














Figure 29: Probability of participation and preferred form of consent (excluding DKs)
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But, for the proponents of biobanks there are some grounds for optimism. Figure 29 provides a cross-
tabulation of agreeing to participate in a biobank with the preferred form of consent. The figure shows
that those who say they will definitely participate in a biobank are much more likely to say researchers
don't need to ask for permission (16 per cent) or permission granted once only (28 per cent). With 44
per cent of Europeans taking a relaxed view on the issue of consent the pool of potential volunteers is

around 150 million (taking account of the 10 per cent ‘don’t know’ responses).

Who should be responsible for protecting the public interest when it comes to biobanks? Respondents
were asked who, from a list, they would choose first and second to protect the public interest. The
majority of Europeans would entrust this responsibility to medical doctors and researchers first. But there
are some patterns in responses which vary interestingly between countries. First of all, certain pairs of
responses are more highly correlated than others — that is, people tend to choose types of actors in
clusters. Those who choose ‘doctors’ are more likely to also choose ‘researchers’ than to choose ‘national
governments’. Those who choose ‘national governments’ are more likely to also choose ‘international

organisations’ than to choose ‘researchers’. So we can see a difference in emphasis, between:

. self-regulation (medical doctors; researchers; public institutions such as universities,
hospitals); and

L] external regulation (ethics committees; national governments; international
organisations such as the European Union or World Health Organisation; national data

protection authorities)

Figure 30 plots for each country the percentage of people who select one or more of the self-regulation
agents, against the percentage who select one or more of the external regulation agents. The pattern of

points in the scatterplot — countries lie very roughly on a line from top left to bottom right — illustrates
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these clusterings of concerns. In some countries, such as Iceland and the Netherlands, respondents tend
to choose external regulation more often than self-regulation. In other countries, such as Greece and
Slovakia, respondents tend to choose self-regulation more often than external regulation. Broadly
speaking, respondents in those countries which show higher levels of support for biobanks tend to
favour external regulation more than self-regulation. In those countries where biobanks are unfamiliar,
specialists in the substance of biobanks tend to be more popular as guardians of the public interest. The
differing levels of support for external regulation may reflect broader issues in national politics — for

example, general trust in government.

Figure 30: External regulation versus self-regulation of biobanks

100 4
o 90 A
s
S Iceland
(o))
@ .
T
£
E
3 80 1
it Netherland%enmark
5 Germ@ny
g Norway Swedfn
B 0’ *
[0]
5 Switzerland
=) Cyprus
% 70 | Unite¥ Kingdom y .
Q *
S
@ . Hungary
é Frarlce Finland BelgiumSpain
g Malta Slgvsznia eLuxembourg
§ Austria‘ ’Ire%nd 5
& | . reece
- 60 Latvia CCZ?,Ch ﬁepublic
Lithuania ~roatia e
A4 *
¢ Estonia  gjovakia
* Bulgeria
-
50 T T T T 1
50 60 70 80 90 100

% respondents choosing one or more self-regulators

Figure 31 shows the levels of support for sharing personal and biological materials amongst biobanks in
different European countries. There is almost no association between support for international
integration of biobanks and the agents that should protect the public interest; those who are in favour of
international integration are marginally more likely (than those against) to choose international bodies
like the EU as the primary guardians, but really only marginally. Levels of support for the sharing and
exchange of biobank data between EU Member States broadly echoes levels of support for biobanks per

se.
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Figure 31: Support for sharing and exchange of personal data and biological materials
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6. Governance and trust

This chapter provides an overview of how European citizens think about the governance and regulation
of science and technology, as well as how trustworthy they think the key actors involved in the field of
biotechnology are.

Principles of governance

Given that time and knowledge are scarce, citizens are open to the idea that sometimes the
responsibility of developing public policy should be solely in the hands of the experts, the ones who are
deemed to ‘know best’. This cannot be generalised though; some issues are deemed too sensitive to be
left solely in the hands of experts. To what degree, then, do European publics feel they ought actively to
be involved in such decisions? And to what degree do they believe that they should defer to the

judgements of experts?

In the survey, respondents were asked two forced-choice questions. First, should decision-making be left
primarily to the experts or based mainly on the views of the public? And second, should decisions be

made largely on evidence related to the risks and benefits or based on moral and ethical considerations?

In the survey a split ballot was used. Half the respondents in each country answered the questions in the
context of synthetic biology, while the other half answered the questions in the context of animal cloning
for food products. Both of these topics had been the subject of prior questions in the survey.

The pairs of questions forced respondents to make a choice between the options offered; there was no
scope for saying ‘I would like to see scientific assessment informed by ethical and moral considerations’,
or ‘I would prefer to have experts taking note of the public’s views’. The intention of the question was to
push respondents. When it comes to the crunch, who do Europeans want to make decisions and what

sort of evidence should be privileged in the decision-making process?

The responses to the questions allow us to divide the public into four ‘types’ reflecting different principles
of governance (Gaskell et al., 2005). Opting for decisions based on expert advice rather than the views
of the public, and on the grounds of scientific evidence rather than moral and ethical considerations is
labelled the principle of scientific delegation. An institutional equivalent would be, for example, an expert
commission on risk assessment. By contrast, those who want decisions to be based on scientific evidence
and to reflect the views of average citizens are opting for the principle of scientific deliberation.
Institutionally, this could be reflected in a consensus conference, where lay people discuss aspects of an
issue with the help of specialists’ expertise. By the same token, those who would prefer decisions to be
based primarily on the moral and ethical issues involved (rather than scientific evidence), and on the
advice of experts rather than the general public, we refer to as adopting a principle of moral delegation.
The respective institution would be an ethics committee. And those who prioritise moral and ethical over

scientific considerations, whilst favouring the views of the general public over those of the experts, we
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label as adhering to a principle of moral deliberation. Such a view could best be accommodated with the

help of instruments of public deliberation such as a peoples’ initiative.

Underlying these four principles of governance are beliefs about social progress and how science and
technology should be organised towards that goal. Can experts and sound science remain the basis for
deciding the direction of progress? Is science and technology developing along the right moral and

ethical lines? Can experts be trusted to take account of the public interest? (Gaskell et al. 1998).

Tables 5 and 6 and present the results for synthetic biology and animal cloning for food products,
respectively. For synthetic biology (Figure 5), a small majority (52 per cent) of European citizens believe
that the technology should be governed on the basis of scientific delegation where experts, not the
public decide, and where evidence relating to risks and benefits, not moral concerns, are the key
considerations. However, nearly a quarter of Europeans take the opposite view: it is the public, not
experts, and moral concerns, not risks and benefits, that should dictate the principles of governance for

such technologies (the principle of 'moral deliberation’).

Tables 5 and 6 tell very similar stories for synthetic biology and animal cloning in relation to the
principles of moral delegation (around 15 per cent) and scientific deliberation (around 10 per cent). But
there is an interesting contrast between synthetic biology and animal cloning in levels of support for
scientific delegation and moral deliberation. For animal cloning (compared to synthetic biology) some 10
per cent fewer opt for scientific deliberation and 9 per cent more opt for moral deliberation. It seems
that moral and ethical issues are more salient for animal cloning for food products than for synthetic
biology: altogether 38 per cent of respondents choose a position prioritising moral and ethical issues for
synthetic biology, with 49 per cent doing the same for animal cloning for food. To put this another way,
the European public is evenly split between those viewing animal cloning for food as a moral issue and

those viewing it as a scientific issue.

Table 5: Segmentation of the European public on principles of governance for synthetic
biology, EU27 (DKs excluded)

Based mainly on the advice ~ Based mainly on the general

of experts public’s view
Based primarily on scientific Scientific delegation Scientific deliberation
evidence about the risks and 52% 10%
benefits involved
Based primarily on the moral Moral delegation Moral deliberation
and ethical issues involved 15% 23%
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Table 6: Segmentation of the European public on principles of governance for animal
cloning, EU27 (DKs excluded)

Based mainly on the advice  Based mainly on the general

of experts public’s view
Based primarily on scientific Scientific delegation Scientific deliberation
evidence about the risks and 42% 9%
benefits involved
Based primarily on the moral Moral delegation Moral deliberation
and ethical issues involved 17% 32%

Figures 32 and 33 stratify the principles of governance results by country. As can be seen 11 of the
countries have a comfortable majority (55 per cent or more) in favour of scientific delegation for
synthetic biology while only 2 have a comfortable majority in favour of scientific delegation for animal
cloning and food.

A comparison of the percentages of respondents in each country opting for moral deliberation (public
ethics) over moral delegation (institutionalised ethics) might lead to the tentative conclusion that ethics
committees have yet to gain widespread public confidence. To achieve greater public confidence, ethics

committees may need to, and be seen to, take more account of the public voice.

On the governance of animal cloning, in all countries (with the exception of Norway) a similar or larger
percentage opt for moral deliberation than for moral delegation. For synthetic biology seven mainly
north-western countries have a higher percentage opting for moral delegation — Belgium, Finland,
Sweden, Norway, Netherlands, Iceland and Malta. It would appear that apart from North Western
Europe, moral delegation to ethics committees is yet to emerge as an accepted intermediary between
the wider public and the policy process.

On the other hand, a variety of technologically highly developed countries seem to be at odds with the
default solution to dealing with scientific uncertainty. Germany, Austria, Denmark and Switzerland show
less than 30% support for scientific delegation. Apparently, sound science is not enough especially when
it comes to potentially morally contentious issues such as animal cloning. In contrast, moral deliberation

enjoys high esteem, it seems — in Austria, more than half prefer this governance principle.
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Figure 24: Principles of governance for synthetic biology (DKs excluded)
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Figure 25: Principles of governance for animal cloning (DKs excluded)
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It is also interesting to see whether these different preferences for the principles of governance are

related to support for technology in general as well as to specific technologies, nhamely GM food and

Nanotechnology. Tables 7 and 8 present the results. Table 7 suggests that support for technology in

general is lower as publics move away from scientific delegation and closer towards moral deliberation

when thinking about synthetic biology; the same is true for GM foods (a decline from 31 per cent to 17

per cent). Table 8, however, demonstrates that no clear linear relationship exists between the principles
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of governance for animal cloning and support for technologies in general, although those who take a
moral deliberation position are evidently more sceptical of technology in general compared to others.
Nonetheless, a clear linear relationship does exist in relation to support for Nanotechnology; scientific
delegators are significantly more supportive of this technology than moral deliberators (70 per cent
compared to 50 per cent).

Table 7: Principles of governance for synthetic biology, technological optimism, and
support for GM food, EU27 (DKs excluded)

Mean score on % who
technological optimism encourage
(additive scale 0-8, where 8 GM food
equals high optimism)

Scientific delegation 5.5 31
Scientific deliberation 5.0 30
Moral delegation 4.8 22
Moral deliberation 4.3 17

Table 8: Principles of governance for animal cloning, technological optimism, and
support for nanotechnology, EU27 (DKs excluded)

Mean score on %0 who encourage
technological optimism nanotechnology
(additive scale 0-8, where 8
equals high optimism)

Scientific delegation 5.4 70
Scientific deliberation 4.8 61
Moral delegation 5.1 60
Moral deliberation 4.4 50

Taken together, it appears as if scientific delegation and moral deliberation mark two extremes, with
scientific deliberation and moral delegation somewhere in between, when measured against support for
a potentially sensitive technology. In other words, scientific delegation can be expected to deliver
accepted results in those cases only where a technology is not considered sensitive. More generally, the
call for moral deliberation may be expected in those cases where a technology is particularly sensitive
with respect to public sentiments.
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Trust in key actors

Trust is a key attribute of a functional society. Without a degree of trust and confidence in many and
varied people in charge of transport, education, food production etc, life would be more or less
impossible. As a part of the division of labour, trust allows us to delegate responsibility for our safety and
security to others. In an ideal world, trust eliminates concerns about risk. However, trust may be
challenged when the ‘other’ is thought to be insufficiently informed, incompetent, or acting purely on the
basis of self interest.

Trust is part of the equation of scientific and technological innovation, where risk and uncertainty are
often unavoidable. When failures occur people may wonder are these actors competent? Are the sources
of information credible? Are they motivated by sectional interests and do they have the public good in

mind?

During the mid-1990s, in the heydays of the controversy over various food issues such as BSE, hormone
beef or GM soya, the public was said to have lost trust in key actors for example scientists involved in
risk assessment and regulators involved in risk management. The intricate relations between trust in
responsible actors and political decision-making has made a severe impact on technology policy both at
the national and the EU level. No wonder that decision-makers are eager to secure a sufficient level of
trust in institutions and responsible persons. To this end, various measures have been implemented
aiming at increasing transparency and accountability in the pursuit of good governance and effective
policy making.

In the survey, respondents were asked:

‘Now I'm going to ask you about some people and groups involved in the various
applications of modern biotechnology and genetic engineering. Do you suppose they are
doing a good job for society or not doing a good job for society?’

Saying 'doing a good job for society' is likely to express a view that the actor is both competent and
behaves in a socially responsible way. Thus, ‘doing a good job’ constitutes a proxy measure of trust and
confidence.

Table 9 is in two parts. Shown in the first two columns is the percentage of all Europeans saying 'good
job" and 'not doing a good job' for each of the nine actors presented. ‘Don’t know’ responses are not

included in the table.

Looking at the percentages for 2010 (data columns 1 and 2), 70 to 80 per cent of Europeans have
confidence in doctors, university scientists, and consumer organisations. Between 60 and 69 per cent
have confidence in environmental groups and in hewspapers and magazines. All the other actors — the
EU, industry, government and shops — attract the confidence of between 54 per cent and 59 per cent of
Europeans.
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In the final four columns the confidence surplus or deficit is shown for 1999, 2002, 2005 and 2010. This
is the difference between the percentages saying 'doing a good job' and 'not doing a good job'; a
positive score denotes a trust surplus, while a negative score a trust deficit. For this calculation, the
‘don’t know’ responses are excluded. The index thus provides, for those Europeans who expressed an
opinion, a relative ranking of levels of confidence for comparisons across actors and across time. The
trust surplus/deficit time series index, from 1999 to 2010, shows that, broadly speaking, doctors,
university scientists and consumer organisations retain a high trust surplus and newspapers and
magazines a moderate trust surplus. Shops show a dip in trust in 2002 and again in 2005. In 2010 they
return to a surplus of 46 — the level in 1999. Respondents’ national government, environmental groups,
the European Union and industry all show sizeable increases in trust surplus since 2005 and generally
increases over the last decade. The gain in trust in industry remains most remarkable with a 62 point

rise over the period.

Table 9: Trust in key actors and trends from 1999

o
/o in 2010 Trust surplus/deficit
(Base: DKs included) (Base: DKs excluded)

Doinga Not doing

good job _a good job 1999 2002 2005 2010

Medical doctors keeping an eye on the 78 8 72 80 79 82
health implications of biotechnology

University scientists doing research in 74 8 - 73 78 80
biotechnology

Consumer organisations checking 70 11 72 73 76 74
products of biotechnology

Newspapers and magazines reporting 62 20 53 57 49 50
on biotechnology

The European Union making laws on 58 16 - 48 42 56
biotechnology for all European Union

countries

Industry developing new products with 56 19 -12 20 41 50
biotechnology

Environmental groups campaigning 63 15 54 56 35 62

against biotechnology

Our government in making regulations 54 20 22 27 33 46
on biotechnology

Shops making sure our food is safe 59 22 46 39 32 46
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Table 10: Trend in trust surplus/deficit for the biotechnology industry (DKs excluded)

Percentage 1999 2002 2005 2010
Finland 24 47 68 72
Sweden -46 -10 11 70
Belgium 9 22 61 66
Netherlands 31 35 62 64
Denmark -20 15 44 57
Luxembourg -10 18 56 56
United Kingdom -16 29 58 55
France -35 15 37 52
Spain 2 32 67 50
Austria -9 47 45 50
Portugal 31 33 41 50
Ireland -30 17 46 44
Italy -32 -3 37 44
Germany 3 20 20 32
Greece -38 23 31 10
Slovakia 68 78
Czech Republic 77 76
Latvia 71 74
Cyprus 82 73
Hungary 51 66
Poland 54 65
Lithuania 62 58
Malta 75 54
Estonia 61 46
Slovenia 40 10
Iceland 74
Romania 70
Croatia 64
Lithuania 58
Switzerland 50
Norway 46
Bulgaria 40
Turkey 38

Table 10 shows how the trust surplus/deficit for industry has changed across the countries with time
series data where it is available. Substantial increases in the trust surplus are evident in Sweden,

Denmark, UK, France, Austria, Italy and Germany. While there are recent declines in Spain, Greece,
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Slovenia, Malta and Estonia, the broader picture is of Europeans generally much more likely to think

industry is doing a good rather than a bad job.

Figure 26: Public confidence in the 'biotechnology system' (excluding DKs)
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Finally in this section on trust, Figure 26 concerns the extent of public confidence in what might be called
the *biotechnology system’. This comprises the actors that create and regulate biotechnology — research

scientists, industry and national and European regulators (Torgersen et al. 2002).

Notwithstanding the continuing controversy over GM food and crops and respondents concerns about
various technologies that have featured in this Eurobarometer survey, there is a robust and positive
perception of the biotechnology system. It seems fair to conclude that Europeans have moved on from
the crisis of confidence of the mid to late 1990s. It is also notable that both National Governments and
the EU carry almost equivalent trust surpluses in the majority of countries. Perhaps, the idea of national
regulation within a framework of European laws is accepted amongst the publics of the European
Member States.
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7. Familiarity and engagement with technologies

Public engagement with science and technology has been a priority area within Directorate General for
Research in the European Commission for fifteen years. Engagement with issues technological, however,
may be a double-edged sword.

On the one hand, there is a long-standing belief that familiarity with a technology increases its positive
evaluation by the public. Familiarity not only refers to the active use of a technology and its products but
also to a basic knowledge of the principles and methods involved. In other words, promoters claim that
the public not only needs to be passively confronted with the technology at stake: rather, they have to

actively engage in searching for information and dealing with the issue.

On the other hand, there is a school of thought that see the public in the driving seat when it comes to
decision-making over the implementation of a (possibly risky) technology (Sclove 1995). Since the public
will be affected, the public should decide — so the normative argument proposes. In order to be able to
decide, the public needs to engage in the issue. Views on the technology may change — not necessarily
in favour of the technology — according to levels of engagement and as people acquire knowledge about

technical risks and benefits, and also about matters of public interest and distributional fairness.

Along the history of public engagement in Europe, starting with the Danish consensus conferences in the
1980s, varieties of this ‘Danish model’ have emerged in many Member States. Consensus conferences
have been introduced with different aims in mind, ranging from lay participation in real decision-making
to mere public relation exercises. These aims reflect diverse views on the role of the public in relation to
science and technology policy running from the extremes of ‘only the elite can decide such matters’ to
policy making by referenda or popular initiatives. Underlying these extreme views, and all those positions

in between, are a number of normative and pragmatic considerations.

In the Eurobarometer survey we are interested in finding out how engagement in science and
technology, by the public themselves, relates to their views. Do those who are more active in attending
and/or finding out about issues of science and technology hold different views from those for whom such

issues are of little interest?

Familiarity and engagement with a range of technologies

Figure 35 below is an illustration of public familiarity with a range of technologies within the life sciences.
It gives the percentages of respondents who report having heard of GM foods, animal cloning for food
production, nanotechnology, biobanks, and synthetic biology, prior to the interview. The top bar
illustrates the European weighted average (EU27), followed by a separate bar for each of the 32
countries included in the survey. The countries have been ordered according to aggregate familiarity
across the five technologies, i.e. by adding together the percentages who report having heard of each of

the five technologies in question.
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In Europe as a whole, there is widespread familiarity with both GM food and animal cloning in food
production. After more than a decade of controversy related to GM food, awareness is generally high.
Three out of four people have heard about animal cloning in food production. Since 2005, familiarity has
remained constant at about 80 per cent for GM food and about 45 per cent for nanotechnology. About a
third of Europeans have heard of biobanks. Among the five different technologies presented below,
biobanking is the area where levels of familiarity vary most between countries. For example, In Iceland,
80 per cent of the public have heard of biobanks. In Turkey, Austria, and Portugal, familiarity is less than
20 per cent. Finally, the emerging area of synthetic biology is on average not very well known in Europe.

Only 17 per cent of the European population has heard of synthetic biology.
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Figure 27: Familiarity with five technologies: percentages of people who have heard of
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Figure 27 also shows that there are significant differences between countries. There appears to be a
cluster of Nordic countries on top, including Sweden, Finland, and Norway, where familiarity is very high
across the range of technologies, and also the remaining Nordic countries, Denmark and Iceland, are
characterized by relatively high levels of awareness of these technologies. The country comparisons
indicate significant differences in familiarity with the five technologies. Least familiarity is found in Malta,
Turkey, and Portugal.

In the questionnaire, respondents who confirmed having heard of these technologies were asked two
additional, follow-up, questions concerning the extent to which they had also engaged in active
discussion or information search on the subject. So, for example, people who reported having heard of
GM food, were subsequently asked whether they had ‘talked about GM food with anyone before today’
or ‘searched for information about GM food’ either ‘frequently’, ‘occasionally’, ‘once or twice’, or ‘never’.
In general, and particularly relating to synthetic biology and biobanks, very few people state that they
have frequently talked and / or searched for information. Among the five technologies, GM food is the
area in which most people have been actively engaged, in terms of talking with other people or

searching for information.

Figure 28: Engagement with five technologies, EU27
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In Figure 28 above, response categories have been collapsed into three simple categories, indicating the
level of public engagement with the five technologies. The three categories include those who have not
heard of the technology, those who have passively heard but not actively talked about or search for
information, and finally those who have heard and also actively talked and/or searched for information
about the technology in question. The figure shows that 58 per cent of Europeans have had some
degree of active engagement with GM food prior to the interview, 26 per cent have heard about it
without engaging actively in discussion or information search, and the remaining 16 per cent are
unfamiliar with GM food. Almost half of the European population has actively engaged with animal
cloning, around 25 per cent of Europeans have actively engaged with nanotechnology, whereas only 18
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per cent and 9 per cent have talked and/or search for information about biobanks and synthetic biology

respectively.

Engagement and affective reactions

In the survey, respondents were asked to what extent they agreed or disagreed with a number of
statements concerning animal cloning in food production, GM food, and nanotechnology. For each of
these areas in turn, respondents were asked to indicate whether they would ‘totally agree’, ‘tend to
agree’, ‘tend to disagree’ or ‘totally disagree’ that such technological applications are ‘fundamentally
unnatural” and ‘makes you feel uneasy’. The responses to these two statements provide a measure of
what could be considered an affective dimension: do these technologies, i.e. animal cloning in food
production, GM food, and nanotechnology invoke anxiety or concern? Are Europeans worried about such

technological applications?

We might have expected that familiarity and active engagement with these technologies would have a
positive impact on the affective dimension, in the sense that those Europeans who had heard, actively
discussed and/or searched for information about animal cloning in food production, GM food, and
nanotechnology prior to the interview would be least worried about these technologies. In many
situations, people tend to be more concerned or worried about the issues that they are least familiar
with and least well-informed about. What the survey demonstrates, though, is that the relation between
familiarity on the one hand and unease on the other hand is not straightforward, but depends on the
particular technology in question.

Figure 29 below gives the average scores on an index of ‘worry’ related to the three technologies. The
index ranges from -1.5 to 1.5. Average scores above 0 indicate, that more people tend to agree that the
technologies are ‘fundamentally unnatural’ and ‘makes you feel uneasy’ and fewer people tend to
disagree with these statements. By comparing the average scores of those who have not heard, those
who have heard but not actively talked or searched for information, and those who have actively talked

or engaged in information search, we see some striking differences between technologies.
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Figure 29: 'Worry' index for three technologies, by level of engagement, EU27

Have not heard
W Have heard but not talked or searched for information
W Have heard and talked and/or searched for information

0.8 -

0.6

-0.2

Average (mean) score

Animal cloning in food GM food Nanotechnology
production

For nanotechnology, higher levels of familiarity and engagement clearly have a soothing effect on
Europeans. Among those who have not heard of nanotechnology, the average score on the index is
0.23, which means that in this group most people tend to agree that nanotechnology is fundamentally
unnatural and makes them feel uneasy. Among those who have heard of nanotechnology, but not
actively talked or searched for information, the average score is -0.01, which means that about an equal
amount of people either agree or disagree that nanotechnology is worrying. Finally, the average score
among those who have actively talked about nanotechnology or searched for information is -0.22,
indicating that in this group most people tend to disagree that nanotechnology is unnatural and ‘makes
you feel uneasy’. In the case of nanotechnology, then, the differences between these groups
demonstrate that higher levels of familiarity and engagement significantly reduce the extent of worrying

about nanotechnology.

For GM food and animal cloning in food production, the picture is rather different. First, on average
people are more affected by these technologies, and those who agree that animal cloning in food
production and GM food are ‘fundamentally unnatural’ and ‘makes you uneasy’ outnumber those who
disagree, irrespective of the level of familiarity and engagement. Furthermore, the relationship between
engagement and concern for these technologies is opposite to nanotechnology. For GM food and animal
cloning in food production, people who are most familiar and engaged are also those who worry the
most. These biotechnological applications appear to be so sensitive and controversial that higher levels
of involvement accelerate concern rather than ease the worry. This could well be part of the explanation
for the continued disapproval of GM food among the European public. Rising levels of familiarity over

time does not lead to less concerns, in fact the opposite seems to be the case.
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Engagement, risks and benefits
Similarly to the analyses of affective reactions to nanotechnology, GM food and animal cloning in food

production, also perceptions of risks and benefits are related to levels of familiarity and engagement.

In the 2010 barometer results, risk or safety has been a recurring and dominant issue in the way that
the European public relates to controversial technologies. In the questionnaire, three statements
particularly tap into the perceived safety of nanotechnology, GM food, and animal cloning in food
production. For each of these areas, respondents were asked to which extent they agree that the
technologies are ‘safe for future generations’, ‘safe for your health and your family’s health’, and ‘does
no harm to the environment’. Combined, these statements function as an index of ‘safety’, and
equivalent to the index of affect described above, the index for perceived safety ranges from -1.5to 1.5,
with average scores above 0 indicating, that a majority of people agree that the technologies are safe,

and scores below 0 indicating that most people disagree that the technologies in question are safe.

Figure 30 shows that Europeans clearly on average tend to disagree that GM food and animal cloning in
food production are safe technologies, no matter how familiar they are with them. There are modest
differences between people who are unfamiliar and people who are more actively engaged. With regard
to animal cloning in food production, the engaged Europeans find this technology slightly safer than
people who have not heard of it at all. For GM food the relation is opposite, but also in this case the
differences between the active, information-searching segment of the population and those who are
unfamiliar with GM food, is modest.

Figure 30: 'Safety’ index for three technologies, by level of engagement, EU27
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Again, nanotechnology stands somewhat out. In relation to nanotechnology, levels of familiarity and
engagement clearly have an impact on perceived safety. Those who had not heard of nanotechnology
before the interview are less convinced that nanotechnology is safe, and the majority of people within
this group disagrees that nanotechnology is safe for future generations, the environment, and their own
and their family’s health. People, who have heard, but not actively talked or searched for information
about nanotechnology are fairly more likely to agree that nanotechnology is safe, and in the final group

of actively engaged respondents, a small majority tend to agree that nanotechnology is safe.

With regard to perceived benefits of nanotechnology, GM food, and animal cloning in food production,
these are similarly measured on an index, based on two statements, namely that the technology ‘is good
for the national economy’ and ‘is not good for you and your family’. The latter statement is reversed in
the overall index, which ranges from -1.5 to 1.5, so that scores above 0 indicate agreement that the

technology is beneficial and scores below 0 indicate disagreement.

Figure 31: ‘Benefits' index for three technologies, by level of engagement, EU27
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Consistent with the previous results, the public assessment of nanotechnology differs from GM foods and
animal cloning in food production, and again, the level of engagement plays a significantly more
important role for Europeans’ perceptions of benefits in the case of nanotechnology. People who have
not heard of nanotechnology prior to the interview have an average score of 0.02 on the index, which
means that about an equal amount of these people either agree or disagree that nanotechnology is
beneficial. As familiarity increases, so do perceived benefits. People who have heard of nanotechnology
prior to the interview on average score 0.21 on the index, while those who have actively talked or
searched for information have an average score of 0.39, indicating that a majority in these groups agree
that nanotechnology is beneficial.
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For both GM food and particularly animal cloning in food production, a vast majority disagrees that these
technologies are beneficial, irrespective of their level of familiarity and engagement with these
technologies. There are almost no differences between those who are unfamiliar and those who have
some degree of familiarity with animal cloning for food production, when it comes to assessing benefits.
For GM food, those who have not heard of it before the interview tend to be a bit less sceptical about

benefits than those who knew about GM foods before the interview.

On the whole, public familiarity and engagement with technologies appear to have a significant impact
on assessment in the case of nanotechnology. Those who know about and actively engage in
nanotechnology tend to be much more inclined to perceive of nanotechnology as safe and beneficial and
something not to worry about. On the other hand, when it comes to the two controversial
biotechnologies, GM food and animal cloning in food production, levels of familiarity and engagement
play a minor role for perceptions. These technologies generally invoke worry, and are perceived as less
beneficial and safe.
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8. Pillars of truth: religion and science

Both science and religion are used as the basis of statements about the ‘truth’. But what happens when
these ‘truths’ collide? Religious authorities have made claims for the virtues of creationism and intelligent
design, and for these subjects to be included in the school curriculum in science. Others claim that a
collection of pluripotent stem cells are a human being, and that whatever the possible benefits, human
embryonic stem cell research should not be countenanced. From the scientific perspective, the positivists
have long argued that scientific truths trump any other form of knowing. Some scientific authorities have
argued that religion is at best wishful thinking, at worst a pernicious force in society. Such competition is
not, of course, inevitable. There are both scientists and religious leaders who see no intrinsic conflict
between these two pillars of the truth. But how do such positions play out with the public? How do
people in the major religious denominations of Europe view science, and what is the impact of the
strength of religious adherence on such views? In terms of views about science and technology, does a
scientific family background make a difference? And what is the impact of education in science from
school to university?

In the Eurobarometer respondents were asked questions about their religious denomination, their
religious beliefs, and behaviours. We explore the association between these facets of religion and a
selection of indicators of attitudes and beliefs about science and technology: generalised optimism and
pessimism about technologies; principles of governance for synthetic biology and animal cloning for food
products; and overall support for nanotechnology and GM food. Note that in this chapter the summaries
of Europe-wide responses are given for the 32 countries in the sample, rather than just for the 27
current Member States. This approach allows us to gain the maximum amount of information about

Muslim respondents, who are in very small numbers in all countries but Turkey.

Generalised technological optimism and pessimism

Technological optimism is based on a simple count of the number of technologies (see Chapter 1)
respondents say will ‘improve our way of life’. Similarly, technological pessimism is a count of the
number of technologies that respondents say will ‘make things worse’. As can be seen from Figure 32,
the non-religious are the most optimistic, while Muslim respondents are least optimistic. But Figure 32
also shows that Muslims are, along with the non-religious, the least pessimistic. The most pessimistic are
the adherents to the Orthodox Church. That said, apart from the difference in optimism between the
non-religious and Muslims, the other contrasts are relatively small, providing little basis for claims of

cleavages in the culture for science based on religious denomination.
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Figure 32: Index of generalised optimism and index of pessimism, by religious
denomination, 32 European countries (DKs excluded)
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We now look at responses to two questions that address the possible dilemma between science and

ethical positions. From the battery on regenerative medicine we take two questions and Figures 32 and

33 show how people in the different denominations responded:
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It is ethically wrong to use human embryos in medical research even if it might offer

promising new medical treatments

Should ethical and scientific viewpoints on regenerative medicine differ, the scientific

viewpoint should prevail

Figure 33: Ethical objection to human embryonic stem cell research, by religious
denomination, 32 European countries (DKs excluded)
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Figure 33 shows that the non-religious are, by a considerable margin, more likely to disagree that human
embryonic stem cell research is ethically wrong. A majority of 64 per cent are, by implication, prepared
to support stem cell research if it offers medical treatments. Those most likely to agree that stem cell
research is ethically wrong are the Muslims, Orthodox Christians and Catholics. But, what is also striking
is that 35 per cent of Muslims, 42 per cent of Orthodox Christians and 49 per cent of Catholics support
stem cell research on what appears to be utilitarian grounds — potential health benefits outweighing

ethical concerns.

Figure 34: Should science prevail over ethics? By religious denomination, 32 European
countries (DKs excluded)
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Figure 34 shows that across all the religions and amongst the non-religious, opinion is divided as to
whether, in a conflict between science and ethics, the scientific view should prevail. For the Muslims,
Catholics and the non-religious there is a slight majority leaning towards science, the Orthodox Christians
are equally divided, and among the Protestants the majority leans towards ethics. All in all, the striking
finding is of differences of opinion within the religious denominations and within the non-religious, rather

than differences between the religious and non-religious.
Now what of religious commitment? Here we take frequency of religious attendance in all the major

denominations as a proxy for commitment and look again at the above two questions about the ethics of

stem cell research and conflict between ethics and science.
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Figure 35: Ethical objection to human embryonic stem cell research, by religious
attendance, 32 European countries (DKs excluded)
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As can be seen in Figure 35, 62 per cent of those attending a religious service once a week or more
often are opposed to stem cell research even if it promises new medical treatments. And as the
frequency of religious attendance declines so do fewer people oppose stem cell research. That said it is
only among those who attend services once a year or less do we see a majority supporting stem cell
research. But, once again it is notable that even among the most committed a substantial minority — 38
per cent for ‘every week or more often’ and 46 per cent for ‘once in every one to three months’ resolve

the dilemma in favour of stem cell research.

What about our second dilemma — how should a conflict between science and ethics be resolved? Figure
44 shows, as we have seen before, that the greater the religious commitment the less are people
inclined to resolve such a conflict in favour of science. For those attending a service ‘every week of more
often’ the proportion is 5.5 to 4.5 in favour of ethics. At the other pole, of those who never attend a

service the proportion is the mirror image — 5.5 to 4.5 in favour of science.

All'in all, the non-religious are more optimistic about the contribution of technologies in the improvement
of everyday life and are more likely to support human embryonic stem cell research. But when faced
with a conflict between science and religion they are almost evenly split on which pillar of the truth
should prevail — not that different to the major European religious denominations. Religious commitment
appears to be associated with greater concerns about ethical issues in stem cell research and with a
belief that ethics should prevail of scientific evidence. However, here again there are many highly
religious people who say that science should prevail in such a conflict of opinion.
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Figure 36: Should science prevail over ethics? By religious attendance, 32 European
countries (DKs excluded)
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Although it is clear that religious commitment is related to an ethical rather than a scientific orientation
(Figure 36) this could be due, in part, to other factors. For example older people or possibly women,
categories of people that tend to be less supportive of science and technology may be more likely to
frequently attend religious services. Multiple regression allows us to investigate such hypotheses. Here
responses to the question concerning the priority given to ethics or science are ‘predicted’ using three
indicators — age, gender and religious commitment. We find that age is not a significant predictor but
both gender and the frequency of religious attendance are separately highly significant. Being female
and attending a religious service once a week or more are strongly related to the tendency to prioritize
ethics over science. While this does not explain what actually leads people to this position, it does show
that attributing the effect solely to religious commitment is overly simplistic. Other characteristics of the

individual outside the scope of our survey are implicated.

Scientific background and education

The last 20 years have seen a number of debates around the topic of science literacy. These range from
normative assertions about the need for citizen to know about matters scientific in order to participate in
the democratic process; concerns about the decline in the teaching of science and the rise in meta-
physical beliefs and the popularity of pseudo science, and the absence of scientific literacy feeding
resistance to scientific and technological innovation.

Attempts to measure science literacy have been controversial amongst the social scientific community
interested in science and technology. Miller and Durant were early initiators of the measurement camp
using a quiz format to assess people’s knowledge of scientific facts (Miller 1998). In a recent meta-
analysis Allum and colleagues showed a small but consistent positive correlation between various
measures of science literacy and support for science and technology (Allum et al. 2008). The critics of
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this approach argue that factual knowledge is but a small component of the understanding of techno-
science. This approach to science literacy supports the infamous ‘deficit model’ cultivating a caricature of
the public as ignorant, distrustful and risk averse, and points the finger of blame, for example for the
problems over GM food, exclusively on the public and away from systemic institutional and political
failings in the governance of science — a democratic deficit (Jasanoff 2000).

Yet, there are still interesting questions to be asked about the drivers of support and resistance to
science and technology. Why are some people more optimistic about technological innovation than
others? Why are some more relaxed about risk? As we have seen religious beliefs may play a part, but
the part is far more complex than a simple religion versus science equation. What of family background

and education?

In the Eurobarometer respondents were asked two questions about their family background and their

education in matters scientific. First, respondents were asked:

Does/Did any of your family have a job or a university qualification in natural science,

technology or engineering (for instance, physics, chemistry, biology, medicine)?

Figure 37 shows the percentages of respondents across six age groups who say that their mother and/or

father, or another family member, had such a job or qualification.

Figure 37: Parental and family university education/work in science, by age group of
respondent, EU27 (DKs excluded)
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As can be seen in Figure 37 about 1 in 5 people, regardless of age, come from a family background in
which their father, mother or another member of the family have a job or university training in science.
Across the sample as a whole 4 per cent have a parent educated or working in science and 17 per cent
have other family members with similar experience. It is notable that the prevalence of parents with
scientific experience increases among the younger age categories, increasing from 1 in 50 of those aged
65+ to 1 in 12 for the 15-24 year olds.

Now, what about the respondents themselves? In the survey the relevant question was:

Have you ever studied natural science, technology or engineering: at school, in college, in the

university or anywhere else?

With this question we divide the sample into those who have studied science at a university and those
who have not. As can be seen in table 9 around 8 per cent of Europeans have studied science at
university level. While 10 per cent of the 25-34 year olds have a university science education, not
unexpectedly it is lower, at 8 per cent, for the 15-24 year olds presumably because some of the latter

age group are not old enough to go to university.

Table 11 shows the prevalence of science education across the age groups.

Table 11: Percentages of science graduates by age group, EU27

Age group % respondents

15-24 8
25-34 12
35-44 8
45-54 7
55-64 9
65+ 5

Now, it is probably not unreasonable to expect that those socialised in a ‘scientific family’, or having
studied science at university will be not only more familiar with issues in science but also more
supportive of science led innovation. But the question remains by how much more, and do socialisation
and education have different impacts?

Figure 38 considers technological optimism and pessimism. On both counts those with a parent or other
family member, and those who have studied science at university are more optimistic and marginally less
pessimistic about the impact of the seven technologies than those with no family member educated or
working in science and those who have not studied science at university. Interestingly, there are no
differences in optimism between those respondents with a parent versus another family member

educated or working in science.
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Figure 39 shows that a science degree is associated with both greater optimism and lower pessimism

compared to those without a science degree.
The contrast between the socialisation effect (Figure 38) and the educational effect (Figure 39) is rather

striking. Studying science at university is associated with significantly higher optimism and lower

pessimism compared to family socialisation in science.

Figure 38: Technological optimism and pessimism, by science in the family, EU27
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Figure 39: Technological optimism and pessimism, by science education, EU27
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So far, we find that both family background in science and university education in science are associated
with respondents reporting greater optimism about science and technology. How do these groups
compare with others in their views about the governance of science. In the survey, respondents were
asked two questions. First, should decision-making be left primarily to the experts or based mainly on
the views of the public? And second, should decisions be made largely on evidence related to the risks

and benefits or based on moral and ethical considerations?

The responses to the two questions allow us to divide the public into four ‘types’ reflecting different
principles of governance. Opting for decisions based on expert advice rather than the views of the public,
and on the grounds of scientific evidence rather than moral and ethical considerations is labelled the
principle of scientific delegation. By contrast, those who want decisions to be based on scientific
evidence and to reflect the views of average citizens are opting for the principle of scientific deliberation.
By the same token, those who would prefer decisions to be based primarily on the moral and ethical
issues involved (rather than scientific evidence), and on the advice of experts rather than the general
public, we refer to as adopting a principle of moral delegation. And those who prioritise moral and ethical
over scientific considerations, whilst favouring the views of the general public over those of the experts,

we label as adhering to a principle of moral deliberation.

The survey involved a split ballot in which half the sample was asked about the governance of animal
cloning, while the other half was asked about synthetic biology. Hence we have two independent views
on the governance of these technologies. Table 12 shows the relevant percentages. Looking at the two
tables we see that opting for either moral delegation or scientific deliberation is not affected by studying
science at university. For both animal cloning and synthetic biology around 1 in 5 favour moral
delegation and about 1 in 11 favour scientific deliberation; whether a person has a degree in science or

not makes relatively little difference.

However, the contrast between moral deliberation and scientific delegation is rather striking. Those with
a science degree are 10 per cent more likely to opt for scientific delegation and about 10 per cent less
likely to chose moral deliberation compared to those without a degree in science. Hence, it may be
concluded that the study of science at university is associated with greater confidence in governance by

scientifically trained experts.

But having said that, it is worth noting that for animal cloning, 43 per cent of those with a science
degree opt for either moral deliberation or moral delegation. By implication, they recognise the moral
dimensions of animal cloning for food products and believe that the governance of this technology
should prioritise these. To a lesser extent we find the same for synthetic biology. Here 30 per cent of the
science graduates want to see the moral issues reflected in the governance of this technology. By the
same token, it is worth emphasising that amongst those without a degree in science 41 per cent opt for

scientific delegation in the case of animal cloning and 51 per cent in the case of synthetic biology.
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Table 12: Principles of governance for animal cloning and synthetic biology by science
education, EU27 (DKs excluded)

No science degree Science degree

2 -
% respondents Animal cloning Sg;tlggsc Animal cloning Synthetic biology
Moral deliberation 34 24 22 13

Moral delegation 17 15 21 17
Scientific

deliberation 9 10 7 8
Scientific delegation 41 51 50 62

In a final analysis in this section we look at support for a familiar technology GM food and a less familiar
one nanotechnology. Many believe that if only the public knew more about science and technology, they
would be more willing to support innovation and be less prone to be influenced by the siren voices of
opposition. Thus we continue our analyses by asking whether socialisation in a scientific family and/or a

university education in science associated with more support for these two technologies?

First we look at family background in Figure 40. For nanotechnology support rises from 60 per cent for
those without a family background in science to 63 per cent with another family member educated or
working in science, and to 73 per cent for those respondents whose father and/or mother are educated
or work in science. The respective percentages for GM food (see Figure 41) are 26, 30 and 37. Clearly
exposure to science in one’s family background is associated with more support for both nanotechnology
and GM food. But, as noted in the earlier analyses, the issue is not black and white. While those with a
mother and/or father working or educated in science are the most supportive of GM food, a majority —

63 per cent — do not agree that the development of GM food should be encouraged.

Figure 40: Support for nanotechnology, by family science background, EU27 (DKs
excluded)
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Figure 41: Support for GM food, by family science background, EU27 (DKs excluded)
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Looking at the impact of a science degree we find a rather similar picture — see Figure 42. Science
graduates are more supportive of nanotechnology than those without a science degree — 75 per cent
compared to 59 per cent respectively. The same pattern is observed for GM food. Support for GM food is
found among 34 per cent of science graduates compared to 26 per cent of those without a science

degree.

But, once again a majority of science graduates — 65 per cent — do not support the development of

GM food.

Figure 42: Support for GM food and nanotechnology, by science education, EU27 (DKs
excluded)
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Broadly speaking these analyses show that socialisation in a scientific family and having a university
education in science are associated with greater optimism about science and technology, more
confidence in regulation based on scientific delegation, and more willingness to encourage the
development of both nanotechnology and GM food. However, the analyses also show that scientific
socialisation either in the family or at university is not a magic bullet— it is not the panacea to the issue
of resistance to innovation. A majority of those coming from a scientific family background or with a

degree in science are not willing to support the development of GM food.

Religion and Science Education

These analyses point to some fairly consistent associations between views about science and technology

and both religious beliefs and commitment, and university education in science.

On average, compared to those respondents who say they are non-religious or atheist, those who say
they are a member of one of Europe’s major religious denominations are less optimistic about science
and technology’s contribution to a better future, less supportive of hESC research, and more likely to
support governance based on ethics rather than science. By contrast, science graduates and those with
one or other parent educated or employed in science related activities compared to others are more
optimistic about science and technology, have more confidence in regulation based on scientific

delegation, and more willingness to encourage the development of both nanotechnology and GM food.

But while these are consistent trends, they are also consistently underwhelming in size. In all the groups
under consideration — the religious and the non-religious, those from scientific families or not, and those
with a degree in science or not, there are many that depart from the ‘consistent pattern’. So, some with
religious beliefs and devotional commitment seem to show solid support for science, and some science
graduates are very concerned about ethics and far from supportive of GM food. To this extent, any
generalisations from these findings on the role of religion and education in cultivating views about

science should not be overstated.
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9. Climate change

In this section we turn to a theme affecting numerous issues addressed in this report - climate change,
global warming and sustainability. As we saw in chapter 1, all the energy technologies included in the
index of technological optimism — wind, solar and nuclear power — are increasingly believed to be likely
to improve our way of life over the next 20 years — an indication, perhaps, of public anxieties about the
impacts of climate change. Yet, while many scientists and political figures are also anxious and debates
highlight the need for action, the conference on climate policy in Copenhagen in autumn 2009 failed to
agree a compromise to take matters beyond the Kyoto protocol of more than a decade ago. Indeed the
parallel world-wide citizens’ conference on climate change arrived at more radical views than most

politicians would dare to countenance.

What do European citizens believe needs to be done about global warming and climate change?

In the survey, respondents were offered two possible ways of dealing with climate change and asked to

indicate which was closest to their opinion:

o Technology will stop climate change and global warming so we can maintain our way of
life and economic growth
o To halt climate change and global warming, we have to rethink ways of living even if it

means lower economic growth.

Figure 43 shows the percentages for the options chosen across EU 27 and for each country. There are

two trends of particular note.

First, there are relatively few ‘don‘t know’ responses to this question - these range from 2 per cent in
Finland to 19 per cent in Lithuania and Ireland. It is remarkable that there are 20 countries with less
than 10 per cent of respondents answering don’t know. This suggests that in the light of the ten or more
years of debate about climate change, much of it mired in a seemingly inextricable entanglement of

conflicting interests, the European public feels ready to take a stance.

And second, the European public take a radical stance. Respondents in all countries except two — Latvia
and Malta — select the option of changes in ways of living over technological solutions, even if this means
reduced economic growth. Across EU27 more than two to one favour this option. In only seven countries
(Bulgaria, Poland, Estonia, Lithuania, Romania, Latvia and Malta) is support for the ‘changing ways of
life’ solution below the ‘comfortable majority’ threshold of 55 per cent. It is also of note that in eight of

the wealthier European countries support for changing life styles is above 70 per cent.

Of course, there is often a gap between ‘what people say and what people do’, particularly in social
surveys where the cost of answering a question in a socially desirable way is minimal. But taking into
account other findings in this Eurobarometer on optimism about energy technologies and support for
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sustainable biofuels, we suggest that converging lines of inquiry point to a recognition that something

needs to be done about climate change and that both society and technology has a contribution to

make.

Figure 43: Favoured solutions for halting climate change
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Perceived consensus and policy expectations regarding the ‘changing ways of life’ solution
Overall, the support for the view that there is a need for changing lifestyles — even if this implies reduced
economic growth — is impressive. Do respondents perceive their views to be consensually shared and do
they think that their views will be adopted by politics in their country? Interestingly, whatever view on
climate change respondents hold, the majority is likely to assume that others share their views and that
their views will be reflected in national policies. Out of those who think that technology will stop climate
change, 58 per cent think that many other people share their views and 51 per cent assume that their
views will be adopted by their country’s policies (29 per cent and 36 per cent respectively do not think
so, with the remaining respondents saying that they don’t know). Out of those who think that a change
of life is needed to stop climate change, 63 per cent think that their views are shared by others but only
48 per cent think that their country will adopt their preferred policy (26 per cent and 37 per cent do not
think so). Given that an individual’s beliefs are reinforced by the support — actual or perceived - of
others, that so many believe that others share their views, is an indication of just how difficult is the task

of changing beliefs about climate change.

The expectations of the public concerning their government’s decisions are important in terms of future
social debate. When the publics have clear preferences for certain solutions and do not expect
governments to implement them, more social controversy and debate are to be expected. Figure 44
shows that in some countries (Finland, Switzerland, Greece, Sweden, Austria, Iceland) there is both a
strong preference for the ‘changing ways of life’ solution and high confidence that the country will adopt
policies consonant with this solution. In other countries, respondents — although strongly supporting the
‘changing ways of life’ solution — are less confident they will see corresponding policies (Germany,
Slovenia, Spain, France). Countries like Latvia, Romania, Estonia or Malta show a lower preference for

the ‘changing ways of life” solution, but also low expectations regarding a consonant public policy.
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% respondents who think (‘definitely’ or 'probably’) that their own country will

adopt policies in line with their view

Figure 44: Preference for 'changing ways of life' solution to climate change and
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Note: the two lines added mark the ‘comfortable majority’ threshold (55 per cent) for ease of

interpretation.
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10. Public ethics, technological optimism and support for biotechnology

This analysis and interpretation of the Eurobarometer 73.1 is a component of an EU funded project
Sensitive Technologies and European Public Ethics (STEPE)*. In the analysis of the survey we have
looked at the wider picture using summary scores across the EU27 countries, and presenting graphics
that show comparative data for the individual 32 countries. In this final chapter, we return to the
project’s wider goal of investigating European public ethics, and we do so using a statistical technique—
cluster analysis — that allows us to identify groups of countries that share broadly similar views on moral

and ethical issues in relation to science and technology.

The analysis is based on those questions in the survey that addressed moral and ethical sensitivity:

. The percentage of respondents who think that in a disagreement between science and ethics
in the context of regenerative medicine, the ethical view should prevail (ethics over science or
science over ethics).

° For GM food, nanotechnology and animal cloning, the average level of concern about
distributional fairness — whether ‘it will benefit some people but put others at risk’ and whether
‘it will help people in developing nations’. Rather than ‘distributional equity’ we call this
distributional fairness.

° The percentage of respondents who would want to know about the moral and ethical issues
involved in synthetic biology if they were deciding how to vote in a referendum (interest in
ethics).

. The percentage of respondents who think that the governance of science, in relation to
synthetic biology, and separately, animal cloning, should be based on moral and ethical

considerations rather than scientific evidence (moral governance versus scientific governance).

It is important to appreciate that cluster analysis is a procedure for summarizing a variety of data
sources. It provides a number of possible ‘solutions’, identifying different numbers of clusters, from
which the researcher chooses the most interpretable. In this sense, the outcome of a cluster analysis is
tentative and provisional. For our analysis, we selected a five-cluster solution for the 32 countries. Each

cluster comprises a set of countries, described in Table 13 below.

¥ Funded by the Science in Society Programme of the EU’s Seventh Framework Programme for Research and Technological
Development. For more information on STEPE, see http://www.stepe.eu
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Table 13: Public ethics: five clusters

Cluster Countries

Profile

Sensitivities and

place of science

Czech

Republic, Estonia,

Belgium,

France, Slovakia,
Sweden and UK

Low concern over distributional fairness
Balanced on governance of science
Moderate interest in ethics

Science over ethics

Interest in ethics

Science 1st

Croatia, Finland, e Moderate concern about distributional Distributional fairness
Latvia, fairness Science 1st
Luxembourg, o Balanced on scientific governance

Norway, Poland, e Low interest in ethics

Portugal, Turkey o Science over ethics

Hungary, TItaly, e Moderate concern about distributional ~Science 1st
Lithuania, fairness Low to moderate
Romania and e Scientific governance interest in ethical
Spain ° Low interest in ethics issues

Science over ethics

Austria, Bulgaria,
Cyprus, Germany,
Greece, Slovenia

and Switzerland

High concern about distributional
fairness, particularly about GM food
High support for moral governance
Moderate interest in ethics

Ethics over science

Distributional fairness

Science 2nd

Denmark, Iceland,
Ireland,
Netherlands and
Malta

Low fairness concerns, particularly for
GM food

Moral governance

High interest in ethics

Ethics over science

Moral governance

Science 2nd

We must take care in interpreting these clusters. First, Europe does not present a level playing field
when it comes to matters of science and society. Some countries have a longish history of bringing moral
and ethical issues into science; others have not. Equally, what constitutes ‘ethical concerns’ may vary
across countries due to their wider history and more specific experiences with science and technology.
For example, Austria’s referendum in 1996 set in train a long history of sensitivities around genetic
modification, and in the UK, the Human Embryology and Fertilisation Authority facilitated the

development of regenerative medicines well in advance of many other European countries.

Table 14 shows some quite nuanced differences between the clusters. Countries in cluster 4 are
characterized by a wide ranging moral and ethical imperative, while countries in cluster 5 are interested

in ethical issues, but apparently not concerned about distributional fairness.
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In contrast to clusters 4 and 5, the countries in clusters 1, 2 and 3 all prioritise science over ethics.
Clusters 2 and 3 differ from countries in cluster 1 by a greater concern about issues of distribution
fairness. And in cluster 1 we see a greater interest in the ethical implications of synthetic biology in
comparison to clusters 2 and 3.

How do these patterns of ethical concerns relate to levels of support for science and technology? To
investigate this, we take three indicators:

° Technological optimism - the number of technologies that people say would improve our
way of life (optimism)

° Support for GM food, nanotechnology and animal cloning for food products - total
percentage of supporters (bio-nano)

. Support for the various regenerative medicines — see Chapter 4; total percentage of

supporters (regenerative medicine)

Table 14: Public ethics and support for biotechnology

Cluster Sensitivities Optimism Support for Support for
bio-nano regenerative medicine

1 Interest in ethics High High High
science 1st

2 Distributional fairness Medium Medium Low
Science 1st

3 Science 1st Medium Medium Medium

4 Distributional fairness Low Low Low
Science 2nd

5 Moral governance Medium High High
Science 2nd

Table 14 shows some interesting associations between public sensitivities and levels of support for the
technologies. Cluster 4, predominantly German speaking countries, for whom all the moral and ethical
issues appear to be highly sensitivities show, relatively speaking, the lowest technological optimism and

lowest support for regenerative medicines and for bio-nano.

Cluster 5, which includes Denmark, the Netherlands and Ireland, also put science second and have
strong views on the importance of moral and ethical issues in governance. At the same time they are,
relatively speaking, among the most supportive of bio-nano and regenerative medicine, and show
moderate technological optimism. Reflecting on the recent history of Denmark and the Netherlands the

combination of public sensitivities about and support for science and technology might reflect the
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successful embedding of societal issues in science — societies at ease with scientific progress, informed

by ethical principles.

By contrast, cluster 1, which includes France, Sweden and the UK, put science first but also show an
interest in, rather than possibly concerns about, ethics. In these countries distributional fairness is
apparently not an issue. In this cluster of countries, relative to others, technological optimism is high and

there are high levels of support for regenerative medicines and bio-nano.

Cluster 2 is a heterogeneous group of countries linked by putting science first, having some concerns
about distributional fairness but otherwise at the centre of gravity in Europe. They are, relatively
speaking, moderately optimistic about technology, not very keen on regenerative medicine and moderate

supporters bio-nano.

Cluster 3, which includes Italy, Spain and Hungary also put science first. But in these countries ethical
and moral issues are not on the public’s radar screen. In comparison with the other clusters, these
countries show moderate levels of technological optimism and equally moderate levels of support for bio-

nano.

Figure 45 shows how the clusters are statistically related to each other. Looking from the bottom to the
top of the graphic, it can be seen that clusters 1 and 2 are more similar to each other than to any other
cluster. Cluster 3 is more similar to clusters 1 and 2 than it is to any other cluster. Clusters 4 and 5 are
more similar to each other than to any other cluster. If we were to select a two cluster solution to these
data, we would split the countries between those in clusters 1, 2 and 3 on the one hand, and clusters 4
and 5 on the other. Another way of expressing this is to say that the greatest division between countries
is between those in the upper three rows of Table 14, and those in the lower two rows. And it turns out
that the key characteristic distinguishing those two groups of countries from each other is the relative
priority given to scientific versus ethical concerns. But having said that we need to move down the
graphic and note that clusters where distributional fairness is a concern are rather different in their

support for science and technology, than those clusters (1 and 5) where this is a lesser concern.
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Figure 45: Relationships between clusters of countries

Science 1st Ethics 1st

2 3 5
Concerns about Distributional
Fairness
Support: High Mixed Moderate Low High

Looking at clusters 4 and 5 it is clear that we cannot conclude that giving priority to ethics over science
leads to a profile of low technological optimism and low support for biotechnologies. Rather,
technological optimism and support for biotechnologies must be seen as a combination of the priority
given to either ethics over science, orscience over ethics; and crucially, whether distributional fairness is
a particular sensitivity. Where ethics takes priority, concerns about distributional fairness lead to a profile
of low support. And when science taking priority over ethics is combined with concerns about
distributional fairness, then support moderate. For the present we conclude that the relations between
perceptions of science and technology, and public ethics are intriguing. In our continuing research we
will dig deeper into the meaning and origins of distributional fairness, and into the wider implications of

the relative priority that people give to science versus ethics.
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QB1

QB2a

QB3a

Annex 1

EB Special 73.1 Biotechnology and the Life Sciences

Questionnaire: English version

I am going to read out a list of areas where new technologies are currently developing.
For each of these, do you think it will have a positive, a negative or no effect on our way of
life in the next 20 years?

(ONE ANSWER PER LINE)

(READ 0OUT) Positive Negative  No effect DK
effect effect

1 Solar energy 1 2 3 4
2 Computers and Information Technology 1 2 3 4
3  Biotechnology and genetic engineering 1 2 3 4
4 Space exploration 1 2 3 4
5 Nuclear energy (M) 1 2 3 4
6  Nanotechnology 1 2 3 4
7  Wind energy (N) 1 2 3 4
8 Brain and cognitive enhancement (M) 1 2 3 4

ASK QB2a TO QB4a ONLY TO SPLIT A - OTHERS GO TO QB2b

Let's speak now about genetically modified (GM) food made from plants or micro-
organisms that have been changed by altering their genes. For example a plant might
have its genes modified to make it resistant to a particular plant disease, to improve its
food quality or to help it grow faster.

Have you ever heard of genetically modified (or GM) foods before? (M)
Yes 1
No 2
EB64.3 QB6a TREND MODIFIED
ASK QB3a IF "YES", CODE 1 IN QB2a - OTHERS GO TO QB4a
Have you ever...?
(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)
(READ OUT) Yes, Yes, Yes, No, never DK
frequently occasionally only
once or
twice
1 Talked about GM food with anyone 1 2 3 4 5
before today
2 Searched for information about 1 2 3 4 5
GM food
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QB4a

QB2b

ASK ALL IN SPLIT A

For each of the following issues regarding GM food please tell me if you agree or disagree
with it.

(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)

(READ 0OUT) Totally Tend to Tend to Totally DK
agree agree disagree  disagree

1 GM food is good for the 1 2 3 4 5
(NATIONALITY) economy

2 GM foods is not good for you and 1 2 3 4 5
your family

3 GM food helps people in 1 2 3 4 5
developing countries

4 GM food is safe for future 1 2 3 4 5
generations

5 GM food benefits some people but 1 2 3 4 5
puts others at risk

6 GM food is fundamentally 1 2 3 4 5
unnatural

7  GM food makes you feel uneasy 1 2 3 4 5

8 GM food is safe for your health 1 2 3 4 5
and your family’s health

9 GM food does no harm to the 1 2 3 4 5
environment

10 The development of GM food 1 2 3 4 5

should be encouraged
ASK QB2b TO QB7b ONLY TO SPLIT B - OTHERS GO TO QB5a

And now thinking about nanotechnology: Nanotechnology involves working with atoms
and molecules to make new particles that are used in cosmetics to make better anti-aging
creams, suntan oils for better protection against skin cancer and cleaning fluids to make
the home more hygienic. Despite these benefits, some scientists are concerned about the
unknown and possibly negative effects of nano particles in the body and in the
environment.

Have you ever heard of nanotechnology before? (M)

—_

Yes
No 2
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ASK QB3b IF "YES", CODE 1 IN QB2b - OTHERS GO TO QB4b
QB3b Have you ever...?

(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)

(READ OUT) Yes, Yes, Yes, No, never DK
frequently occasionally only
once or
twice
1 Talked about nanotechnology with 1 2 3 4 5
anyone before today
2 Searched for information about 1 2 3 4 5
nanotechnology

ASK ALL IN SPLIT B

QB4b For each of the following statements regarding nanotechnology please tell me if you agree
or disagree with it.

(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)

(READ OUT) Totally Tend to Tend to Totally DK
agree agree disagree  disagree

1 Nanotechnology is good for the 1 2 3 4 5
(NATIONALITY) economy

2 Nanotechnology is not good for 1 2 3 4 5
you and your family

3 Nanotechnology helps people in 1 2 3 4 5
developing countries

4 Nanotechnology is safe for future 1 2 3 4 5
generations

5 Nanotechnology benefits some 1 2 3 4 5
people but puts others at risk

6 Nanotechnology is fundamentally 1 2 3 4 5
unnatural

7  Nanotechnology makes you feel 1 2 3 4 5
uneasy

8 Nanotechnology is safe for your 1 2 3 4 5
health and your family’s health

9 Nanotechnology does no harm to 1 2 3 4 5
the environment

10 Nanotechnology should be 1 2 3 4 5
encouraged
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QB5b

QB6b

Let's speak now about cloning farm animals. Cloning may be used to improve some
characteristics of farmed animals in food production. Due to the high cost of cloning, this
technique would mainly be used to produce cloned animals which will reproduce with non-
cloned animals. Their offspring would then be used to produce meat and milk of higher
quality. However, critics have raised questions about ethics of animal cloning.

Have you ever heard of animal cloning in food production before?

Yes 1
No 2
ASK QB6b IF "YES", CODE 1 IN QB5b - OTHERS GO TO QB7b
Have you ever...?
(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)
(READ OUT) Yes, Yes, Yes, No, never DK
frequently occasionally only
once or
twice
1 Talked about animal cloning in 1 2 3 4 5
food production with anyone
before today
2 Searched for information about 1 2 3 4 5

animal cloning in food production
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ASK ALL IN SPLIT B

QB7b For each of the following statements regarding animal cloning in food production please
tell me if you agree or disagree with it.

(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)

(READ 0OUT) Totally Tend to Tend to Totally DK
agree agree disagree  disagree

1 Animal cloning in food production 1 2 3 4 5
is good for the (NATIONALITY)
economy

2 Animal cloning in food production 1 2 3 4 5
is not good for you and your
family

3 Animal cloning in food production 1 2 3 4 5
helps people in developing
countries

4 Animal cloning in food production 1 2 3 4 5
is safe for future generations

5 Animal cloning in food production 1 2 3 4 5

benefits some people but puts
others at risk

6 Animal cloning in food production 1 2 3 4 5
is fundamentally unnatural

7 Animal cloning in food production 1 2 3 4 5
makes you feel uneasy

8 Animal cloning in food production 1 2 3 4 5

is safe for your health and your
family’s health

9  Animal cloning in food production 1 2 3 4 5
does no harm to the environment
10  Animal cloning in food production 1 2 3 4 5

should be encouraged
ASK QB5a TO QB10a ONLY TO SPLIT A - OTHERS GO TO QB8b

Let's speak now about regenerative medicine which is a new field of medicine and clinical
applications that focuses on the repairing, replacing or growing of cells, tissues, or organs.

QB5a Stem cell research involves taking cells from human embryos that are less than 2 weeks
old. They will never be transplanted into a woman’s body but are used to grow new cells
which then can be used to treat diseases in any part of the body. Would you say that...?

(READ OUT — ONE ANSWER ONLY)

You fully approve and do not think that special laws are necessary
You approve as long as this is regulated by strict laws

You do not approve except under very special circumstances

You do not approve under any circumstances

DK

U b WN =
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QB6a Now suppose scientists were able to use stem cells from other cells in the body, rather
than from embryos. Would you say that...?

(READ OUT — ONE ANSWER ONLY)

You fully approve and do not think that special laws are necessary 1
You approve as long as this is regulated by strict laws 2
You do not approve except under very special circumstances 3
You do not approve under any circumstances 4
DK 5
NEW
QB7a Scientists can put human genes into animals that will produce organs and tissues for

transplant into humans, such as pigs for transplants or to replace pancreatic cells to cure
diabetes. Would you say that...?

(READ OUT — ONE ANSWER ONLY)

You fully approve and do not think that special laws are necessary
You approve as long as this is regulated by strict laws

You do not approve except under very special circumstances

You do not approve under any circumstances

DK

U b WN =

QB8a Scientists also work on gene therapy which involves treating inherited diseases by
intervening directly in the human genes themselves. Would you say that...?

(READ OUT — ONE ANSWER ONLY)

You fully approve and do not think that special laws are necessary
You approve as long as this is regulated by strict laws

You do not approve except under very special circumstances

You do not approve under any circumstances

DK

b wWN =

QB9a Regenerative medicine is not only about developing cures for people who are ill. It is also
looking into ways of enhancing the performance of healthy people, for example to improve
concentration or to increase memory. Would you say that...?

(READ OUT — ONE ANSWER ONLY)

You fully approve and do not think that special laws are necessary
You approve as long as this is regulated by strict laws

You do not approve except under very special circumstances

You do not approve under any circumstances

DK

Uu A wWN =
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QB10a Now I would like to know whether you agree or disagree with each of the following issues
regarding regenerative medicine.

(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)

(READ OUT) Totally Tend to Tend to Totally DK
agree agree disagree  disagree
1 Research involving human 1 2 3 4 5

embryos should be forbidden,
even if this means that possible
treatments are not made available
to ill people

2 Itis ethically wrong to use human 1 2 3 4 5
embryos in medical research even
if it might offer promising new
medical treatments

3 We have a duty to allow research 1 2 3 4 5
that might lead to important new
treatments, even when it involves
the creation or use of human
embryos

4 Should ethical and scientific 1 2 3 4 5
viewpoints on regenerative
medicine differ, the scientific
viewpoint should prevail

5 Mixing animal and human genes is 1 2 3 4 5
unacceptable even if it helps
medical research for human health

6 You do not support developments 1 2 3 4 5
in regenerative medicine if it only
benefits rich people

7 Immediately after fertilisation the 1 2 3 4 5
human embryo can already be
considered to be a human being

8 Research on regenerative medicine 1 2 3 4 5
should be supported, even though
it will benefit only a few people

9 Research into regenerative 1 2 3 4 5
medicine should go ahead, even if
there are risks to future
generations
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QBSb

QB9b

QB10b

QB11b

ASK QB8b TO QB11b ONLY TO SPLIT B - OTHERS GO TO QB11a

Some European researchers think there are new ways of controlling common diseases in
apples— things like scab and mildew. There are two new ways of doing this. Both mean
that the apples could be grown with limited use of pesticides, and so pesticide residues on
the apples would be minimal.

The first way is to artificially introduce a resistance gene from another species such as a
bacterium or animal into an apple tree to make it resistant to mildew and scab. For each of
the following statements about this new technique please tell me if you agree or disagree.

(SHOW CARD WITH SCALE - SHOW PICTURE (Bacterium to apple) — ONE ANSWER PER LINE)

(READ OUT) Totally Tend to Tend to Totally DK
agree agree disagree  disagree
1 Itis a promising idea 1 2 3 4 5
2 Eating apples produced using this 1 2 3 4 5
technique will be safe
3 It will harm the environment 1 2 3 4 5
4  Itis fundamentally unnatural 1 2 3 4 5
5 It makes you feel uneasy 1 2 3 4 5
6 It should be encouraged 1 2 3 4 5

And which of the following statements is closest to your view?

Apples created by this technique would be like GM food and should be clearly

identified with a special label 1
Apples created by this technique would be the same as ordinary apples and would

not need special labelling 2
DK 3

The second way is to artificially introduce a gene that exists naturally in wild/ crab apples
which provides resistance to mildew and scab. For each of the following statements about
this new technique please tell me if you agree or disagree.

(SHOW CARD WITH SCALE - SHOW PICTURE (Apple to apple) — ONE ANSWER PER LINE)

(READ OUT) Totally Tend to Tend to Totally DK
agree agree disagree  disagree

1 It will be useful 1 2 3 4 5
2 It will be risky 1 2 3 4 5
3 It will harm the environment 1 2 3 4 5
4 Itis fundamentally unnatural 1 2 3 4 5
5 It makes you feel uneasy 1 2 3 4 5
6 It should be encouraged 1 2 3 4 5

And which of the following statements is closest to your view?

(READ OUT — ONE ANSWER ONLY)

Apples created by this technique would be like GM food and should be clearly

identified with a special label 1

Apples created by this technique would be the same as ordinary apples and would

not need special labelling 2

DK 3
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QBiila

QB12a

QB13al

QB13a2

QB13a3

120

ASK QB11la TO QB16a ONLY TO SPLT A - OTHERS GO TO QB12b

Synthetic biology is a new field of research bringing together genetics, chemistry and
engineering. The aim of synthetic biology is to construct completely new organisms to
make new life forms that are not found in nature. Synthetic biology differs from genetic
engineering in that it involves a much more fundamental redesign of an organism so that

it can carry out completely new functions.

Before today, have you ever heard anything about synthetic biology?

Yes 1
No 2
ASK QB12a IF "YES", CODE 1 IN QB11a - OTHERS GO TO QB13al
Have you ever...?
(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)
(READ OUT) Yes, Yes, Yes, No, never
frequently occasionally only
once or
twice
1 Talked about synthetic biology 1 2 3 4
with anyone before today
2 Searched for information about 1 2 3 4

synthetic biology

ASK ALL IN SPLIT A

DK

Suppose, there was a referendum about synthetic biology and you had to make up your

mind whether to vote for or against. Among the following, what would be the most

important issue on which you would like to know more? Firstly?

And secondly?

And thirdly?

(SHOW CARD — ONE ANSWER PER COLUMN)

(READ OUT) QB13al  QB13a2

QB13a3

FIRSTLY SECONDLY THIRDLY

What the scientific processes and techniques are 1 1
Who is funding the research and why 2 2
What the claimed benefits are 3 3
What the possible risks are 4 4
Who will benefit and who will bear the risks 5 5
What is being done to regulate and control synthetic biology 6 6
What is being done to deal with the social and ethical issues 7 7
involved

Other (SPONTANEOUS) 8 8
None (SPONTANEOUS) 9 9
DK 10 10

NOOuUTh~WNH
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QB14a

QB15a

QB16a

QB12b

Overall, what would you say about synthetic biology?
(READ OUT — ONE ANSWER ONLY)

You fully approve and do not think that special laws are necessary
You approve as long as this is regulated by strict laws

You do not approve except under very special circumstances

You do not approve under any circumstances

DK

g b wWwN =

Let’s speak now about biofuels. Biofuels are made from crops like maize and sugar cane
that are turned into ethanol and biodiesel for airplanes, cars and lorries. Unlike oil,
biofuels are renewable, would reduce greenhouse gas emissions and make the European
Union less dependent on imported oil. Critics, however, say that these biofuels take up
precious agricultural land and may lead to higher food prices in the European Union and
food shortages in the developing world.

To what extent do you think these biofuels should be encouraged or not be encouraged?
(READ OUT — ONE ANSWER ONLY)

Should definitely be encouraged
Should probably be encouraged
Should probably not be encouraged
Should definitely not be encouraged
DK

Uu b wWN =

Now, scientists are working on more sustainable biofuels. These can be made from plant
stems and leaves - the things we don’t eat, or from trees and algae. With these second
generation biofuels, there is no longer the need to use food crops.

To what extent do you think these sustainable biofuels should be encouraged or not be
encouraged?

(READ OUT — ONE ANSWER ONLY)

Should definitely be encouraged
Should probably be encouraged
Should probably not be encouraged
Should definitely not be encouraged
DK

U D WN =

ASK QB12b TO QB18b ONLY TO SPLIT B - OTHERS GO TO QB19

And now thinking about biobanks for biomedical research: These are collections of
biological materials (such as blood and/or tissues) and personal data (medical records,
lifestyle data) from large numbers of people. Using biobanks, researchers will try to
identify the genetic and environmental factors in diseases, to improve prevention,
diagnosis and treatment. Participation in biobanks is voluntary. Critics, however, raise
questions about privacy, confidentiality and commercial interests regarding the biobanks
and about who is going to regulate them.

Before today, have you ever heard anything about biobanks?

[y

Yes
No 2
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ASK QB13b IF "YES", CODE 1 IN QB12b - OTHERS GO TO QB14b
QB13b Have you ever...?

(SHOW CARD WITH SCALE — ONE ANSWER PER LINE)

(READ OUT) Yes, Yes, Yes, No, never DK
frequently occasionally only
once or
twice
1 Talked about biobanks with 1 2 3 4 5
anyone before today
2 Searched for information about 1 2 3 4 5
biobanks

ASK ALL IN SPLIT B

QB14b In a hospital doctors ask the patient to sign a form giving permission to carry out an
operation — this is called ‘informed consent’ and it is also required of medical researchers
who do research involving members of the public. When a scientist does research on data
in a biobank, what do you think about the need for this kind of permission? Researchers
should...

(READ OUT - ONE ANSWER ONLY)

Not need to ask for permission

Ask for permission only once

Ask for permission for every new piece of research
DK

A WN =

DO NOT ASK QB15b2 IF "NONE" OR "DK", CODE 9-10 IN QB15b1

QB15b1 Biobanks will follow up participants over long periods of time. And many biobanks will
work with industrial companies to develop new medicines. Who do you think should be
primarily responsible for protecting the public interest? Firstly?

QB15b2 And secondly?

(SHOW CARD — ONE ANSWER PER COLUMN)

(READ OUT) QB15b1 QB15b2
FIRSTLY SECONDLY
Medical doctors 1 1
Researchers 2 2
Public institutions (universities, hospitals) 3 3
National governments 4 4
Ethics committees 5 5
International organisations such as the European Union or World 6 6

Health Organisation

National Data Protection Authorities 7 7
Other (SPONTANEOUS) 8 8
None (SPONTANEOUS) 9 9
DK 10 10
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QB16b Would you be willing to provide information about yourself to a biobank?

(READ OUT — ONE ANSWER ONLY)

Yes, definitely 1
Yes, probably 2
No, probably not 3
No, never 4
DK 5

QB17b  In order to understand the causes of diseases researchers need as much information as
possible about the people in the biobank. Would you personally be concerned or reluctant
about the collection of any of the following types of data and materials from you?

(SHOW CARD — READ OUT — MULTIPLE ANSWERS POSSIBLE)

Blood samples

Tissue collected during medical operations

Your genetic profile

Medical record from your doctor

Lifestyle (what you eat, how much exercise you take, etc.)
Other (SPONTANEOUS)

None (SPONTANEOUS)

DK
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QB18b Some countries in the European Union have one or more biobanks. Do you think the
sharing and exchange of personal data and biological materials tissue across Member
States should be encouraged?

(READ OUT — ONE ANSWER ONLY)

Yes, definitely
Yes, probably
No, probably not
No, definitely not
DK

gua b wWN =
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QB19

QB20a

QB21a

QB22a

124

ASK ALL

For each of the following people and groups, do you think they are doing a good job for

society or not doing a good job for society?

(ONE ANSWER PER LINE)

(READ OUT - ROTATE) Doinga  Not doing
good a good job
job for  for society

society

1 Newspapers, magazines and television which report on 1
biotechnology

2 Industries which develop new products with biotechnology 1

3 University scientists who conduct research in biotechnology 1

4 Consumer organisations which test biotechnological products 1

5 Environmental groups who campaign about biotechnology 1

6 (NATIONALITY) Government making laws about 1
biotechnology

7  Retailers who ensure our food is safe

8 The European Union making laws about biotechnology for all 1
EU Member States

9  Ethics committees who consider the moral and ethical 1
aspects of biotechnology

10 Religious leaders who say what is right and wrong in the 1
development of biotechnology

11 Medical doctors 1

ASK QB20a TO QB22a ONLY TO SPLIT A - OTHERS GO TO QB20b
Which of the following views is closest to your own?
(READ OUT — ONE ANSWER ONLY)

Decisions about synthetic biology should be based primarily on scientific evidence

Decisions about synthetic biology should be based primarily on the moral and ethical

issues
DK

Which of the following views is closest to your own?

(READ OUT — ONE ANSWER ONLY)

Decisions about synthetic biology should be based mainly on the advice of experts
Decisions about synthetic biology should be based mainly on what the majority of
people in a country thinks

DK

Which of the following views is closest to your own?

(READ OUT — ONE ANSWER ONLY)

Synthetic biology should be tightly regulated by Government

Synthetic biology should be allowed to operate in the market place like a business

DK

ASK QB20b TO QB22b ONLY TO SPLIT B - OTHERS GO TO QB23

NNNNN N

N

N

DK
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QB20b

QB21b

QB22b

QB23

QB24

QB25

Which of the following views is closest to your own?
(READ OUT — ONE ANSWER ONLY)

Decisions about animal cloning should be based primarily on scientific evidence

Decisions about animal cloning should be based primarily on the moral and ethical

issues
DK

Which of the following views is closest to your own?

(READ OUT — ONE ANSWER ONLY)

Decisions about animal cloning should be based mainly on the advice of experts
Decisions about animal cloning should be based mainly on what the majority of
people in a country thinks

DK

Which of the following views is closest to your own?

(READ OUT — ONE ANSWER ONLY)

Animal cloning should be tightly regulated by Government

Animal cloning should be allowed to operate in the market place like a business
DK

ASK ALL

Which of the following views is closest to your own?

(READ OUT — ONE ANSWER ONLY)

The Government should take responsibility to ensure that new technologies benefit

everyone
It is up to people to seek out the benefits from new technologies themselves
DK

And which of the following do you think is most important?

(READ OUT — ONE ANSWER ONLY)

Protecting freedom of speech and human rights

Fighting crime and terrorism

DK

And which of the following do you think is most important?

(READ OUT — ONE ANSWER ONLY)

Having strong European companies to compete in global markets

Reducing economic inequalities among people in the European Union
DK

N =

N

N

N =
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QB26 And which of the following do you think is most important?
(READ OUT — ONE ANSWER ONLY)

To halt climate change and global warming we will all have to rethink our ways of

living even if it means lower economic growth in (OUR COUNTRY) 1
Technology will find a way to stop climate change and global warming so that we

can maintain our way of life and have economic growth 2
DK 3

QB27 To what extent do you think your view on climate change and global warming is shared in
(OUR COUNTRY)?

(READ OUT — ONE ANSWER ONLY)

Everyone shares my views

A lot of people share my views
A few people share my views
No one shares my views

DK

gauaphwWN =

QB28 Do you think (OUR COUNTRY) will adopt policies in line with your view on this matter?
(READ OUT — ONE ANSWER ONLY)

Yes, definitely
Yes, probably
No, probably not
No, definitely not
DK

Uu b WN =

QB29 Overall how strongly would you say you feel about issues concerning biotechnology that
we have been talking about in this survey?

(READ OUT — ONE ANSWER ONLY)

Extremely strongly
Very strongly
Somewhat strongly
Not at all strongly
DK

gauabhwWN =

QB30 Does/Did any of your family have a job or a university qualification in natural science,
technology or engineering (for instance, physics, chemistry, biology, medicine)?

(READ OUT — MULTIPLE ANSWERS POSSIBLE)

Yes, your father

Yes, your mother

Yes, another member of your family
No, no one in your family

DK

~

< ~
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~
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QB31 Have you ever studied natural science, technology or engineering: at school, in college, in
the university or anywhere else?

(READ OUT — ONE ANSWER ONLY)

Yes, at the university

Yes, in college

yes, at school

Yes, elsewhere

No, you have never studied any of these
DK

AU A WN -

QB32 Which of these statements comes closest to your beliefs?
(SHOW CARD - READ OUT - ONE ANSWER ONLY)

You believe there is a God

You believe there is some sort of spirit or life force

You don't believe there is any sort of spirit, God or life force
DK

AWN =

EB63.1 QB2
QB33 Do you consider yourself to be...?
(DO NOT READ - SHOW CARD - PRECODED LIST - ONE ANSWER ONLY)

Catholic
Orthodox
Protestant
Other Christian
Jewish

Muslim

Sikh

Buddhist
Hindu

Atheist 10
Non believer\Agnostic 11
Other (SPONTANEOUS) 12
DK 13

OCoONOOUTA, WN

EB71.2 D44
QB34 Apart from weddings or funerals, about how often do you attend religious services?
(SHOW CARD - READ OUT - ONE ANSWER ONLY)

More than once a week
Once a week

About once a month
About each 2 or 3 month
Only on special holy days
About once a year

Less often

Never

DK

OCoONOOTULTDA, WN -
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Annex 2

Eurobarometer on Biotechnology and the Life Sciences, 2010 (73.1)

Descriptive statistics
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This is the seventh in a series of Eurobarometer surveys on life sciences and biotechnology conducted
in 1991, 1993, 1996, 1999, 2002, 2005 and 2010. This latest survey, carried out in February 2010,
was based on a representative sample of 30,800 respondents from the 27 Member States, plus
Croatia, Iceland, Norway, Switzerland and Turkey. Issues such as regenerative medicine, production
of Genetically Modified Organisms (GMOs, both transgenic and cisgenic), biobanks, biofuels and other
innovations such as nanotechnology and synthetic biology, in addition to broader issues such as the
governance of science and the engagement of citizens, were investigated. These surveys provide an
indication of the distribution of opinions and attitudes in the public at large and evidence of changes in
these perceptions over time. To ensure the continuing independence and high reputation of this series
of surveys, the Commission charged a team of social scientists throughout Europe with designing the
questionnaire and analysing the responses.
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