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Executive summary
“Nanomaterials could well be the 21st century's asbestos” (The Age, 2007)

Statements like this can spark negative reactions in the public: anxiety, mistrust, fear. Governments and consumer protection agencies are particularly sensitive to such reactions, which are often closely followed by calls for greater regulation. As governments and regulators work to reduce the regulatory burden, they must find a way to address not only calls for government intervention, but the public’s perception of risk as well.

There are many studies of the causes of public fear, and researchers have been quite successful in predicting when sections of the public can be expected to express fear or outrage. The study and prediction of public risk perception is not the topic of this paper. What it contemplates instead is the question of how such public reactions might be dealt with. As this paper will discuss, this field of inquiry has so far failed to enjoy comparable success.

Working out how to respond to the public’s perception of risk should help not just when dealing with ‘live’ calls for greater regulation, but also future instances. As numerous historical cases show (genetically modified food, infant vaccinations), when public fears grow, the purported cause of that fear will often be subject to close scrutiny. This scrutiny will not always be constrained by concerns for the best available evidence or the most highly respected (that is, expert) methodologies.

New technologies—such as nuclear power, genetically modified food or stem cell therapies—often find themselves linked to troubling public risk perceptions. When this happens, the fate of those technologies can be cast into doubt, together with their projected benefits. Such a scenario is of obvious concern to the industries involved, but also to governments wishing to foster innovation, economic and social growth and wellbeing.

This paper uses nanotechnology as a case study to illustrate the issues facing consumer protection agencies and governments more broadly. As this technology is defined in terms not of the specific nature of the materials or processes involved but rather their size, the range of applications and products is extremely broad. An indicative list of industries affected includes: medicine, environmental science, agriculture, energy, information and communications technology, aerospace, construction and consumer goods. 

Consumer goods are central to this paper. Members of the public, consumer advocates (such as Choice) and interest groups have expressed concern that products generated by nanotechnology represent significant risks to health, safety and the environment. As detailed in Section 3 of this paper, there is no obligation on manufacturers to inform consumers (for example, via labelling) that a given product contains engineered nanomaterials. The combination of these factors means that governments wishing to respond to consumer concern but also avoid unnecessary or ineffective regulation may decide to embark on an educational campaign, aimed at calming the public’s anxieties. The field of risk perception research has interesting insights into the dynamics and possible negative consequences of ill-informed strategies aimed at public education.

This paper explores these issues and their implications. Sections 1 and 2 set the scene, explaining the core concepts and questions involved. Section 3 identifies the specific risk perception issues arising from nanotechnology. Section 4 considers the attempts to respond to the public’s perception of risk, beginning with the traditional view that has enjoyed the longest support. Following a brief survey of the key shortcomings of the traditional approach, Section 5 turns to a new theory, referred to as cultural cognition, which purports to overcome the weaknesses of competing accounts. Section 6 summarises the most compelling experimental results of the cultural cognition theory before looking, in Section 7, at what a risk communication strategy might look like under this new approach. Considering the experimental appeal of cultural cognition’s results, Section 8 scans for evidence of governments putting these results into practice. Finding little evidence to suggest that governments are following cultural cognition’s recommended strategy, Section 9 considers the reasons why this might be so. Section 10 asks ‘where to now’, given that an impasse seems to have been reached, between the traditional theory (of public risk perception) generally accepted to be wrong, and the new cultural cognition theory the practical recommendations of which appear politically unpalatable. Section 11 concludes the paper and considers where future work in this area might lead.

1. Introduction

1.1 Why risk?

It has long been known that those threats most feared by the general public do not always mirror the phenomena experts regard as posing the greatest risks. In certain cases, the public’s assessment of a given risk’s severity accords with expert assessments, such as the health risks associated with smoking tobacco. However, at other times such convergence disappears. In extreme cases a strong divergence emerges, such as when risks rated by the public as ‘high’ fail to register more than a ‘low’ rating from experts (Slovic et al, 1982).

One of the goals of modern democratic government is to encourage and facilitate innovation that will improve the quality of life, while contributing to economic growth and productivity. Innovation becomes manifest in new technologies, the result of which is, ideally, growth in novel goods and services. New technologies play a key role in the expansion of the market. However, there are occasions when new technologies trigger adverse risk perceptions among consumers.

Whether due to unresolved concerns or fears, the anxiety, outrage or avoidance demonstrated by the public can have material implications for consumers, the industries involved and the government bodies that oversee such activity. The alarm felt by consumers towards something new can expose them to other, well established but perhaps more familiar risks. Negative consumer reactions can also curtail industry activity and investment and, if significant enough, derail major projects and policy programs. Should governments attempt to hastily placate consumers’ reservations, unwanted consequences can also include inefficient or cumbersome regulation, damage to economic growth and employment and lost local or foreign investment.

As historical cases illustrate, the touted benefits that a new technology supports in the laboratory hold little sway against emotional (often mass media amplified) pleas for a given technology to be more strictly controlled or even suspended. For governments confident in their expert risk assessment processes, the alternative to reactive regulation often takes the form of a communication campaign. Risk perception research therefore supports two goals. The first is that of understanding what triggers the perception of risk in the mind of the public. The second is that of devising an effective risk communication campaign to either circumvent or alleviate public fears.

Anticipating and planning for consumers’ negative risk perceptions can therefore be one of the core activities of government policy, across the consumer, industry development and finance portfolios. This paper aims to highlight the difficulties and challenges and promote discussion about them.
1.2 Why nanotechnology?

Nanotechnology is at the forefront of emerging technologies, connected to some of the biggest social, medical and environmental challenges. It has been linked to enhanced therapies, delivering drugs to specific tumour cells, greatly reduced energy use and improved quality of essential resources (such as healthy drinking water).

The interest of nanotechnology to Consumer Affairs Victoria (CAV) lies not in the regulation of that endeavour per se. Such responsibility sits with the Federal Government. Rather, the public policy issues arising from nanotechnology are of interest to CAV for the way in which they present a live case study of the issues and challenges confronting governments’ ability to predict and manage consumer reactions and risk perceptions. The case study offered by nanotechnology appears to exert similar interest for scholars of risk perception, notably Paul Slovic, a leading figure in psychology and behavioural economics who has collaborated with Nobel Prize winners Amos Tversky and Daniel Kahneman. 

Nanotechnology is not yet well understood by the public. Few people are familiar with its potential applications, due perhaps to the fact that its presence is not easily detectable in the market. And yet it has attracted much attention from industry, academia, government and non-government organisations. While industry is keen to excite consumers’ attention and appetite for innovative products, recent domestic and international experience, such as with gene technology, shows that this can be a double-edged sword. 

1.3 Why cultural cognition?

Many of the public’s concerns about the potential risks of, for example, genetically modified (GM) food, have remained relatively static throughout years of debate and public education efforts (Schuler, 2004). Such intractability, or paralysis of opinion, has endured despite the effort and funds expended on the goal of educating the public about the (real) risks involved.
The approach associated with the GM communication campaign is regarded as deriving from a traditional model of risk perception. The core assumption of this model is that public risk perception is driven by a lack of knowledge of the (often scientific) information pertinent to the purported risk. This assumption motivates the method: the traditional communication campaign consists essentially in educating the public by providing them with information pitched at a level they can understand.

The perceived lack of success of the GM communication campaign has inspired others to seek an alternative model. This paper will focus on an emerging theory of risk perception, referred to as the cultural cognition project (CCP). The appeal of this theory lies in its insights into public risk perception, including its diagnosis of why traditional approaches have failed to achieve the desired results.

2. What is nanotechnology?

A nanometre is equivalent to one billionth of a metre. As defined by the Organisation for Economic Co-operation and Development (OECD):

“Nanotechnology is the set of technologies that enables the manipulation, study or exploitation of very small (typically less than 100 nanometres) structures and systems. Nanotechnology contributes to novel materials, devices and products that have qualitatively different properties.” (OECD, 2010)

The novelty enjoyed by these materials, devices and products is made possible by the key insight underlying the general appeal of nanotechnology: many of the known properties exhibited by familiar substances will change, when the size of those substances is reduced to the nanoscale. For example, opaque substances become transparent (copper); stable materials turn combustible (aluminum); insoluble materials become soluble (gold). A material such as gold, which is chemically inert at normal scales, can serve as a potent chemical catalyst at nanoscales (Wikipedia “Nanotechnology” 2010).

Nanotechnology and its applications are being linked to startling medical breakthroughs. Research has generated positive results in the early detection and targeted treatment of cancer, the repair of spinal cords and in using nanomaterials to support cell growth and new tissue formation which may enable the repair of damaged blood vessels and nerves. Similar advances are being floated for the environmental sector, both in the reduction of pollution via lighter and stronger materials (for example, use in aircraft) as well as environmental repair, such as water purification (Department of Innovation, Industry, Science and Research, 2009).

Examples of the applications of nanotechnology include odour-repelling socks, transparent, UV-blocking invisible sunscreens, super-light tennis racquets, UV-reflecting house paints, more efficient and effective solar panels (Department of Innovation, Industry, Science and Research, 2009).
Engineered nanomaterials (ENMs) are already present in certain industrial settings and a wide range of consumer goods. The US-based Project on Emerging Nanotechnologies claims that there are 1317 products or product lines incorporating nanomaterials (Project on Emerging Nanotechnologies, 2011). Friends of the Earth Australia publishes a list of sunscreens and certain cosmetics that are said to incorporate ENMs, based on information provided by industry (Friends of the Earth, 2010). The actual number of products incorporating ENMs or nanotechnology processes is not known, however, as there is no obligation on companies to disclose use of such materials or processes.

3. What issues arise from nanotechnology?
In early 2007, the Federal Government commissioned the Monash Centre for Regulatory Studies to “report on the possible impacts of nanotechnology on Australia’s regulatory framework” (Hodge, Ludlow and Bowman, 2007). This report highlighted six areas of concern, or gaps, between what is at present known about nanoscience and Australia’s existing regulatory regime. This paper will discuss three of these areas. First among these is that existing laws do not differentiate between the nano and the macro forms of materials. 
A consequence of this is that nanoforms of materials are not regarded, by regulatory instruments, as being new materials. Hence, laws which apply to conventional, or ‘macro’ scale chemicals apply to the nanoforms of these chemicals by default. In treating nano- and macro-scale materials identically, these laws fail to capture the fact driving the whole nanotechnology industry: nanomaterials are known to behave differently to their macro-scale counterparts.

The second gap reported by the Monash paper is that where Australian law does feature regulations triggered by weight or volume thresholds, these apply at the macro, not the nano, level. As nanomaterials’ properties exist, by definition, at the nanoscale, the existing macroscale weight or volume thresholds fail to capture such phenomena. 

Thirdly, knowledge of the risks presented by various nanomaterials and the risks of different sizes and conglomerations of different nanomaterials is still in its infancy. Certain laws stipulate that materials are not to come into contact with food if such contact is “likely to cause bodily harm” (Hodge, Ludlow and Bowman, 2007). Given the current lack of knowledge, it is difficult to see how such a regulatory principle could be applied.

Adding to this mood of growing uncertainty, a number of activist groups and non-government organisations have agitated to alert consumers to the suspected risks of nanotechnology. Rather than seeing the current low level of regulation as a result of its satisfying strenuous risk assessment tests, such groups regard the situation as an (illegitimate) result of regulatory loopholes or gaps. Friends of the Earth Australia warn consumers that the nanomaterials used in sunscreens and cosmetics have been shown in laboratories to lead to the production of free radicals, tissue inflammation preceding the growth of tumours and foetal brain damage (Friends of the Earth Australia, 2009). In their review of sunscreens, Choice asserted a link between nanomaterials, cell damage and cancer (Choice, 2010). The media is also increasing its coverage of health fears with nano: reporting that certain forms of nano-scale carbon (known as multi-walled carbon nanotubes) are regarded as presenting risks similar to asbestos (ABC Science, 2008), that the antibacterial silver nanoparticles (used in socks and children’s toys) may be harmful to beneficial bacteria found in water treatment facilities (ABC Science, 2009).

Friends of the Earth Australia have launched a ‘safe sunscreen’ campaign, publishing a list of sunscreens and cosmetics that differentiates between those claimed to be “nano and chemical-free” and others which are said to incorporate nanomaterials. 
The continued agitation and action campaigns by these advocacy groups are steadily gaining traction. As a direct result of the Friends of the Earth campaign, the Australian Education Union announced in May 2011 that it would advise its members (for example primary and high school teachers) to use only non-nanomaterial sunscreens.

Whether due to such pressures mentioned above or not, a number of governments have introduced regulatory changes. In 2008, the European Parliament announced the intention to introduce regulation that will require mandatory labelling of all foods, sunscreens and cosmetic products incorporating nanomaterials
.
On the supply side, the company that marketed the ‘Invisible Zinc’ sunscreen included the “non-nano” claims in their marketing: “MICRONISED (Not Nano) Invisible Zinc is recommended as a NANO-FREE sunscreen by Friends of the Earth”. This marketing campaign was subject to scrutiny and a subsequent order by the Therapeutic Goods Administration (TGA); information on the substance and implications of that order can be found in Section 8.
The effect of these events is that, although the evidence and scientific debates will often not be presented or discussed, the simple term ‘nano’ is beginning to ring alarm bells in consumers’ minds. More troublingly, this escalating mood of fear or anxiety about possible nano-risks is causing other, well-established high risks to be nudged aside. Friends of the Earth Australia’s list of “nano and chemical-free” sunscreens presents no information about the sun protection properties of their approved sunscreens. This could well result in teachers applying less effective sunscreens to schoolchildren, exposing them to greater risk of UV damage. 

As the nano-fear effect continues, regulators can expect to observe an increase in industry claims about certain products being ‘nano-free’. Given the uncertainty surrounding the measurement of nanomaterials, fair trading agencies may find themselves called upon to scrutinise such marketing claims.

Against this backdrop of anxiety and uncertainty, the Australian government can be observed calmly appealing to the evidence base, in particular to the lack of solid empirical proof that nanomaterials are likely to be harmful to human health or the environment. Responding to the controversy over nanomaterials in sunscreens, the TGA advised that there was insufficient evidence available to suggest that the nanomaterials used in sunscreens are able to penetrate the outer layers of skin. Further, the TGA claims that, given the balance of available evidence, there is insufficient reason to warrant extra labelling of nanoproducts (Therapeutic Goods Administration, 2010). 

This disparity between (growing) public concern and experts’ assessment of the risk as ‘low’ establishes nanotechnology as a prime candidate for a risk communication strategy. The traditional strategy would be to quell the public’s (supposedly ill-founded) fears regarding this new technology by educating them as to the best available evidence as well as the potential benefits to be delivered. Interested bystanders should therefore have the opportunity to observe how such a strategy is deployed. Watching the process unfold should reveal how governments (whether implicitly or explicitly) conceive of the public perception of risk and devise risk communication strategies in response.

The price of mishandling the public’s concerns is regarded as high by many. If the public comes to fear or reject nanotechnology on risk grounds, further research could be threatened, along with any potential benefits. On the other hand, those sensitive to the not insignificant health concerns of nanotechnology may regard that as a biased claim. If one regards nanotechnology as potentially risky and currently under-regulated, any circumstance in which its reach is curtailed would be a positive outcome.

Without favouring either the pro- or anti-nano positions, it is safe to say that a poorly executed risk communication strategy for nanotechnology would be undesirable. If the technology attracts an undeservedly negative reputation risk-wise, consequences could include cumbersome and ineffective regulation as well as compromised research and development such as under-resourced risk-mitigation efforts, or potential benefits being left undiscovered. And as existing governments have warned, clumsy or excessive regulation could trigger an ‘exodus’ of research and development, depriving affected nations of the associated technological and economic benefits. Conversely, if nanotechnology were to improperly acquire a reputation for being low risk, consequences could include actual risks being underestimated or ignored. All of the major stakeholder groups stand to be adversely affected under both of these scenarios: consumers, the public in general, industry, governments and the environment.

4. How do the public perceive risk?
In order to give a risk communication campaign the best chances of success, it seems sensible to consider first how the public conceives of and responds to different risks. Communication campaigns are unlikely to succeed if their contents conflict with the dominant factors guiding public risk perception.

The traditional approach to public risk perception (for example, of new technologies) highlighted the public’s lack of technical knowledge and understanding of the critical information and evidence. This lack or deficit is responsible, so the account goes, for the fear or apprehension felt by the public (Parbery, 2004). That fear and apprehension need to be countered is due to the undesirable consequences that can ensue, such as calls for regulation where the best available evidence suggests such action is unwarranted. The way to counter the public’s fear, this approach held, was through education. If the scientific and technical evidence could be presented in ways the public could understand, such knowledge would play a crucial role in eliminating their concern. This approach became known as the deficit model and for significant a time determined the risk communication strategies employed by many governments.

Over the last few decades, the deficit model has come under sustained criticism. These have been targeted  at both internal factors (for example the attitudes and assumptions built into the model) as well as external ones (for example the widely publicised failures of government experts to accurately predict and control technologies—originally claimed to be safe—that went on to cause great harm, such as thalidomide and mad cow disease). As several researchers have shown, the sense of ‘superiority’ built into the deficit model has led to governments overstating or biasing positive trends and correspondingly downplaying or omitting contradictory or undesired results. An example illustrating this was provided when Biotechnology Australia announced “(r)esearch shows Australians becoming more accepting of generically modified products” (Parbery, 2004, p. 26), in response to data indicating a percentage increase in the number of people willing to purchase and eat GM foods. This individual result, however, was shown to be at odds with the general trend of the survey findings: “(o)verall the Australian population appears to be concerned about the regulation of gene technology. The overall concern expressed by the general population is consistent with focus group respondents’ perception that biotechnology is out of control and beyond control” (Parbery, 2004, p. 27). The deficit model has also been criticised for failing to achieve what it set out to do: dispel public fears via education. The longevity and lack of progress reached by the genetically modified food education campaign provides parties facing new public fears strong incentive to find an improved account of how public risk perception works.

This paper will investigate a new account that is attracting significant attention for its ability to incorporate challenging empirical data and offer a systematic understanding of public risk perception. This theory is known as cultural cognition (or CCP in this paper, for Cultural Cognition Project), the key exponents of which are associated with the Yale Law School. 

One way to approach this theory is to begin, not with the core elements of its theoretical framework, but with three central observations. Such observations are of interest because they appear to reinforce suspicions about naïve models which assume that the provision of information should be sufficient to dispel fears and result in an enlightened public convinced of the benefits of a new technology.

4.1 Same information, different results

If it were the case that people’s risk perceptions were based solely on an assessment of the material provided, then providing those people with the same information about a given risk would be expected to result in those people assessing the seriousness of that risk in a similar way. However, a range of different psychological experiments have focused on what looks to be a counter-intuitive result. The CCP team conducted tests which showed that, when provided with the same explanatory information relating to an activity’s potential risk, subjects’ subsequent risk assessments were not uniform or convergent. Rather, different people assessed the same risk differently, from high- to low risk (Kahan et al 2009). This result alone is sufficient to place more naïve assumptions in doubt.
4.2 Biased assimilation

Researchers presented subjects with multiple competing risk assessment positions, advocated by a range of experts with comparable credentials. What the CCP researchers first uncovered was that the subjects appeared to gravitate towards the position occupied by the advocate whom they most identified with. This notion of identification also appeared to involve some sense of cultural affinity. The second feature to emerge was that the movement towards the favoured advocate resulted in subjects affording greater weight or importance to those advocates’ statements and arguments. Conversely, subjects were also inclined to more readily dismiss or downgrade those statements and arguments mounted by the opposing advocates (Kahan et al 2008). As above, if it were the case that people’s risk perception was based on a dispassionate appraisal of the information presented, such patterns in audience attitude formation would not necessarily be expected.

4.3 Polarisation

This third and last empirical observation constitutes a simple consequence of biased assimilation. As the audience members gravitate toward their chosen advocates and consequently move further away from the other advocates, the patterns of affinity or commitment within that audience become more pronounced (Kahan et al 2008). It becomes apparent that the various potential factors responsible for individuals’ cultural identification and affinity are sharply delineated, such that individuals’ support of opposing advocates places them strongly at odds with other individuals. Consequently, the audience becomes polarised, the positions strongly separated, rather than the audience, to consider a possible alternative, endorsing positions along a spectrum lying closer to each other.
5. The theoretical framework of CCP

Though the methods used and data analysed belong to experimental psychology, the theoretical framework of CCP descends from anthropology and political science. Picking up on the apparently pivotal role played by cultural identification, the CCP researchers developed a model heavily indebted to Mary Douglas’ notion of cultural worldview (Douglas, 1978). For CCP, a person’s worldview is used to identify their assortment of (tacit or explicit) beliefs and values. These beliefs and values, as a whole, coalesce around the notion of how society should be organised. The CCP school of thought, following Douglas, stipulates four basic categories of worldview, identified according to their position within a 2 x 2 matrix. One axis relates to the concept of group, the other, grid (Kahan et al, 2005).
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A person’s worldview is classified
 as sitting as low along the group axis if they believe, for example, that individuals in society should be relatively free to pursue and protect their own needs and conversely, be free from the demands of satisfying and protecting others needs. 
A person sitting higher on the group axis would be inclined to support a more communitarian social order, in which the needs of the group have higher status than the needs of any one individual. 
The grid axis concerns how important hierarchy is to an individual’s sense of social order. People with a high grid rating typically believe that society should be ordered according to comparatively fixed or prominent social characteristics, such as those tied to class/lineage, gender, race, etc. Those with a low grid rating are classified as being more egalitarian, believing that the allocation of society’s resources and rewards should not be based on fixed or historical social characteristics (Kahan, 2006a).

People with an individualistic worldview are held to favour commerce and free markets and also tend to pay less heed to suggestions that such enterprises can present dangers to the environment and should therefore be subject to regulation. In contrast, people with an egalitarian worldview tend to be more alert to environmental and technological risks, thus favouring governmental control of commerce and industry, activities they also regard as one of the causes of social inequality. Those holding communitarian worldviews are similarly sensitive to environmental harms resulting from commercial activity, regarding this as a consequence of the corporate sector’s promotion and pursuit of self-interest at others expense (Kahan, D et al 2008).

In these terms, the cultural cognition theory has an affinity with the field of behavioural economics, in particular with the notion that heuristics play a guiding role in human decision making. If we understand by the term ‘heuristic’ something like a generally favoured approach, or ‘rule of thumb’, the idea is that people’s responses and behaviour are typically governed by such heuristics in a default manner. The alternative (traditionalist) view, suggests that people’s judgments and decisions are made on a more rational basis, in which statements are assessed and conclusions drawn based on the evidence available. As countless studies in the field of behavioural economics show, evidence abounds as to how people’s behaviour does not—in the main—rely on strictly rational processes as predicted by economic theory. And yet rather than being totally irrational or random, behavioural economics holds that there are alternative processes and systems at work. Cultural cognition’s contribution to the field is to suggest that the heuristics in force during people’s perceptions of risk are best understood by appeal to the notion of worldview.

One thing to note about CCP research is that the majority of researchers’ efforts involved honing the tools used to identify people’s worldview and in submitting the group/grid framework to experimental testing. The researchers did not, as far as can be ascertained, dedicate significant time to devising and testing alternative frameworks’ efficacy in capturing individuals’ worldviews. 
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The CCP team found that subjects responded well to worldview-orientated information presented in a variety of formats. Exploring a creative path, the CCP researchers concocted four fictional advocates, supposedly “policy experts at major universities” to represent the corresponding worldview types, replete with fictionalised biographies (Kahan et al, 2008 p. 10):
6. CCP’s experimental results

6.1 Worldview and risk perception appear closely aligned

The first and most general observation made by the CCP team is also that which enables the research to continue: a person’s worldview appears to be strongly correlated to their assessment of certain risks. Had this result not been demonstrated, it is difficult to see how continued CCP research could be justified. What the CCP team observed was that, once people’s worldviews had been identified, their assessments of environmental and technological risks followed as expected. Egalitarians and communitarians were shown to care strongly about issues of global warming, nuclear energy and environmental pollution. Those with hierarchical and individualistic worldviews were less troubled by these issues. The results of CCP experiments confirmed the team’s confidence in their hypothesis: “…cultural worldviews predicted individual beliefs about the seriousness of these risks more powerfully than any other factor, including gender, race, income, education, and political ideology” (Kahan, 2006 p. 156).

6.2 CCP predicts biased assimilation and polarisation

The CCP results confirm that people neither passively nor disinterestedly take up information regarding the risks and benefits of a new technology. Rather, a person’s worldview mediates between the information presented and their subsequent opinion. Different elements of this information are either dampened or amplified, depending upon how they accord with the amorphous collection of beliefs and commitments constituting their worldview. Experiments focused on this phenomenon involved subjects being presented with (in the researchers’ views) even-handed, ideologically neutral information regarding the potential risks and benefits of nanotechnology. In spite of the evenly balanced information provided, audience risk perceptions diverged. Egalitarians and communitarians were much more inclined to prioritise the risks over the benefits of nanotechnology; hierarchs and individualists were less concerned with the risks described (Kahan et al 2007).
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Although not inconsistent with the CCP hypotheses, the next two results were less obviously anticipated by the CCP team. This turned out to be beneficial, as they went on to play an important role in the risk communication strategy recommended by the CCP team.

4.3 Polarisation diminishes in a ‘pluralistic environment’
Under conditions perhaps closer to the world beyond the laboratory, experimental subjects were presented with a more complex environment, one with more variety in the number of advocates and the range of positions adopted by those advocates. Referring to this as a ‘pluralistic environment’, the researchers revealed that, in an environment comprising hierarchs and egalitarians occupying both sides of an issue, featuring arguments not just between but also among those advocate types, the audience members did not fall into simple worldview-type groups. In other words, the cultural polarisation observed in environments in which advocates were more simply organised did not occur (Kahan et al 2008). Following reduced polarisation, the researchers found that the audience was more capable of focusing on the scientific information provided and thereby arriving at a more considered position regarding the risks and benefits of nanotechnology (Kahan and Rejeski, 2009).

4.4 Worldview predominates over information

The fourth and last key result attests to prove that, in a contest between culture and information, culture will win out. In order to demonstrate this effect, the CCP team carried out a nanotechnology-focused experiment in which the advocates’ appearance was maintained, but the content of the message delivered by the advocates was modified. The message typically delivered by a hierarchical advocate—for example which emphasised the benefits of technological innovation and commercial freedom to develop applications—was instead presented by an egalitarian advocate. The hierarchical advocate in turn delivered the egalitarian message, highlighting the risks posed by this nascent technology and arguing in favour of a precautionary suspension of activity. Under these conditions, the experimental subjects essentially swapped their positions, following not the content of the message, but the advocate they identified with. So marked was this attitudinal swapping that egalitarians ended up being more supportive of nanotechnology’s benefits than did the hierarchs (Kahan et al 2008).

In order to understand this response, it may be helpful to recall the anthropological ancestry of the CCP theory. Perhaps people’s commitments to their identified worldviews are so strong that they mimic kinship ties, in which loyalty to and continued membership of the group is more highly valued than a rejection of the beliefs and values thought to represent that group. 

One of the implications of this research is that it offers a diagnosis of more traditional or rationalist models of risk perception and risk communication strategy. For if, as the CCP results indicate, the same information causes audiences to become more entrenched along value lines, then an approach focusing primarily on information content is not only likely to fail to improve audience understanding, but may actually interfere with audience members attending to the actual risks and benefits of the technology, as they become more focused on defending their position against attack by opposing sides.

These insights also call into question any confidence that might be felt about one segment of the audience’s assessment of the new technology as being of low risk. It is not valid—based on the cultural cognition evidence—to assume that one person’s assessment of a new technology as low risk is due to their sound and sober understanding of, for example, scientific evidence arguing in favour of that assessment. Rather, that person’s assessment is more likely to be explained with reference to their (hierarchical individualist) worldview. The same point can be made, conversely, for a person who regards a new technology as being of high risk.

7. A CCP risk communication strategy

The notion that people’s attitudes can be manipulated by changing the appearance of a given advocate is certainly compelling, in that it provides strong evidence that appearance trumps information. However, while it may provide another reason to reject the traditional approach to communication and education, it falls short of offering an alternative risk communication strategy. That positive proposal is hinted at by result three, in which polarisation appeared to diminish in a pluralistic environment. 

The researchers found that, as the sources and quality of information provided departed from typical advocacy positions, the audience was more capable of focusing on the scientific information provided and thereby arriving at a more considered position regarding the risks and benefits of nanotechnology (Kahan and Rejeski 2009).

It must be said that this shift—from reduced polarisation to an open-minded appraisal of the scientific evidence and information—is yet to be comprehensively verified by empirical data. Furthermore, the simplest interpretation of reduced polarisation is the scenario in which an audience is not excessively opposed or at odds over a particular risk perception. But that still allows for the audience to converge at any point along the risk perception continuum - from low to high-risk. Different points along this continuum will, it seems reasonable to think, relate in a variety of ways to scientific information (the researchers imply that it is at the mid-point that scientific information will be assessed most ‘openly’). However, such a mid-point is only one among many points at which the audience may converge. These points invalidate any easy assumption about there being a natural or automatic link between reduced polarisation and unbiased attendance to facts. This less-well-developed aspect of the theory is highlighted when the cultural cognition team claims that: “…when individuals cannot employ the mental shortcut of imputing greater expertise to experts who happen to share their values, [they]… are more likely to attend to the content of the experts’ arguments in a deliberate and open-minded fashion” (Kahan and Rejeski, 2009 p. 5 stress mine). As this notion of likelihood is not quantified by appeal to empirical results, it comes across as less a statement of probability than one of hope.

The evidence and arguments summarised above provide the groundwork for cultural cognition’s positive risk communication strategy. Pointing to the cases in which subjects swapped their positions based on the different positions adopted by their favoured advocates, it is claimed that anyone engaged in risk communication needs to pay particular attention to the appearance of their risk communicators:

“(I)t is imperative that those who have a stake in enlightened public assessment of nanotechnology attend not just to what is said about its risks and benefits but also to who says it.” (Kahan et al, 2008 p. 16)
If governments neglect to consider advocates’ appearance and choose instead to invest time and resources on the information presented, the unwanted consequences are likely to include alienating significant portions of the audience due to polarisation effects. Once this effect is established, it appears unlikely, given the CCP results, that it can be reversed. The more members of an audience perceive their worldviews to be challenged, the stronger (so the evidence suggests) will be their defensive response, casting the environment as essentially combative and antagonistic. Citing conditions under which polarisation diminishes, the CCP team would endorse the establishment of a complex environment, in which advocates were not easily pegged to the four basic worldviews. In terms of how this is done, the CCP team recommends that:
“(t)hose 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 (Kahan et al, 2009 p. 10).”
Expanding on this, the suggestion appears to be that if the appearance of a potential risk communicator suggests that they are too strongly or obviously identified with a particular worldview, then the astute response (in light of the available evidence) would be to modify that communicator’s appearance, or else select a different commentator altogether.

It is possible to extrapolate further from these suggestions. Heeding the evidence of an audience changing their opinion in order to remain faithful to their chosen advocate, the CCP advice to industry or government wishing to attract and support industry investment would be that they should seek to promote the view that nano is low risk by using advocates whose appearance is designed to strongly resemble or mimic that of a typical anti-nano representative. Those individuals pre-disposed to view nanotechnology as being of high risk are the egalitarians and communitarians. The cultural cognition research would, arguably, recommend that a government choose an advocate attractive to people holding those worldviews. In hypothetical terms, this could mean replacing the existing government advocate (The Hon Greg Combet, Minister for Industry and Innovation, below left) with an advocate more closely resembling Georgia Miller, the (anti)-nano spokesperson from Friends of the Earth (below right).
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To be fair to the proposal, the ‘pluralistic’ environment would also be expected to exhibit more familiar pro-nano advocates. In cultural cognition speak, the goal would be to achieve a balance between (those who appear to be) hierarchical and individualist advocates.

In these terms, the cultural cognition model appears to recommend something like the following two-step process in a successful risk communication campaign:

a. establish an ‘advocacy pluralism’, by selecting and then controlling the appearance of a sufficient variety of advocates

b. once (a) has—hopefully—reduced cultural polarisation, present clear and coherent scientific information so that people can form sound and sober attitudes as to the risks and benefits.

8. Are governments putting CCP theory 
into practice?

Accepting that the cultural cognition project presents an interesting alternative to the traditional model of risk perception and communication, attention will now turn to consider whether its advice is being followed. 
The Federal Government’s position on nanotechnology is presented via the website of the Department of Innovation, Industry, Science and Research (DIISR). In terms of the question of risk, the approach appears to clearly follow the traditional model: “The Public Awareness and Community Engagement (PACE) Section seeks to increase the public’s awareness, knowledge and understanding of enabling technologies, including the risks and benefits, to enable a more informed public debate.” The implicit suggestion is that, without such information provided by the government, public debate will be ill-informed, prone to error and misunderstanding. 

The department’s Public Awareness and Community Engagement page directs visitors to the sites of the CSIRO, Food Standards Australia and New Zealand (FSANZ) and the National Industrial Chemicals Notification and Assessment Scheme (NICNAS). Each organisation appears to have its own approach to risk assessment and communication.

Much of the educational content provided by DIISR is presented in the form of factsheets. 
The notion of risk is raised quite openly:

“The Nanosafety Theme will analyses (sic) the life-cycles of nanoparticles destined for specific products. In this way, we can gather a reasonable understanding of where the greatest risks for human exposure are for a particular nanoparticle and its intended (and unintended) use, and where the greatest risks are for nanoparticle release to the environment. This allows us to focus our nanosafety research projects on areas of greatest risk.” (CSIRO, 2010)

“The use of nanoparticles in research is becoming increasingly widespread. CSIRO researchers are looking at what could happen when nanoparticles end up in waterways and landfill. By building computer models, the behaviour of nanoparticles can be predicted before they make their way into the environment.” (Department of Innovation, Industry, Science and Research, 2010)
On closer examination, it is not the deficit model’s concern to placate or reassure that gains attention, but the assumptions built into the statements. Taking the first sentence of the first quote, as many nano-products are already present in the market, use of the word ‘destined’ is potentially misleading, given that that term is commonly used to refer to some future state or event. Similarly, in the final sentence of the second quote, use of the word ‘before’ explicitly suggests that nanoparticles are not yet present in the environment. However, as ENMs are already present in the market, it would seem to follow that they are, by extension, present in the environment. 

It is difficult to read this government factsheet without suspecting that the government had in some way attempted to address fears about the risks of nanotechnology by selecting and giving preference to statements that support their position. Such evidence of bias is highly reminiscent of Biotechnology Australia’s upbeat announcements regarding gene technology in section 4.0. Putting aside the question of whether the CCP theoretical framework is adopted, it seems likely that the interest-groups active in the nanotechnology debates would view the Government’s information highly critically. Such groups as Friends of the Earth or Choice would be expected to point out that the environmental risks posed by existing ENMs—whether in their industrial settings or final products—are of current, not future, concern (Wired, 2011). These groups would also be likely to refute the suggestion implicit in the factsheet that the precautionary principle
 was adopted, in which the risks posed by ENMs were identified and assessed before nano-products were granted approval to be released onto the market, or else not granted approval if ENMs were shown to be harmful. As researchers and activists have observed, no such principle was adopted (see Faunce et al 2008), the result of which is that the market already features many products that incorporate nanomaterials, the risks of which are regarded by many to be a long way from being well understood.

An example of regulator activity in this space was recently provided by the TGA. As mentioned on page 9, the TGA took action (in the form of an order) against the company that marketed the ‘Invisible Zinc’ sunscreen. The parts of the order relevant to this paper concern the ‘non-nano’ claims. In assessing the marketing claims, the TGA found that:

“… in the total context of the advertisement the repeated statements regarding nano-particles implied that nano-particles could be harmful. Such an implication was, in the Panel’s view, likely to cause fear or distress in consumers. This aspect of the complaint was therefore justified.” (Therapeutic Goods Administration, 2011)
Although perhaps not of major significance, the first thing to note about the TGA’s decision is that there were few if any ‘repeated statements’ about nanoparticles made in the original advertising. Of greater concern is the suggestion that companies could be restricted from making (true) claims that their products are free from engineered nanoparticles because such claims may cause consumers to become fearful of products that do contain such particles. Responding to media queries, the TGA expanded on their decision:

"… TGA remains concerned that promotion of goods as 'nano free' may imply that therapeutic goods that contain nanoparticles are unsafe when there is no evidence that this is the case…" (Sydney Morning Herald, 2011)

In opposition to this sentiment, individuals and lobby groups could be expected to point out that there is some evidence suggesting that engineered nanoparticles do pose risks to health and the environment and that therefore companies should be able to aid consumers to make informed choices (see Faunce et al 2008). Others might regard the TGA’s claim that “there is no evidence” that nanoparticles are unsafe as disingenuous, since it appears to contradict earlier statements made by the TGA. In assessing the potential health risks of nanoparticles in sunscreens, the TGA concluded that:

“… the current weight of evidence suggests that TiO2 and ZnO nanoparticles do not reach viable skin cells cells, rather, they remain on the surface of the skin and in the outer layer (stratum corneum) of the skin that is composed of non-viable, keratinized cells.” (Therapeutic Goods Administration, 2009)

The TGA’s assessment has received an amount of critical attention due to its judgment regarding the ‘weight’ of evidence. The review conducted by the TGA did not conclude that there was a complete lack of evidence of the potential health risks of nanoparticles; it concluded rather that there was more evidence that nanoparticles did not pose a risk. The TGA discounted evidence indicating that nanoparticles in sunscreens could penetrate skin on the basis that the relevant experiment was conducted on patients with a mean average age of 71 years and whose skin was “aged and diseased” (Faunce et al 2008). However, as others have argued, discounting evidence on the basis of subjects’ age appears difficult to justify, given that sunscreens are marketed to and used by consumers of all ages (Faunce et al 2008).

The impression left by the TGA’s response bears many of the hallmarks of the traditional, deficit approach: exhibiting a stern attitude toward claims that do not conform to the regulator’s position, downplaying (or seeking to disregard) claims inconsistent with their preferred risk assessment, seeing its interaction with the public and their fears as one of maintaining a calmly rational voice within an ill-informed, undisciplined and often emotional public debate (Parbery 2004) .

If the CCP evidence suggests that even a comparatively neutral education campaign will promote polarization, the TGA and Federal Government’s (deficit-inspired) efforts are not expected to lead otherwise. There is already clear evidence of substantial polarization in the Australian community. In 2008, the Australian Office of Nanotechnology held a workshop in 2008 on social inclusion and engagement on nanotechnology. However, the most prominent anti-nano advocate (Friends of the Earth) refused to attend, claiming that the workshop was too biased in favour of industry. Echoing the CCP thesis of polarisation, Craig Cormick, responsible for the Federal Government’s public awareness and community engagement campaign, made the following observation of the workshop:

“… while each of the key participating groups were able to well articulate their different positions and perspectives, there was little evidence of this altering anybody’s point of view… most individuals and groups defended their positions more strongly, rather than moving towards any middle ground” (Cormick 2009).

9. Why might CCP theory struggle to find practical support?
It may be the case that governments are not yet ready to give credence to the experiments conducted by the cultural cognition scholars. As the researchers themselves admit, more studies are required in order to build up the evidence base. While this may be true, there appear to be other reasons that might explain governments’ actual or potential reluctance.
9.1 Public emotions are too unpredictable

One simple reason for such reluctance might be that it is one thing to have a theory, quite another to be confident about the anticipated results. If the public’s perception of risk is driven by their worldviews, which in turn involve their values and emotions, it should be clear to anyone who has consulted the research that science is not yet able to predict people’s emotional responses with any degree of certainty. People’s emotional reactions can be volatile, hard to predict and difficult if not impossible to change, once formed. Thus any theory which recommends the overt manipulation of audience emotions will demand a degree of administrative bravado not commonly associated with national governments
9.2 Too politically risky

The suggestion that governments should actively attempt to ‘outsmart’ public risk perception (for example, by manipulating advocates’ appearance) may strike some as politically foolhardy or unappealing at the very least. The reliance of governments on ‘spin’ and of seeking to manipulate or play with public consultation has given rise to considerable cynicism in the public
. Discovering that a government intentionally handpicked or even groomed advocates on the grounds of those potential advocates’ ability to mimic (for example) anti-nano advocates may be regarded as a step too far. This may well apply more to governments than others: community-based or other ethically-based groups typically call upon a range of advocates (for example, concerned, independent yet apparently conservative scientists) to endorse or support their views or concerns. However, the same sorts of actions, when undertaken by industry or government, sail close to the discredited public relations practice known as ‘astroturfing’: the covert creation, manipulation or infiltration of community-based ‘grassroots’ groups by corporate or political entities. See Box: Astroturfing in brief. 

Plain packaging of cigarettes: “Philip Morris sought advice from a lobbying and public relations firm called the Civic Group about how to fight the Federal Government's plan to introduce plain packaging for cigarettes by 2012.The Civic Group's proposal recommended using third parties, including retail groups, to sell the message. The Alliance of Australian Retailers was then formed in August, purporting to represent thousands of ordinary shopkeepers. On the day the alliance was set up, documents how it became the instant beneficiary of millions of dollars from the world's top cigarette manufacturers: Philip Morris - $2.1 million; Imperial Tobacco Australia - $1.08 million; and British American Tobacco - $2.2 million.” (ABC News 2010)

Arcadia First, established by the residents and storeholders of Arcadia, who opposed efforts by Caruso Affiliated to set up a 32 hectare shopping complex and urban village. It was later discovered that Arcadia First was created and funded by Westfield, the Australian property company, who owned Arcadia’s older shopping megaplex (Wright 2005). 
Philip Morris funded the creation of the ‘Guest Choice Network’, which opposed regulation of smoking in restaurants, bars, and hotels.

According to the Washington Post, the big banks created an astroturf group called the "Consumers Against Retail Discrimination Alliance" to fight a provision of a US financial reform bill. This nominal "consumer" group was in fact made up of major financial corporations, including "Visa, MasterCard, Bank of America, JP Morgan Chase, U.S. Bank, Citi" and almost every banking association that is part of the more accurately named "Electronic Payments Coalition." They have attempted to label this a corporate "civil rights" issue by talking about "discrimination" -- or "retail discrimination” (PR Watch 2010).

It is not necessary to heap up further examples of where the attempt to distort or exert strong influence over public opinion attracts negative attention once discovered. But one pertinent case that should be included is that involving the US Government’s National Nanotechnology Initiative (NNI). The NNI was scheduled to hold a public workshop on the risks and ethical issues of nanotechnology. Just prior to this workshop, a number of critical articles appeared in AOL Online, focusing on the risks of nanotechnology (AOL News 2010a). In response, the NNI provided the (independent) invited speakers and guests with ‘response points’, that were intended to assist with those individuals’ statements. However, rather than responding on a purely evidence-based level, these response points relied on mainly rhetorical devices. The newspaper’s conclusions were derided as “alarmist”, the risks discussed were downplayed as being merely “theoretical”, yet the government failed to explain the distinction between “real” and “theoretical” risk. And in language highly reminiscent of individualist and hierarchical worldviews, the government accused the newspaper of neglecting the benefits promised by nanotechnology, such as the “… sophisticated products and economic growth and jobs created by this expanding industry". As one of the independent advisers remarked, “(t)heir talking points had the hallmarks of an organization trying to protect an emerging technology, rather than protecting the people that potentially stand to lose because of possible emerging risks," (AOL News 2010b).

No matter what the original motives, it is highly probable that such exposure and subsequent negative headlines would seriously undermine if not destroy an advocate’s integrity. Rather than minimising public concern or fear, it is likely that such an approach would backfire, exacerbating (and perhaps seen by some as vindicating) the initial alarm that gave rise to the risk communication strategy in the first place.
9.3 Relies on unrealistic assumptions about the (mass) media

The third problem with the cultural cognition recommendations is that they appear to be simply unrealistic, in terms of how involvement with the media is envisaged. Both steps (a) and (b) of the cultural cognition strategy assume that governments will have, at the very least, relatively free and unfettered access to the media and in particular the mass media. Characterising the features and dynamics at play within the field of mass media is beyond the scope of the present paper. Nonetheless, we can identify some general statements which cast doubt on the present ideas. In a way that complicates the already challenging relationship between public and expert risk assessment, the media do not present risks neatly reflective of experts’ ranking of risks. Rather, the media, in general, favours the attention-grabbing potential of major disasters, controversies, crises and scandals. Due to their predicted appeal, some sensational but (statistically) low risk scares receive coverage while other more probable risks receive little or no exposure. News stories emerge from a complex of factors. These may include: the availability of striking images, the presence of catastrophe or suggestion of wrongdoing, the presence of harm, the ability for the story to be framed dramatically, inviting the perception of conflict, the allocation of blame and sympathy (Risk and Regulation Advisory Council, 2009,).

Granted, these are generalizations that may or may not hold for all branches of the media (for example, tabloids versus broadsheets) across all occasions. However, these observations have strong intuitive appeal, at least as far as the popular or mass media is concerned. In order to carry out step (a), the governing body would somehow need to ensure that a sufficient quota of the desired advocates enjoyed the necessary ‘air time’ in order to establish an advocacy pluralism. However, the only bodies in control of the (or any) air time afforded these carefully selected and prepared advocates are the media organizations. It is quite possible that none of the handpicked advocates receive any exposure, or at least not in the way intended. Given the importance of dramatic conflict and laying blame, it is also highly probably that certain advocates will be favoured over others. Further complicating things, there is also the likelihood that ‘non-approved’ or undesirable advocates will receive air time at the expense of ‘approved’ advocates, especially if such mavericks promote views of sufficient extremity to generate the dramatic conflict required. For examples of this scenario, we need only think of certain views given attention during the climate change debate
. As these and other examples show, if the only way to avoid the debate becoming polarized according to competing worldviews is for governments to gain control of the media, the strategy seems all but doomed to fail.
9.4 Too onerous to implement

Some are skeptical about the very possibility of developing a general risk communication strategy for new technologies. Different topics trigger a range of associations in the public, based on the reported applications, the role played by differing background moral elements, the presence of any public trust issues surrounding the institutions responsible for the given technologies. Depending upon how these and other variables emerge, different technologies will be likely to have different ‘risk signatures’ (Risk and Regulation Advisory Council 2009).
Committed researchers may reply that general risk communication strategy is still possible, such as one that seeks to identify the core set or range of risk signatures and the relationships holding between those variables. However, the likely fate of such an activity is that it will lead to increased complexity and an even greater reliance on hypothesis and theoretical speculation: options unlikely to charm traditionally risk-averse governments.

10. Where to now?
Given the difficulties facing the implementation of the CCP communication strategy, some have concluded that the entire practice of risk communication should be abandoned. Such a view is essentially advocated by the notable US academic Cass Sunstein. His position accepts the non- or extra-rational bases underlying public risk perception and joins CCP in rejecting the deficit model’s naïve assumptions regarding public risk perception. Sunstein joins the anti-deficit camp in arguing that, as the public have been shown to be less than reliably capable of rationally identifying real versus imaginary risks, so too will they be less well able to draw the correct lessons from any risk education campaign. Where Sunstein differs from CCP is in rejecting the challenge to come up with a systematic theory of public risk perception, one that synthesises empirical data about the public’s attitude within a single theoretical framework. Rather than attempt to implement the recommendations of a complicated and speculative theory, Sunstein’s advice to a government confronted by a public in the grip of an irrational fear is to “change the subject”, to try to “discuss something else and… let time do the rest” (Sunstein, C., 2005 p.125). Government efforts, Sunstein argues, should not focus on trying to disentangle the reasons for the public’s imperfectly rational perception of risk, but on identifying and managing the real risks. In order to do this work properly, in a way that avoids being distracted by the public’s errors and emotions, governments should effectively quarantine the officials charged with forming rational risk assessments:

“If the public demand for regulation is likely to be distorted by unjustified fear, a major role should be given to more insulated officials who are in a better position to judge whether risks are real” (Sunstein 2005 p. 126)

What Sunstein’s rather strong-willed position does reveal is one similarity between the CCP and deficit models: that it is possible for the public to arrive at an enlightened, educated position. Sunstein either rejects such optimism, or else regards the attempted education as too difficult, time-consuming or susceptible to failure.

11. Conclusion
The debate seems to have arrived at an impasse: between a traditional approach known to fail and a novel one judged too risky to try. It might be tempting to join Sunstein in eschewing any risk perception theory. However, that position can quickly be shown to be no less hazardous than the others considered here. History has shown how once-confident assessments of (supposedly low) risks from new technology were ill-founded; government experts and senior officials are no less fallible than any other individual. Given that fallibility cannot be eliminated, excessive reliance on insulated officials always making the right risk assessments seems unwisely, if not recklessly, confident. Putting aside the reliability of expert risk assessments, what of Sunstein’s advice that governments should merely avoid getting involved in debates fuelled by public anxiety and activist group agitation? Such a tactic might at first appeal. However, it appears to be true that the more taciturn a government or regulator, the greater the opportunity for activist groups to fill the vacuum, attracting attention while doing so. Thus governments may set out wishing to avoid engaging an anxious public, yet their dogged silence may end up making such contact inevitable.
It is clear that public risk perception is a complex phenomenon. And it also seems that, if public education is not to be abandoned entirely, there is no easy way of side-stepping the public’s sensitivity to certain risks. Another question to consider is whether the consultation process can find a way to improve the ability to represent the interests and concerns of the majority of consumers. There are grounds to claim that, at present, the consultation process is unduly dominated by a small number of highly vocal interest groups. The policy reactions that sometimes occur (for example, product labelling) therefore can be perceived as being aimed more at appeasing interest groups than delivering actual benefits to real consumers. 

Yet in spite of this pessimistic mood, it also seems true that many people would regard themselves (not unreasonably) as capable of acquiring a well-informed understanding of the technical reasons behind a given risk assessment. As the CCP researchers claim, more research is needed into the conditions under which the public (eventually) become receptive to scientific argumentation and data. 
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How does worldview influence attitudes towards climate change?


One noteworthy experiment, concerning the topic of climate change, provided subjects with two versions of a newspaper article which contained the same factual information. The content of both articles endorsed the view that climate change is real (i.e., the earth’s temperate is on the rise, that this is due to human action), and that the increased earth temperature could have terrible consequences. The articles differed in two ways. Firstly by title: ‘Scientific Panel Recommends Anti-Pollution Solution to Global Warming’ versus ‘Scientific Panel Recommends Nuclear Solution to Global Warming’. The second difference was that the ‘anti-pollution’ article discussed a call for greater anti-pollution regulation, whereas the ‘nuclear’ article discussed a call for revitalising the nuclear power industry.





“…individualists and hierarchs who received the ‘nuclear power’ version were less inclined to dismiss the facts [associated with climate change] than were individualists and hierarchs who got the ‘antipollution’ version, even though the factual information, and its source, were the same in both articles. Indeed, individualists and hierarchs who received the ‘antipollution’ version of the news report were even more sceptical about these facts than were hierarchs and individualists in a control group that received no newspaper story—and thus no information relating to the scientific report that made these findings” (Kahan et al 2007 p. 5).


These results indicate that the difference between a person accepting or dismissing a particular piece of information is strongly influenced by the associations between that information and the person’s worldview. As hierarchs and individualists are predisposed to look favourably on the power and achievements of industry in general, and nuclear power in particular, presenting the challenges of climate change within a context favourable to nuclear power makes them more inclined to accept that climate change is real�. The selection of information based on its appeal (for example, to a given worldview) is referred to as message framing (Kahan et al 2009).


Recalling cultural cognition’s anthropological ancestry, this phenomenon is explained with reference to a response in which bias is amplified when facts or other inputs threaten a person’s values or particular worldview. So in this experiment, individualists’ and hierarchs’ behaviour suggests that loyalty or affinity to the group overpowers their willingness to accept or assent to certain information.





CCP recommends governments replace traditional (i.e. hierarchical, individualist) advocates with those more likely to appeal to communitarians and egalitarians.





The Hon Greg Combet�Minister for Innovation�And Industry





Friends of the Earth nanotechnology advocate, Georgia Miller





Astroturfing in Brief


‘Astroturfing’ refers to the deceptive public relations practice in which a body intending to mimic a community-based ‘grassroots’ group is created. The purposes for such bodies will vary according to the issue and the organisation behind it, but in general they include: gaining public support, exerting pressure on governments (for example, in the face of regulatory change), or simply gaining commercial advantage. Examples of this practice include:











� http://www.aeuvic.asn.au/80284.html accessed 24 May 2011.


� European Commission  (2008) Commission Staff Working Document: Accompanying Document to the Communication from the Commission to the European Parliament, the Council and the European Economic and Social Committee: Regulatory Aspects of Nanomaterials accessed 15 June 2011.


� For an account of the classification method used, see Kahan et al (2005).


� The precautionary principle has various iterations, one of which is Principle 15 of the United Nations’ Rio Declaration on Environment and Development which states: “Where there are threats of serious or irreversible environmental damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation.” (See http://www.un.org/documents/ga/conf151/aconf15126-1annex1.htm). Though this is an explicitly environmental definition, it’s not hard to imagine broadening it to include damage or serious threat to health and safety.


� See, for example “Heat on Madden over Windsor Hotel sham”, The Age 26 February 2010 <http://www.theage.com.au/victoria/heat-on-madden-over-windsor-hotel-sham-20100226-p670.html>


� <http://en.wikipedia.org/wiki/Astroturfing>


� PR Watch 2010 “Banksters Create New Fake “Consumer” Group” <http://www.prwatch.org/node/9089>. See also The Washington Post (2010) “Large banking interests create a Web page against interchange finreg” http://voices.washingtonpost.com/ezra-klein/2010/05/large_banking_interests_create.html accessed 20 June 2011.


� As Professor Will Steffen (Executive Director ANU Climate Change Institute) stated to the ABC: “If you go into the scientific literature where scientific debates actually occur - science debates don't occur in the media, they don't occur on the blogs, they occur in the scientific literature - if you go into that literature you find that there is no debate on the fundamentals of climate change and there hasn't been for decades… We've got a very important issue here and we need to get beyond this fruitless, phoney debate in the media about the climate science and get onto the real tough important policy discussions.” (http://www.abc.net.au/am/content/2011/s3223850.htm?site=(none)&section=latest&date=(none)) visited 24 May 2011





