-1,000,000. o o '
In effect, people. may view the normal background exposure as the

maximum safe ’exposure regardless of the level of risk it presents This

exposure can then serve as an “anchor” for their risk Judgments wrth hrgher
) levels seen as unsafe r "unacceptable” and lower Ievells as "safe" or
acceptable " The ‘potency of the comparison to normal lJackground and lts

symmetry (that i is, its effectiveness in both low-outrage h‘rgh rlsk srtuatlons and
high-outrage, low-risk situations) suggest that rt may be cl v"lluable prece of
mformatlon to include in a risk communrcatron o

. Three qualrfrers are needed on this advrce howevr=r Frrst |nformat|on
~on normal background levels rs often not avarlable Second the research ‘
focused on. srtuatrons where background was a small frac tron or a srzeable
multiple of the risk under drscussron it rsnt clear how people mrght respond to
a non- natural risk about equal to natural background Frnally, it js important to
note. that comparisons to normal background can be mrsleadlng For some
hazards normal background levels are sufficient to constltute a meanrngful
health risk, and even a small lncrement would be unwrselrf it were preventable.
For. other hazards the rrsk due to normal background exposure is neglrgrble
and an exposure many trmes background would still be neglrgrble

Outrage. In the Phase Three research, outrage substantrally affected
threat perceptlons and action mtentrons That is, subject' rn the hrgh -outrage,
low-risk srtuatron reported much hrgher percelved threat cmd hrgher actlon

l

rntentlons than subjects in the Iow-outrage low-risk srtuat‘ron although the

actual risk was rdentrcal
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When subjects received only risk numbers the outrage effect was Just
as Iarge as the 4,000- fold (') dlfference in' risk between the high- I’lSk and low-
risk condrtions In other words, people had about the same threat perceptrons

and action intentions whether they faced a Iow-outrage h‘ome radlatlon rlsk of
_ 740 -in- 1 OOO (from geologlcal radon) or a hlgh outrage home radlatlon risk of 1-
in-100,000 (from nuclear waste) .

- When communlcatlon was |mproved by comparlso‘ns to normal back--
fground levels or by the I'lSk chart, however the outrage <=ffect though stlll
'substantlal was smalter than the 4, OOO-foId drfference in! rlsk ‘We are encour-
| aged by this apparent ablllty of some kinds of risk mformatlon to reduce threat
perceptlons and action intentions even in the presence of hlgh outrage Many '
_practitioners have suggested that when people are outraged explanatlons of
the rlsk data are unllkely to prove fru:tful In the Phase 'I hree research
outrage certarnly increased threat perceptions and action] lntentions — but
outrage did not diminish the ‘ability of comparlsons to bacikground and rlsk

charts to reduce threat perceptions and action lntentlon_s.g

Five Factors that May Not Significantly Affect Rislk’Response

Risk COmbarisons In the Phase One research, the addrtlon of risk

comparisons to. cngarette smoklng had two effects: it made people feel the
brochure was’ more helpful and they understood their nsk better and on some ‘
measures it made them less nsk-averse (for example the comparlsons ralsed
the highest level people would find acceptable) However the compansons
'had no effect on people’s ability to dlstlngursh hlgh risks 1‘rom low rlsks no
‘effect on the accuracy of iliness probability- estrmates or on the relatlonshrp -
between actual risk and percelved risk or mltlgatlon rntentlons In other words,

J

pt rmproved by the

“in most respects the lmpact of risk probablllty data was n

|nctu3|on of comparlsons to smoking risks.
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RlSk comparisons may of course prove more helpful in ways not exam-
ined in this research — dlfferent comparisons, drfferent srtuatlons — but the
research s0 far provndes little gurdance on how to deploy rrsk comparlsons | .

‘usefully.

- Graphical Presentatlon A bar graph showing nsklprobabrlltles at :

dlfferent exposure levels functioned in the Phase One re search exactly’ like risk
comparlsons It rmproved people s ratmgs'of the helpfulness of the broch'ure -
and their certalnty about their risk, and made them somewhat less nsk-averse :
However there were no S|gmfrcant dlfferences between c;raphlcal and strictly
quantrtatlve presentatrons of risk data in the extent to whrch people dlstm- |
gurshed hlgh levels from low levels or radon from asbestuos Graphrcal dlS—
plays, in other words, drd not strengthen the relatlonshrp lbetween the actual
risk and people S responses to that risk.

[ In Phase Three, a matrix of dots (to represent theldenomrnator of a nsk
prObablllty fraction) and. a matrrx of dots and X’s (to repre=sent the denominator
and numerator, respectlvely) were tested for two hypothetlcal health risk . |
.decrsron problems Nelther form of graphlcal presentatron had any effect on’
people’s responses.

It is of course possible that different graphical devices would show a
greater impact' on risk response

' Magnitude of Test Numbers.. The Phase Two research tested the

hypotheS|s that people respond to risk data in terms of tl*‘e magmtude of the
.test numbers themselves qurte apart from the risk repre= ented by those
numbers. By expressrng asbestos risk alternatrvely in frbers per llter and in-
fibers per cubic foot a 30-fold difference in numerlcal magnltude was achieved

without any dlfference in risk (as presented in terms of pr'obabrlltles plus

smokmg comparrsons) No significant effects of the magnitude manipulatlon

were found.
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This somewhat surprising ﬂnding is reassuring. 'Concentrationlevels for
, radon-in water, for example, .are typically much greater than fo'r'ra'don in airl _
Talthdugh the waterborne risk is usually IoWer It is encourraglng that homeown-
. ers are apparently able to. disregard the misleading test rnagmtude cue at \
' _least when mortallty information and smoking comparlsons are also provrded

'

Slmultaneous Presentatlon An addltronal factor tested in the Phase

Two research was the pOSSIbIlIty that the 3|multaneous plresentatlon of asbes- |
tos and radon risks on the same ladder might help subjel,ts understand that
the asbestos nsk was Iess serious than the radon risk. ThlS hypothe3|s was |
‘rejected There were no srgnlflcant dlfferences between the jomt and separate
presentations for elther radon or-asbestos. . ' “

| Of course it is possible that a dlfferent use of srmultaneous presenta-
tlons mlght help owners take note of l'lSk dlfferences - for example presenta- :
. tions that included the dlfferent action levels for the fwo hazards or presenta-
tlons that dlrected readers attention to the differences more forcefully or
mteractrvely | ' '

lnformatron Overload One of the formats tested nlt Phase One present-

ed more information than any other (risk probab|l|ty data nsk compansons an
{'actlon standard, advrce verbal labels a risk ladder). Yetl it scored as well as ‘”
or better than the other formats on almost all measures c»f communlcatlon |
suocess mcludlng people s certainty about the risk and thelr evaluatlons of the
amount of mformatlon prowded and the helpfulness of the broohure |
' "Information overload" may. be an issue for stlll more complex presenta-
tlons of risk lnformatlon or for audrences that are less lnterested or less
educated. But no evidence of overload has been found for the formats tested
so far. For most uses, in fact, this’ "maximum mformatlon’" condltron is proba-

l

bly optrmal The likely exceptrons would be cases wherelno actlon standard

i
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exrsts or where apathy is a major problem and the communrcator wishes to

encourage maximum risk aversron

The Bottom Line
lng'eneral: Don’t worry about information overload in wriften materials, SO long
~as each piece of intorrnation is relatively simple and clearly pre‘Lented Always
include an actlon standard if one exists. Except where maX|mum risk aversion is ,
your goal always mclude risk probablllty data (if they are ava|la ble) an approprlately
- constructed risk ladder, and advice for different levels Unless it is mrsleadlng, (
always mclude a comparlson to normal background if the lnformatron is avallable
. If you are worrled about apathy and want to encourage rnayrmum risk aver- |
sion: Give people a standard and no other risk information. ‘
If you are worried about panic and want to encourage mlnrmum rlsk aversion:

| Give people advice for different levels, specrfyrng at what level  you recommend
action and at what levels you recommend domg nothing. Include a- rlsk ladder that
extends to lévels higher than those your audlence will experlence -If the srtuatron
seems likely to generate outrage.out of proportlon to the risk, lnclude a comparrson to
background if at all possrble.

~If you are trylng to help people. distinguish high from low!levels of a single

|
| hazard Construct a nsk ladder with the high levels at the top a; d the low levels at
the bottom | , | , _ _

" If you are trying to help people dlstlngwsh between hazarrds or understand that.
all levels of a particular hazard are relatively high or low in rlsk’ Construct a ladder '
that is extended upward or downward SO that the hazard you want to deprct as low -
has all its levels near the bottom of the ladder and the hazard lyou want to deplct as

hlgh has all its levels near the top



