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First of all, | would like to say thank you very much for inviting me to talk to
you today, and also for your very kind Japanese hospitality. | am very
pleased. This is my first trip to Japan. | think it is a very beautiful country.
Thank you.

The title of my talk today is “Consumer perceptions and attitudes towards
different food risks.” And I'm afraid most of my data comes from Europe, but
| hope some of the ideas may be of interest to a Japanese audience, and
also relevant to the Japanese situation. (see Slide 1)

So, as a starting point | would like to talk a little bit about the psychology of
risk perception, the way consumers think about different food risks. | will
start by summarizing the questions which we need to ask about this rather
difficult and complex subject. (see Slide 2)

The first question, how do consumers perceive or think about different food
risks?

How do perceptions influence consumer attitudes and their actual food-
related safety behavior?

How does risk perception relate to consumer trust in the various actors in the
food chain, from the farmer to the retailer?

What are the implications for how food safety is communicated and also
regulated?
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Why is an integrated approach between the social and natural sciences the
best way to address issues in the food safety area?

So from these questions, what do we need to think about when developing
empirical studies in this area?

The first question, what is driving consumer perceptions of risk but also
benefit? (see Slide 3) We eat food for a range of different reasons, not only
for nutrition, but because we like to celebrate different events and social
situations with our friends, with our family, because we like to enjoy food.
Food is associated with many different benefits.

Who trusts who to inform and regulate? Do consumers trust the government
regulatory agencies, the food industry?

Does this make a difference to consumer confidence in the food chain and
the science which deals with consumer protection?

Are there cross-cultural inter- and intra- individual differences in perceptions
and information? We know, for example, that the British may react to food
risks in a different way to Italians. Women often are more concerned about
food technology and some aspects of food safety than men. But also people
change in their attitudes throughout their lives. We know in Europe for
example that a young male student at university does not worry about
microbial risk and domestic food hygiene practices. When the same young
man is a little older and perhaps has children then he is much more
concerned about domestic hygiene.

How do other consumer attitudes, ethical concerns, wider value systems
people use to make judgments about the world relate to their perceptions of
risk? If, for example people are worried about the environmental impact of
new agricultural techniques, do they protest about these technologies by not
buying products?

How do people react to information about risk uncertainty?

And, finally, as we learn more about for example individual genetic
susceptibility to illnesses or we understand more about toxicology, we
realize that some people are more at risk to food hazards than others.
Across a population some people are at risk from some hazards. How do we
target information to those people who really need it, who are most at risk?
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So why is it important to address people’s perceptions as part of the process
of risk management, communication and assessment? (see Slide 4)

Firstly, because failing to do so will result in the activities of risk managers
whether in government or in the industry or in the retail sector as detached
from the concerns and fears of consumers.

As a consequence the public will distrust the motives of those responsible
for assessing, communicating or managing risk. And trust once lost is very
difficult to regain.

At this point, it is useful | will summarize what we know about the psychology
of risk perception. (see Slide 5) There have been many empirical studies
looking at the way people think about different food hazards.

Most importantly the psychology of risk perception drives people’s risk
attitudes and also their behavior in a supermarket when they make food
choices. An involuntary risk over which people have no control is much more
frightening and threatening than one people choose to take. Potentially
catastrophic risks which effect many people at the same time are much more
frightening than risks which affect just one or two individuals. Unnatural or
technological risks are much more threatening than natural ones. So for
Europeans genetically modified foods are much more threatening than
natural toxins which occur in foodstuffs, because they are perceived to be
unnatural and incontrollable.

Ethical representations and concerns are emerging as an important
determinant of consumer decision making.

Perceptions that the truth about a risk is being hidden increases both
consumer risk perceptions but also distrust in regulators, communicators,
and food industry. As a consequence there have been considerable efforts
recently to increase transparency in risk analysis.

But increased transparency in risk analysis systems implies that uncertainty,
variability also become open to public scrutiny. As a consequence, this
information about what is not known as well as what is known must be
communicated to the public in an understandable and useful form.

Here are the results of a survey in the UK conducted by my colleagues Fife-

Schaw and Rowe in the year 2000. (see Slide 6) This shows that the kinds
of attitudes that consumers have about different food hazards varies very
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much. As we move across the figure to the right, people associate more
dread and fear with the different hazards. Moving across to the bottom of the
diagram, people see the hazards as being more unfamiliar which is
frightening.

So we can see that BSE, pesticide residues, hormone residues in foods are
highly dreaded and moderately unfamiliar. Genetically altered foods are
moderately dreaded but highly unfamiliar. These hazards are the ones
consumers are most worried about.

Consider saturated fats, and sugar. These are perceived to be highly
familiar and are also not dreaded. | think certainly in Europe the reason
people eat unhealthy diets is because these hazards are familiar, not
dreaded, and therefore not frightening. People have low risk perception
associated with poor nutrition. And this is an important policy problem in
public health because in Europe it is estimated that one third of cancers can
be prevented by people making healthy diet choices. And yet people do not
take any notice of information about what they are eating. In contrast,
colleagues in risk assessment believe that consumers overestimate
(technological) risks. But these are the risks that are most frightening to the
public.

The other issue that | briefly mentioned is that consumers are not the same,
they are not homogeneous. So we must think about whether we have a
public, or publics.

And | would now like to consider the role of individual differences in risk
perception. (see Slide 7) Individual differences are particularly important
under circumstances where risk exposure is perceived to be involuntary.

Some people possess personality traits such as high levels of anxiety or
worry, which increases their propensity to worry about different food hazards.

Differences in perceptions of risk and benefit associated with various food
hazards exist between different countries and cultures. And as | mentioned
before, even for the same individuals at different times and within different
contexts. We know for example that people will eat many more calories
when they go out to dinner compared to when they eat at home.

But specific groups in the population are another important element in
understanding public outrage. If a food hazard affects particularly children or
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babies, the elderly or perhaps specific ethnic groups, that will result in the
public being very upset and alarmed.

What | am going to do now is just look at how research in this area has
changed from the 1970s until today. (see Slide 8) In the 1970s scientists
and regulators and the food industry asked the question, “Why are the public
not rational?” They wanted the public to think about food risk in the same
way as technical risk assessments. And the “deficit model” which implied
that the public is in some way deficient in their knowledge of risk
predominated scientific discourse and risk communication.

In the 1980s risk communication was the focus of research activities. The
aim was to align public views with those of experts through effective
communication. That didn’t work. Public distrust continued to grow.

So, in the 1990s many different actors in the area of risk analysis argued
that we must regain public trust in science, in industry, and in regulatory
activity. It was thought by these individuals that the problems with societal
acceptance of risk would disappear if consumer confidence in risk
management was regained.

But how? One way was to make regulatory institutions more transparent and
open to public scrutiny. Another way was to ask the public what they thought,
in other words to engage and consult with consumers regarding risk
management. The goal was to involve the public in the risk management
process and they would buy in to the decisions that are being made.

And we know from empirical research that the public love to be asked what
they think, their ideas about consumer protection, and how to manage food
risk. But the problem is that if the public thinks that it makes no difference to
risk management, or to risk policy, then they get very upset.

So from about 2002 onwards best practice in public consultation meant
evaluating the impact of public consultations on the policy process itself. In
industry perhaps this equates to consumer pull. This means making a
product the consumers want rather than developing something and then
seeing if it is acceptable to consumers.

I'd now like to think about the risk analysis framework. (see Slide 9)
Improving trust through increased transparency needs to be qualified with a
guestion mark. And here I've used the WHO framework from 1998. This
proposes that risk analysis should be presented in three components. Risk
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assessment where the technical risk is assessed. Risk management where
political decisions about the risk are made. And of course risk
communication and stakeholder involvement where the public and other
stakeholders interact with assessment and management.

Some European Institutions, such as the European Food Safety Authority
are responsible for assessment and communication. Other European
departments (for example DG SANCO) are supposed to be where these
decisions are made. The idea is to increase trust by separating assessment
from management. This is based on the idea that assessment is free of any
values. | would argue that assessment is not completely free of values. And
I'll explain why in my next slide.

Why do the public distrust risk analysis quite so much? (see Slide 10) Firstly
there are the signals that various risk incidents have produced,
demonstrated that risk management is out of control. Recent examples
include the BSE crisis, dioxin contamination of the food chain, issues to do
with toxicology, and of course the crisis of genetically modified foods being
introduced to Europe.

The public have increasing availability of accessible specialized information,
for example, via the Internet.

As a consequence, the public no longer rely alone on the decisions of expert
or elite groups, so this is no longer a tenable way to conduct risk analysis.

So what we see is that people vote in the supermarket. In other words, the
rise of the consumer citizen means that societal disquiet with the risk
management and risk assessment may be expressed through consumer
preference and choice in the marketplace, to buy or not to buy particular
products.

So putting information in the public domain to improve trust through
increased transparency may increase public trust, but when we do this,
many other things become open to public scrutiny. (see Slide 11)

In risk management, there is a question of how values influence the
selection and implementation of policy alternatives. But values may also be
influential in risk assessment. Which hazards are assessed? When are they
assessed, and with which scientific method? What consequences are judged
important and with what level of uncertainty? And of course, who is affected?
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How do you develop effective risk communication when you need to
communicate about these factors as well? Increased transparency results in
the need for additional communication and stakeholder involvement.

I will now to summarize now some additional effects of increased
transparency in risk analysis. (see Slide 12) So consider the first issue, does
increased transparency increase consumer confidence?

What | am sure about is that you cannot decrease transparency as this
would reduce confidence. The question consumers would ask is, “what is
being hidden” in terms of risk and danger?

But increased transparency may also decrease confidence unless there is
proactive communication about the various factors inherent in risk
management and risk assessment.

For example uncertainties of different types, uncertainty to do with
measurement, uncertainty to do with who exactly in the population is
affected. Methodological issues, probabilistic versus deterministic risk
assessment, how do we communicate this information? The variability (in
risk) across populations, how do we target information to people really at
risk? And the values used in the decision making process, management and
assessment? How do we identify these and also communicate with the
public about them? Of course this entails a very explicit communication and
co-operation between social scientists on one hand and natural scientists on
the other. And this is a rather difficult thing to do so far.

I’'m now going to provide some case studies, some illustrative examples of
food scares. (see Slide 13) The first is BSE.

Until 1996 the British government denied any link between BSE and New
Variant CJD, the human form of the disease. The British government had
been funding research to clarify the uncertainty. In 1996 the government
announced that they had not been telling the whole truth about the potential
link, and that possibly there was a link between BSE and the human form of
the disease after all.

This graph shows the number of articles published about BSE following the
announcement in March 1996. (see Slide 14) Here we counted the number
of articles published about BSE for the whole of the following year. Initially
there was a very high increase in the number of articles about BSE which
rather quickly dropped. However it dropped to a constant level of reporting
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for most of the next year. Initially the reporting was about risk. That changed
after about ten days the reporting shifted to lower levels, but focused on trust,
blame and culpability. So here the question that was asked was whose fault
was it? Whose interests are being protected? Why was the government
trying to hide the truth about the risk?

Let’s just look at what was really going on here. (see Slide 15) Today BSE is
still a problem internationally. | believe there is some discussion between
Japan and the US about US beef. In the UK, the primary driver of public
concern was the failure of the UK government to acknowledge the
uncertainty about BSE as a potentially causative agent of the human form of
the disease.

Public risk perception was also affected by the failure to provide information
relevant to the actual concerns of consumers about this particular food
hazard. This included issues related to animal welfare, and also the
institutional denial of uncertainty associated with regulatory decisions and
risk assessment.

This affect is called the social amplification of risk. (see Slide 16) With BSE
the industry was very badly damaged as consumers switched from beef to
other products. We think the media reporting of the risk was very influential,
as the media amplified or increased risk perceptions.

Today when | look at more recent data which has been collected and
analysed, we realize that perhaps public confidence in BSE and beef
production has been restored. This is the consequence of the introduction of
effective traceability systems for individual animals. So eventually industry in
conjunction with regulatory bodies attenuated or decreased risk perception
or decreased. So the next example | want to consider is that of genetically
modified foods.

Here is the model which demonstrates how the social amplification of risk
occurs. (see Slide 17) First of all, the risk event occurs. Consider the
example of BSE. The event was the announcement by the British
government that there probably was a risk to human health from
consumption of cattle infected with BSE.

The event has certain characteristics which are very frightening to the public.

In the case of BSE it was as though the government had been lying about
the real risks.
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This results in a societal interpretation of the event and the production of a
risk signal.

Risk related behaviors and the spread of the impact of the incident, from the
people affected, the victims, perhaps to a particular company to a whole
industry and eventually to other technologies.

Here I've looked at the type of impact on an industry: loss of sales,
regulatory constraints, litigation, community opposition, and investors’ flight.
And I've adopted this model from that of Dr. Kasperson who first produced it
in 1988. Now please consider this model when we think about genetically
modified foods and what happened in Europe in 1999.

So Monsanto, an American company, as you all know, were rather insistent
that un-segregated genetically modified soya beans be introduced into the
European food chain. Here are some images of protests by Greenpeace
against the introduction of genetically modified foods. (see Slide 18) Here
we see supermarkets being boycotted, protests against regulatory bodies, in
this case the American EPA, and the symbolic dumping of genetically
modified soy beans.

How does Monsanto respond? Here are some images taken from is the
Monsanto UK corporate advertising campaign in 1998. (see Slide 19) “If it
weren't for science her life expectancy would be 41 years.” “Worrying about
starving future generations won't feed them; food biotechnology will.”

This actually made consumers even angrier. Consumers perceived that the
benefits of this particular application were accruing to Monsanto and to
American producers. The risks were accruing to European consumers, even
if they were very small.

So why would European consumers be happy about this particular GM
product? (see Slide 20) If we look at the way consumers think about genetic
modification, again as we move across the figure to the right, for some
applications they associate higher risk, they have greater ethical concerns,
and they perceive the different applications to be unnatural. Moving across
to the bottom of the diagram, consumers perceive greater advantage, benefit
and need.

Consumers are very positive towards applications which treat hereditary

illness, very negative towards genetically modified animals that produce
healthy meat. These applications, though they are not perceived to be
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particularly risky, are at the same time perceived not to confer advantage, or
benefit consumers, nor are they perceive to be necessary. So consumers
are not terribly positive about these applications

Here | am just going to show you how the attitudes of Europeans to
genetically modified foods have declined. (see Slide 21) These data are
from a very large European survey conducted by the European Commission
called the EuroBarometer.

The green lines show consumer attitudes to first generation GM foods.
Mostly people agreed that these products were useful, fairly risky, morally
acceptable, and should be encouraged.

A second survey was conducted in 2001 after these activities | have just
described had occurred. And here the red lines show people’s reactions to
second generation GM food products. They were rated less useful, riskier,
less morally acceptable, and more people disagreed with the statement that
they should be encouraged. So attitudes had deteriorated as a result of the
way GM foods were introduced into the European market.

If we look at before, during and after the intense media reporting about GM
in the UK from Spring 1998 through the reporting here to Spring 2000, and
so the same survey was run before, during and after the media reporting.
(see Slide 22)

At the height of the reporting, risk perceptions increased, the scale is
reversed. Risk perceptions did recover to earlier lower levels by Spring 2000.
If we look at perceived benefits of GM foods, that decreased and remained
at a lower level. If we look at consumer trust and perceptions of choice, that
wasn't affected. | believe that in the UK trust had gotten so low; it couldn’t be
affected any further after the BSE crisis.

So we seem to have a “social amplification of risk” effect. We have
amplification and attenuation; however, consumers buy products because
they perceive there is a benefit to themselves as the consumer, and this did
not happen. Consumers did not perceive that the benefit associated with GM
foods was there any more. So unsurprisingly they were not enthusiastic
about the introduction of new products into the market.

So I'm going to summarize what we know about GM foods. (see Slide 23)

Consumer values, such as the concern about the integrity of nature, and
trust in the regulatory system were an important part of societal and
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consumer acceptance. These were not included in the market introduction of
GM.

Developing communication about substantial equivalence did not address
consumer concerns, in contrast to recommendations being made about
developing effective communication strategies at this time.

Consumers were concerned about the impact of GM foods on the
environment and did not trust regulators or the food industry. Control over
consumption of GM foods was important to European consumers,
necessitating the labeling of GM foods and implementation of effective
traceability systems.

The negative public reaction to GM foods was less to do with risk and more
to do with consumer choice and provision of relevant information.

This was always a marketing issue, but Monsanto treated it as an ideological
issue that people must have these products if the world is to be saved. The
guestion that should have been asked is really, “who wants what products
and why”?

Opaque risk analysis systems and decision-making practices were not
helpful in reassuring the public.

And this is very important. The absence of first generation products with
tangible and desirable consumer benefits meant the consumers couldn’t see
the need for genetic modification.

So | now want to look at the psychology of how consumers form their
attitudes to food biotechnology. (see Slide 24) They may have a very
positive attitude to food biotechnology or perhaps a negative one.
Consumers are more positive if they perceive that there are benefits
associated with GM. And that in turn is driven by consumer attitudes to
technological progress. So a consumer who likes technological innovation
will see more benefit associated with biotechnology.

But if we think about risk, we also need to consider the impact risk
perception will have on people’s attitudes to food biotechnology. So people
perceive more risk if they distrust large companies, globalization, and also if
they are frightened of trying new foods, food neophobia.
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But what we do know from empirical analysis is that there is a very important
relationship between risk and benefit. So people who perceive risk
associated with biotechnology perceive their to be fewer benefits. More risk,
less benefit, more negative attitude. And of course the media reporting
focused on risk and also the negative effect of GM technology on the
environment and nature. Taken together, it was not surprising that
consumers no longer perceived that there would be benefit associated with
GM foods.

What | am going to do here is summarize a series of studies that we’ve run
to look at how consumers form risk attitudes. (see Slide 25) Firstly, if an
individual has a very positive or very negative attitude, it is difficult to change
this by giving them information. In the case of GM foods, someone who is
very positive towards them will stay positive, independent of the information
that they receive. Similarly, people with very negative attitudes also tend to
keep those independent of information. However, people who are neither
positive nor negative can be influenced rather easily by information.

People trust information sources which provide information similar to their
own views. If the information is trusted they will read it and assimilate it.
People distrust information sources which disagree with their own views.
This results in something called source stigmatization. This means that they
then distrust any information from that particular source.

If undecided about whether something is positive or negative, people use
trust as a heuristic as to whether they should change their attitudes. A
heuristic is a simple cue as to whether you should process information or not.

Please imagine for example that you have a very negative attitude towards
GM foods. Imagine that | represent an institution providing a very positive
message about GM foods. The information that | give you does not match
what you already believe. As a consequence you start to distrust the
institution which | represent. Two years later the same institution tries to
communicate about dioxin contamination in the food chain. Because the
institution has been stigmatized as an information source, you no longer
believe the information about dioxin. And so stigmatization is not a very good
thing to happen to an information source that is trying to communicate about
risk and benefit.

We also know from psychological research that other heuristics influence

how consumers process information. If consumers are very frightened they
are more likely to attend to information that maybe selects particular
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messages. Information which addresses consumers’ actual concerns is
more relevant and more likely to be processed in an in-depth cognitive way.

My third example is dioxin contamination in the food chain. (see Slide 26)
Dioxin entered the Belgian food chain in 1999, in particular the poultry chain.
In brief, the public were not informed about dioxin in the food chain until
several months after the government and the food industry realized there
was a problem.

The whole food scare was characterized by a public perception that the
Belgian ministries of public health and the Belgian food industry were
covering up contamination of the food chain resulting from the contamination
to protect their own vested interests. (see Slide 27)

In fact, both the government and the industry kept quiet about the
contamination because of their uncertainty about the results of technical
assessments. In the meantime NGOs had published a lot of information
about dioxin on the Internet.

When the truth was uncovered several months later public negativity was
characterized less by public health risks per se but rather more related to the
public belief that the authorities were not telling the truth about the risk.

So the crisis was caused by the slow institutional response to developing a
risk communication and crisis management strategy once the problem was
discovered.

Other recent examples are useful here. (see Slide 28) For example,
acrylamide in cooked foods and possible but uncertain links with cancer
raises the issue of communication about scientific uncertainty.

Fowl pest in chickens; is this an animal welfare issue? What about potential
transfer to humans in the case of avian flu?

The current debate about optimal nutrition and phyto-protectants; in Europe
there is much concern about vitamin supplements. People take them to
protect themselves, but because they think they are beneficial to health, they
frequently exceed the recommended daily dose. And in the case of course of
Vitamin A, this can be potentially very dangerous. Further communication
about risk and benefit is needed.
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Considering emerging pathogens in the food chain, when to communicate,
how certain do we need to be that something is dangerous before
communication is initiated?

Ongoing work in Wageningen University in collaboration with Janneke de
Jonge and other colleagues is trying to build a model looking at what
determines consumer confidence in the safety of food. (see Slide 29) Here
we look at what drives consumer confidence, and what the affect is on
consumer behavior.

And here we start to understand how all of these things put together. (see
Slide 30) So consumer confidence is firstly the result of consumer trust in
regulators and actors in the food chain.

The occurrence of food safety incidents may reduce consumer confidence
but a high level of media coverage of a particular risk will also reduce
confidence.

If consumers can recall, or have experienced a risk food safety incident, that
reduces confidence.

And people who are very anxious also have less confidence in food safety.
Now of course this varies according to the type of product, for example,
meat.

If consumers have low confidence, they engage in particular behaviors. They
may seek more information. If that information isn’t there, they get very upset
and frightened. They may reduce consumption of a particular product, so
they may stop eating meat. They may switch their food choices. So they may
change from beef to fish.

Finally 1 want to think about food safety from the perspective of both the
natural and the social sciences. (see Slide 31) And this is some research
which | am conducting with my colleague Dr. Arnout Fischer in Wageningen.

From the perspective of the natural sciences food safety may be
diagrammatically represented like this. From the farm to the food processor
to the retailer, finally the consumer buys the food and eats it. Risk is easier
to control from farm to retailer, but much of the risk may occur between the
farm and the retailer, but what the consumer actually does when preparing
the food may be particularly relevant in the case of microbial contamination.
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From the social science perspective, we can think of food safety like this.
(see Slide 32) The consumer gets information, processes this in some way,
this has an impact on their perceived risk. Increased perceived risk may
result in the consumer adopting safer food preparation practices. In order to
reduce food safety problems in the domestic environment, we need to
understand how people obtain and process information about different risks,
and how this influences their perceptions and subsequent behaviors. In
order to develop information about what to communicate, information is
needed from the natural sciences. (see Slide 33)

My conclusions; we need to integrate social and natural science research in
the area of food safety. (see Slide 34) Public concerns about food risk such
as microbial contamination, toxicology and consumer responses to food
processing technologies need to be understood in order to develop
communication and dialogue as an integral part of the process of risk
analysis.

As natural science knowledge about risk variability increases, for example,
as more is known about individual susceptibilities to risk through advances
into genomic research, there will be an increased need for targeted
communication for those at risk. Increasingly in Europe obesity and
unhealthy food choices is becoming a major problem in society. We also
need to consider the introduction of emerging technologies such as
nutrigenomics. Will there be public acceptance of these technologies?

Communication practices and participatory democracy must explicitly
incorporate the actual concerns of consumers. New consumer concerns are
arising as new technologies emerge. If we think about post-genomic
technologies, or nanotechnology, where they offer very exciting
developments, but also may potentially cause consumer fears and alarm
unless we get communication right.

And so finally, increased transparency may also decrease consumer
confidence, unless there is proactive communication about the various
factors inherent in risk management and risk assessment. (see Slide 35)

We need to consider uncertainties and how these are handled,
methodological issues, for example, probabilistic versus deterministic risk
assessment, risk variabilities across populations and how resources are
differentially allocated to vulnerable groups, how the values are always used,
in the decision making process, management and assessment, how these
can be identified, understood and made transparent. In a globalizing
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economy, we must also consider how these vary across different countries
and cultures.

So an eventual end point might be represented by, the harmonization of risk
analysis practices, management, assessment, and communication across
science, society, cultures and geography, although there must also be room
for accommodation of national and cultural differences in policy and
communication. (see Slide 36)

I'd like to thank you for listening to my presentation. | apologize if | didn’t

meet your needs exactly, but | would also like to thank my translators for
doing such a fine job.
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