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Introduction and Summary of Conclusions

What will science reveal about the risks and benefits of nanotechnology? What conclu-
sions will members of the public form? The study of cultural cognition—the tendency of indi-
viduals to interpret information about risk in a manner congenial to their self-defining values—
suggests it would be a mistake to assume the answers to these questions will the same. Indeed,
previous experimental studies, conducted by the Cultural Cognition Project (CCP) in conjunction
with Project on Emerging Nanotechnologies (PEN), have identified various dynamics that impel
persons of opposing values to polarize when exposed to balanced and accurate information on
nanotechnology risks.

The most recent study in this series investigated of the power of information framing to
accentuate or mitigate such cultural polarization. Major findings include:

1. Framing matters. The beliefs individuals form when exposed to balanced information
on the risks and benefits of nanotechnology are significantly affected by the salience of different
nanotechnology applications, including its use in the manufacturing of consumer goods, its use
in facilitating environmental protection, and its use to enhance national security.

2. Risk-mitigation framing can backfire. Paradoxically, framings of nanotechnology
that emphasize its potential to mitigate especially alarming risks unrelated to nanotechnology—
such as arsenic in ground water or biological weapon attacks—can enhance the perception that
nanotechnology itself is risky. The aroused anxiety that such framings produce apparently spills
over to nanotechnology and crowds out the message that nanotechnology can make society safer.

3. Framing effects are culture specific. The impact particular framings have on
nanotechnology risk perceptions depends on individuals’ cultural identities. If a particular
nanotechnology application threatens a group’s cultural values, its members will form a higher
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estimation of the risks and a lower estimation of the benefits of nanotechnology generally than if
the application affirms that group’s values.

4. Framing can aggravate cultural polarization. If one and the same application threat-
ens one group’s values and affirm another’s, making that application salient will accentuate cul-
turally polarized interpretations of balanced information. For example, commercial production of
consumer goods has positive connotations for persons who revere competitive market behavior
and negative ones for those who resent such behavior. As a result, the latter will see nanotech-
nology as more risky, the latter as less risky, when they are made conscious of the use of
nanotechnology to produce consumer goods. Making salient the government’s use of nanotech-
nology to regulate commerce and industry has exactly the opposite effect on these groups.

5. “Green to gold” is not a silver bullet. In theory, it should be possible to construct an
information frame that affirms diverse cultural values simultaneously, thereby mitigating cultural
polarization and promoting open-minded deliberation. We considered whether emphasizing the
use of nanotechnology to create market opportunities for firms that produce devices to clean the
environment would have this effect. It did not.

The Cultural Cognition of Nanotechnology Risks

“Cultural cognition” refers to the tendency of persons to conform their factual beliefs
about the risks and benefits of a putatively dangerous activity to their cultural appraisals of these
activities (DiMaggio 1997; Kahan, Slovic, Braman & Gastil 2006). Simply stated, it is much eas-
ier, from a psychological point of view, to believe that behavior one finds noble is also socially
beneficial, and behavior one finds debased is dangerous, than vice versa (Douglas 1966; Gutti-
erez & Giner-Sorrola 2007). Public opinion researchers have identified competing cultural values
as the source of disagreement about numerous contested risks—from nuclear power (Peters &
Slovic 1996; Jenkins-Smith 2001) to global warming (Leiserowitz 2005) to gun possession (Ka-
han, Slovic, Braman, Gastil & Mertz 2007).

The impact of cultural outlooks on risk perceptions tends to interact with other individual
characteristics such as race and gender. White males have been shown to be less concerned with
technological and environmental risks than are women and minorities (Flynn, Slovic & Mertz
1994). Research has found that this so-called “white male effect” is driven by a relatively dis-
crete subset of white men who hold distinctively hierarchical and individualistic worldviews
(Finucane, Slovic, Mertz, Flynn & Satterfield 2000), outlooks associated in general with skepti-
cism toward environmental risks (Dake 1991). People who hold more egalitarian and communi-
tarian values tend to be uniformly sensitive toward environmental risks irrespective of race and
gender (Kahan, Slovic, Braman, Gastil & Mertz 2007).

Although by no means the only psychological dynamic that is likely to shape nanotech-
nology risk perceptions, cultural cognition could prove an especially consequential one. Know-
ing little about this novel science, individuals are likely to rely on cultural predispositions toward
environmental risks to make sense of what they are learning. Groups with risk-sensitive disposi-
tions and those with risk-skeptical dispositions are thus naturally poised to form opposing views.
The gulf between them, moreover, could well grow as individuals confer with culturally like-
minded peers, who as a result of the same predispositions are likely to hold opinions that are
relatively uniform—and uniformly opposed to those held by persons of competing cultural out-



Nanotechnology Risk Perceptions: Culture and Message Framings Page 3

looks. that are predominantly in line with those same predispositions. If these self-reinforcing
dynamics take hold, nanotechnology, like nuclear power and genetically modified foods, could
become a focal point for intense, culturally rooted political conflict. Such conflict would be a
barrier to considered public deliberation, not to mention a potential threat to the development of
nanotechnology.

Two previous experimental studies conducted by the Cultural Cognition Project, in col-
laboration with the Project on Emerging Nanotechnologies, lend credence to this scenario. The
first found that individuals who are relatively unfamiliar with nanotechnology nevertheless form
rapid, affective assessments of its risks and benefits and, when exposed to balanced information
about it, tend to polarize along cultural lines (Kahan, Slovic, Braman, Gastil, & Cohen 2007).
The second found that the reaction of individuals to information about nanotechnology is highly
conditional on the relationship between individuals’ cultural outlooks and the perceived outlooks
of the information source. Accordingly, when individuals observe a policy expert whose values
they share advancing the position they are culturally predisposed to accept, and another policy
expert whose values they find alien advancing the position they are culturally predisposed to re-
ject, cultural polarization on nanotechnology risks grows even larger (Kahan, Slovic, Braman,
Gastil, Cohen & Kysar 2008).

At the same time the CCP/PEN studies suggested the threat that cultural cognition could
pose to enlightened deliberation, they also suggested how an understanding of the mechanisms of
cultural cognition might be used to counteract that very threat. The relationship between culture
and credibility, for example, implies that individuals can be made more receptive to evidence
they might be predisposed to reject when it is supplied to them by an expert whose values they
share. Indeed, in a “pluralistic information environment”—one in which individuals can perceive
no pattern between positions on nanotechnology risks and the perceived values of information
sources—cultural polarization is significantly reduced (Kahan, Slovic, Braman, Gastil, Cohen &
Kysar 2008). Those interested in promoting open-minded public discussion of the best evidence
that science reveals, then, should commit themselves to assuring that members of the public are
furnished with conspicuous examples of experts of diverse cultural outlooks on both sides of any
debated issue.

The previous CCP/PEN studies suggested a profitable course of action for public-opinion
researchers, too. It is that they continue to focus on identifying how the perception of nanotech-
nology risk perceptions are likely to be influenced by the mechanisms of cultural cognition, for
such study is likely to yield realistic insights into how public deliberation might go wrong and
into what might be done to prevent that.

The Current Study

The current study examines a mechanism of exactly that character: information framing.
A “framing effect” occurs when some element of presentation that is logically unrelated to the
content of information nevertheless affects the impact of that information on beliefs or behavior.
We investigated how framings that either threaten or affirm a recipient’s cultural worldview can
influence that individual’s assessment of information on nanotechnology risks and benefits.
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Identity-Threat and -Affirmation

Individuals conform their factual beliefs to their group commitments as a means of psy-
chic self-defense. We all depend critically on our connection to others for material, emotional,
and other forms of support. The prospect of disagreeing with our peers on the risks and benefits
of some activity (owning a gun, say) that our group intensely values (or despises) threatens to
drive a wedge between us and persons’ whose good opinion is essential to our well-being. To
resist that threat, we naturally resist information that challenges beliefs that are dominant within
our cultural groups (Cohen 2003; Kahan, Braman, Gastil, Slovic & Mertz 2007).

This self-defensive resistance to information can be counteracted, however, by identity
affirmation. Boosting a person’s sense self promotes open-mindedness because it creates a buffer
that offsets the threat a person experiences when she contemplates information that challenges
beliefs dominant among her peers (Cohen, Aronson & Steele 2000; Cohen, Bastardi, Sherman,
Hsu, McGoey & Ross 2007).

These dynamics can affect risk perceptions through framing effects. Individuals are more
likely to resist information when it is framed in a way that threatens their cultural commitments,
and more likely to give it considered attention when it is framed in a way that affirms their com-
mitments (Kahan, Slovic, Braman & Gastil 2006).

An example involves the impact of identity-affirming and identity-threatening informa-
tion on perceptions of the risk of global warming. Persons who hold individualistic worldviews
tend to be skeptical about global warming because they perceive (subconsciously) that broad ac-
ceptance of climate change as a serious environmental risk could lead to restrictions on com-
merce and industry, activities that they culturally value. Individualists also tend to have a posi-
tive view toward nuclear power, a form of technology that symbolizes human initiative and mas-
tery over nature and that has the potential to enable commerce and industry into the indefinite
future. In an experiment, individualists who were told nuclear power, a practice that affirms their
worldview, furnishes a potential solution to global warming were significantly more likely to
credit scientific information about the existence, causes, and consequences of climate change
than were individualists who were told that the solution to global warming is more restrictive
anti-pollution regulations, a policy that threatens their worldview. Indeed, because they were
threatened, the individualists who were told that anti-pollution regulations would be necessary
were less likely to believe that global warming is occurring, is caused by humans, and is danger-
ous for the environment than were individualists who had not been exposed to scientific informa-
tion asserting these facts (Cultural Cognition Project 2007).

Study Design and Hypotheses

We conducted a study of the nanotechnology risk-benefit perceptions of a diverse sample
of 1,600 Americans.! The subjects worldviews had been previously measured using scales de-
veloped for the study of the cultural cognition of risk (Kahan, Slovic, Braman, Gastil & Mertz

I Subjects were drawn from an on-line panel recruited by Polimetrix for public opinion research and participated in
the study through Polimetrix’s on-line testing facilities. For more information on the sample and on Polimetrix’s
sampling methods, see the Appendix A.
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2007; Kahan & Braman 2008; Kahan, Hoffman & Braman, in press). Subjects reported their
level of agreement or disagreement with three statements:

NANOBENEFIT. The benefits of nanotechnology are likely to be large.
NANORISK. The risks of nanotechnology are likely to be large.
NANOBALANCE. On the whole, the benefits of nanotechnology will outweigh the risks.

Responses to these items were combined into a single scale, NRISK (a = .62), that measured
subjects’ perception of risks relative to benefits.?

Before their perceptions were elicited, the subjects—85% of whom reported knowing
“little” or “nothing at all” about nanotechnology before the study—were first assigned to read
one of four versions of a fictitious newspaper story that described a report in which scientists
called for more research on the risks and benefits of nanotechnology (Figure 1). Each version
contained a conspicuous, shaded inset, which set forth a brief definition of nanotechnology and
two paragraphs of balanced information on its potential risks and benefits;? this material, pre-
sented without any additional framing, had been shown in the first CCP/PEN study to generate
cultural polarization (Kahan, Slovic, Braman, Gastil, & Cohen 2007).

The four articles differed in their headlines and in their first and last paragraphs, which
were worded to emphasize different applications of nanotechnology. The shaded inset common
to all articles described a general range of potential benefits and risks, and the response measures
solicited perceptions of benefits and risks generally. We nevertheless hypothesized that the dif-
ferent applications made salient by the various articles would be alternately identity-threatening
and —affirming to members of different cultural groups, and thus affect their perception of risks
and benefits across conditions.

The article read by subjects in the “Consumer Condition” highlighted the use of
nanotechnology in commercially produced consumer goods. We hypothesized that this applica-
tion of nanotechnology would be identity-threatening to subjects who hold relatively egalitarian
and communitarian worldviews because these persons tend to associate commerce and industry
with individual selfishness and unjust distributions of wealth. By the same token, we expected
subjects holding hierarchical and individualistic worldviews—particularly white males with such
outlooks—to be identity-affirmed; these types of persons tend to associate commerce and indus-
try with individual freedom and the competence of social elites. Accordingly, we predicted that
in the Consumer Condition, white male hierarchical individualists would see more benefit and
less risk in nanotechnology than others, particularly egalitarian communitarians.

2 NANOBENEFIT and NANOBALANCE were thus reverse coded.

3 The order of the benefit and risk paragraphs were rotated across subjects.
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Figure 1. Framing Materials

The article read by subjects in the “Regulation Condition” emphasized the potential of
nanotechnology to “make government regulation of pollution emissions more effective” by “en-
hanc[ing] the cost-effectiveness of government monitoring of industrial pollution emissions.”
Recognizing that “industrial pollution” is a problem implies that commerce and industry are
harmful and worthy of restriction. Accordingly, we anticipated that highlighting the application
of nanotechnology to promote government anti-pollution regulation would be identity-
threatening to hierarchical individualists, particularly white male ones, and identity-affirming to
egalitarian communitarians. We therefore hypothesized that in the Regulation Condition there
would be a reversal of the pattern of risk-benefit perceptions we expected to see in the Consumer
Condition.

The article read by subjects in the “Green-to-Gold Condition” described how “commer-
cially developed” nanotechnology devices would create “new market opportunities for firms
specializing in cleaning the environment.” By identifying how environmental protection can it-
self be a form of commerce, this application, we surmised, would be simultaneously identity-
affirming for both egalitarian communitarians and white male hierarchical individualists. We
thus expected subjects of both types to form more positive views of the risks and benefits of
nanotechnology than their counterparts in their respective identity-threatening conditions (the
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Consumer Condition for the egalitarian communitarians, the Regulation Condition for white
male hierarchical individualists).

The inspiration for the Green-to-Gold Condition was a new theme in environmentalist
advocacy (Esty & Winston 2007). Itself a self-conscious exercise in framing, the “green to gold”
argument seeks to extend the appeal of environmentalism by effacing its anti-market connota-
tions (Nordhaus & Shellenberger 2007; Kysar 2008). Exponents of “green to gold” explicitly
tout nanotechnology as one of the fonts of commercial enrichment likely to be stimulated by a
mandate to make commerce cleaner and less destructive of nonrenewable resources (Esty &
Winston 2007, p. 17). We decided to test whether this manner of characterizing nanotechnology
would likewise help to free nanotechnology of associations that make egalitarians and communi-
tarians instinctively fear the risk that a new commercial technology poses to the environment.

Finally, subjects in the “National Security Condition” read an article that emphasized the
use of nanotechnology to thwart the use of biological or chemical weapons by terrorists or en-
emy military forces. We expected this condition would drive a wedge between hierarchs and in-
dividualists: the former, we surmised, would be identity-affirmed by the invocation of dangers
that underscore the need to defer to authority, while the latter would be identity-threatened by the
specter of contingencies that have historically have been used to justify governmental abridge-
ments of liberty. We thus hypothesized that this Condition would feature cultural alignments
visibly different from those in the other experimental conditions.

Results
Results of the experiment are reported in Table 1 and Figure 2 and

Figure 3. They revealed significant framing effects both across and within conditions.

Consumer Regulation Green-to-Gold  National Security

n Mean n Mean n Mean n Mean
Overall 404 3.06 377 3.13 406 3.17 413 3.26
Male 182 2.82 183 3.09 190 3.00 184 3.12
Female 222 3.26 194 3.17 216 3.32 229 3.38
White 68 3.03 397 3.15 310 3.12 326 3.22
Nonwhite 336 3.18 70 3.07 96 3.32 87 3.40
Hierarchical Individualist 148 3.00 137 3.23 153 3.16 145 3.16
Egalitarian Communitarian 153 3.03 146 3.01 144 3.14 157 3.36
White HI Male 79 2.74 76 3.18 99 2.89 76 2.99
Everyone Else 325 3.14 301 3.12 318 3.25 337 3.32

Mean scores on 6-pt NRISK scale. In case of paired groups, bold denotes difference between means of
groups within condition significant at p <.05, underscored significant at p <.10. In case of “overall,” bold
denotes difference between means across conditions significant at p < .05, underscored significant at p <
.10

Table 1. Experiment Results

Across-conditions effects—differences in the mean NRISK scores in the various condi-
tions—reflects the impact that making one or another nanotechnology salient had on risk-benefit
perceptions generally. Consumer Condition had the lowest NRISK score, and the National Secu-
rity Condition, the highest. That is, study subjects on the whole tended to see nanotechnology as
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posing more risk relative to its benefits generally when its use for detecting chemical and bio-
logical weapons use was emphasized than when its use for consumer goods was emphasized.
Surprisingly, the NRISK score of Green Gold was higher than Consumer, although the signifi-
cance of the difference was marginal (p = .08).

Risk >
Benefit
3.26

| 3.7

1 3.13

| 3.06

Benefit >
Risk | |
Consumer Regulation Green/Gold National Sec.

6-pt Nrisk scale. Bold denotes group means significantly different at p <.05, underscore at p <.10.

Figure 2. Across-Condition Effects

Within-condition effects—differences in the mean NRISK scores of different groups
within particular conditions—reflect how framing affected the perceptions of individuals of
varying characteristics. The effects in the Consumer and Regulation Conditions conformed to
our hypotheses. Egalitarian Communitarians had a significantly higher NRISK score than did
white male Hierarchical Individualists in the Consumer Condition (Figure 3). This was consis-
tent with our expectation that the former would be identity threatened and the latter identity af-
firmed by the salience of commercial uses of nanotechnology. In contrast, we predicted that
white male hierarchical individualists would be identity threatened, and egalitarian communi-
tarians identity affirmed, in the Regulation Condition. Consistent with that hypothesis, in that
condition, it was the white male hierarchical individualists who had the higher NRISK score.*

4 The difference between the NRISK score of white male hierarchical individualists and that of egalitarian commu-
nitarians in the Regulation Condition was not statistically significant, but the change in the size of the discrepancy of
the scores of those two groups in the Regulation Condition relative to that in Consumer Condition was statistically
significant. The significant effect of the Regulation Condition framing, in other words, eliminated the difference that
existed between the groups in the Consumer Condition.
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—e— Egalitarian Communitarian

Risk > —&— White HI Male
Benefit
3.36"
3.03"
| 2.99*
2.89%
2.74%
Benefit >
Risk
Consumer Regulation Green/Gold National Sec.

6-pt NRISK scale.* denotes group means significantly different at p <.05
Figure 3. Within-Condition Effects

The results in the Green-to-Gold Condition, however, were inconsistent with our hy-
pothesis. We expected that both egalitarian communitarians and white male hierarchical indi-
vidualists would be affirmed in this condition and that as a result they would exhibit lower
NRISK scores than their counterparts in the conditions in which these groups were identity
threatened (Consumer and Regulation, respectively). Instead, the NRISK scores of both groups
were higher in Green-to-Gold than they were in their respective identity-threatened conditions.
Relative to their counterparts in the Regulation Condition, egalitarian communitarians in Green-
to-Gold perceived more risks relative to benefits, while white male hierarchical individualists
perceived less. The result was a degree of cultural polarization akin to that in the Consumer Con-
dition.

The result in the National Security Condition also failed to conform to our hypothesis.
The expected gap between hierarchs and individualists did not emerge. Instead, we observed per-
sistence of the pattern of cultural polarization observed in the Consumer and Green-to-Gold
Conditions (egalitarian communitarian perceiving greater risk relative to benefit than did white
male hierarchical individualists). The NRISK score of white male hierarchical individualists was
lower, however, than in the Regulation Condition, indicating that the magnitude of the increased
concern on the part of egalitarian communitarians explained why National Security had the high-
est NRISK score across conditions.
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Discussion

We designed information framings that we anticipated would alternately threaten and af-
firm individuals of diverse cultural identities, and thus alternately aggravate and mitigate closed-
mindedness characteristic of cultural cognition. We observed results suggestive of the hypothe-
sized effects in the Consumer and Regulation Conditions. But we did not see the distinctive pat-
tern of identity threat and affirmation anticipated in the National Security Condition and (even
more disappointingly) the anticipated simultaneous pattern of identity affirmation anticipated in
the Green-to-Gold Condition. Those conditions, moreover, also generated perceptions of risk
nanotechnology that were unexpectedly high in relation to the Consumer Condition.

It is, of course, not perfectly clear how to explain the results that diverged from our hy-
potheses. In the case of Green-to-Gold, one possibility might be that for nanotechnology it sim-
ply is not the case that fusing pro-market and pro-environment themes has the power to be iden-
tity-affirming simultaneously for cultural groups that ordinarily disagree about environmental
risks. Alternatively, the anticipated effect might have been impeded by some particular feature of
our Green-to-Gold stimulus.

The across-condition effects observed in the experiment, while unanticipated, are never-
theless highly suggestive. The Green-to-Gold and National Security versions of the newspaper
article did not make salient any risk from nanotechnology that was not made equally prominent
in the other versions of the article. Indeed, relative to the version in the Consumer Condition,
which emphasized the use of nanotechnology for production of consumer goods, these two ver-
sions of the article made the potential of nanotechnology to mitigate societal risks more con-
spicuous. Why then did subjects in the Green-to-Gold and National Security Conditions perceive
the risks of nanotechnology to be higher relative to its benefits than did those in the Consumer
Condition?

The answer, we surmise, has to do with the fear provoked by the non-nanotechnology
risks that were featured in the Green-to-Gold and National Security Conditions. More vivid de-
pictions of risk inflate estimations of the likelihood of such dangers because they arouse greater
affective responses (Slovic, Finucane, Peters & MacGregor 2004; Loewenstein, Weber, Hsee &
Welch 2001). The risks described in Green-to-Gold and National Security—“arsenic [in]
groundwater”; “biological and chemical attacks”—were characterized to in much more vivid,
and hence much more alarming, terms than any described in the Consumer Condition. One plau-
sible conjecture, then, is that these risks created a greater state of anxiety, which then spilled over
to subjects’ assessments of the risks associated with nanotechnology. In other words, framing
nanotechnology as risk abating could have the paradoxical effect of causing individuals to see
the risks of nanotechnology itself as outweighing its benefits.

Conclusion: The Risks and Benefits of Nanotechnology Risk-Benefit Framing

Our results show that framing matters—in ways that we anticipated and in some impor-
tant ones that we did not. What is the practical upshot of these findings?

To answer that question, one has to know why exactly one is asking it. If one knew what
members of the public should think about nanotechnology—that it poses immense potential dan-
gers and should be subject to significant restrictions; that it poses little if any risk and should be
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shielded from regulatory interference—then one could arguably use data of the sort we have pre-
sented to help identify information framings crafted to induce the public (including specifically
identifiable groups within it) to form the appropriate attitude.

But we don’t have a position on precisely what the public should believe about the risks
of nanotechnology. We don’t believe anyone—or at least anyone who honestly wants the public
to get it right—could have a strong view on that issue at this point, because the scientific research
necessary to determine the risks nanotechnology involves, if any, remains to be conducted.

The aim of our research is to contribute to the public’s receptivity to whatever informa-
tion such research ultimately reveals. There are many reasons not to take such receptivity for
granted (Scheufele 2006). Principal among them is the demonstrated tendency of persons to at-
tend selectively to information about risk in a way that fits their cultural predispositions toward
environmental and technological risks. The series of studies conducted by CCP and PEN have
been dedicated to identifying how cultural cognition might interfere with the dissemination of
sound scientific information about nanotechnology, and what those who favor enlightened public
deliberations about this important new science might do to counteract such inference.

From this perspective, we believe the current study teaches a number of practical lessons.
Individuals react in a defensive, closed-minded fashion to information that they believe threatens
their core values. Accordingly, information communicators should be sensitive to the emotional
and symbolic associations that different applications of nanotechnology can trigger in the minds
of culturally diverse members of the public. Emphasizing nanotechnology consumer goods, for
example, suggests a link between it and competitive market behavior, and thus reinforce the dis-
position of persons with egalitarian and communitarian outlooks to credit information that
nanotechnology is dangerous. In contrast, individuals who are hierarchical and individualistic
will downplay nanotechnology’s benefits and attend more to its risks if they consider informa-
tion after being made aware of the contribution nanotechnology can make to anti-pollution regu-
lation.

Individuals consider information more carefully and open-mindedly when they feel af-
firmed rather than threatened. Ideally, then, sound information about nanotechnology should be
framed in a way that simultaneously affirms the values of diverse members of the public.

In our own study, however, we failed to identify a framing that achieves this result. Em-
phasizing how nanotechnology could create market opportunities for firms that specialize in
cleaning the environment seemed, if anything, to be simultaneously threatening to egalitarian
individualists and hierarchical individualists. At least as we structured it, “green to gold” was no
silver bullet.

Indeed, still another practical lesson of our study involves the potential hazards of infor-
mation framings that emphasize the potential of nanotechnology to mitigate societal risks gener-
ally. When exposed to information that made salient the power of nanotechnology to remove ar-
senic from groundwater, or to detect biological and chemical weapons, individuals concluded
that nanotechnology itself was more risky than did individuals exposed to information that made
the use of nanotechnology for consumer goods salient. In the former two cases, the anxiety
aroused by especially vivid risks unrelated to nanotechnology infected the processing of informa-
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tion on the risks and benefits of nanotechnology generally, and dominated any identity-
affirmation effects.

These findings, of course, underscore the importance of additional nanotechnology-risk
communication research. Not only is additional study needed to devise universally affirming
message framings and to identify techniques for avoiding the anxiety associated with information
on risk mitigation. Research should also be conducted to determine how message framings inter-
act with the credibility of culturally identifiable advocates, a dynamic that a previous CCP/PEN
study showed to be especially important (Kahan, Slovic, Braman, Gastil, Cohen & Kysar 2008).

We acknowledge, in sum, that much work remains to be done before risk communicators
can effectively manage the framing of nanotechnology risks. But we believe the study of
nanotechnology risk perceptions has already advanced beyond the point where anyone can seri-
ously question the utility of learning how to do so.
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Appendix A. Information on On-Line Sample
1. Polimetrix

Polimetrix (http://www.polimetrix.com/) is a public opinion research firm that conducts
on-line surveys and experiments on behalf of academic and governmental researchers and com-
mercial customers (including political campaigns). It maintains a panel of over 1 million Ameri-
cans that is uses to construct representative study samples through a population-matching algo-
rithm. For more information, see
http://www.polimetrix.com/documents/Y GPolimetrixSampleMatching.pdf.

2. Demographic composition of sample for this study

a. Total number of subjects: 1,600.

b. Gender: 53.8% female, 46.2% male.

c. Race: 79.9% white, 8.4% African-American.

d. Average age: 49 years.

¢. Median household income: $40,000 to $49,000.

f. Median education level: Some college.

3. Period for Study

April 27-30, 2008
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