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Abstract

The paper investigates the relationship betweerr@mwental attitudes and
public understanding of sciences. EU surveys 0f2188d 2005 allow us to
investigate science culture — literacy, interesid @ositive attitudes — as a
factor of environmental attitudes. Environmentdltades have many facets,
awareness, world views, and the evaluation of pobption. This paper

focuses on the public attribution of competencédagpart of the solution, an
aspect of trust in science. A logistic regressioodat shows how science
culture, in conjunction with age cohort, time, ealimn, country and gender,
drives the perceived competence of science to #sterfimits of resources and
to play a protective role. Science culture explams third of the variance in
perceived competence. Religious orientations cante play by rejecting the
competence of science. We speculate that becausesirgy climate change
depends on individual life style changes, it wi# nsufficient to rely on

science culture to drive such personal changespoBisons for personal
change are traditionally the domain of religiorheatthan of science.

Keywords: public understanding of science, science cultengjronmental attitudes,
the competence of science, European countries bBtometer Surveys, longitudinal
analysis.

| have been asked to address how does the publidsrstanding of science relates to
environmental attitudes. This is a pertinent guestnot least because the research on public
understanding of science and attitudes to sciendélee research on environmental attitudes and
are often conducted in splendid isolation, quasinracademic silo mentality.
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Public understanding of science (henceforth ‘PU&search can look back to an active history
of 30+ years making some progress on issues ofuregagnt and conceptualisation (see Bauer
et. al, 2007 and 2009). The accumulating empiegadence of these exercises assesses the
issues of PUS on several dimensions: general stidoeowledge, attitudes, and public
engagement with science and technology. One gbribraising developments of recent years is
the global integration and comparison of a datab&&JS data, which allows us to compare the
structure of public understanding across very tkfiie cultural contexts (North and South
America, Europe, India, China and Japan), and to Imstorical changes across time and age
cohorts in the US, Europe and in Japan.

By comparison research on environmental awaremebattitudes is numerous and multifaceted,
and probably not easily summarised. | appearsetmatonmental attitudes have been assessed
on the following dimensions: problem awarenessjrenmental attitudes, causal attributions
and evaluation of policy options.

Environmental awareness has steadily increasatelt970s, in most countries only a minority
was environmentally conscious, i.e. exhibited angraness of a problem or a concern with
regard to pollution, biodiversity or climate chanb®wadays, depending on the world region,
opinion polls show awareness levels reaching 80%ae in the population, and what was once
an issue of the conservative political right, has/ed to the political left in the form of Green
Parties and agendas.

Another dimension is the value foundations thativat¢ awareness and political mobilisation,
as for example ‘deep ecology’ and its view of humatithin nature. Representations of nature
and the position of humans therein are driversosfgrful and complex attitudinal positions
comprising beliefs, evaluations and the impetuscto An informative typology of such basic
positions explores whether people are anthropacemteco-centric. Anthropocentric means
that ‘nature’ is perceived entirely in functionfaiman needs and interests. Eco-centric means
that nature is seen as an absolute value in aitsietff humans do have no privileged position
therein. The second dimension explores whetherctmsern is self-interested or self-
transcendent, i.e. considering only one’s own beopoints of view. People’s positioning on
these dimensions is a function of education, inggeoétical affiliation, rural or urban
residency, age and gender (see Maloney & Ward,;1Bgikle, 1992; Thompson & Marton,
1994; Gobb, 1995; Fransson & Garling, 1999; Scha®d1; Milfont & Duckitt, 2004). One of
the purposes of these investigations is to relsed values orientations to political preferences.
As environmental issues became global politics Glenate change’, the focus of attitude
research is on attribution patterns and policyarsi adaptation of life style and business
opportunities, or mitigation and causal interventad the source of the problem, the CO2
emissions; geo-engineering or social engineerinty earbon taxation or similar schemes (see
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Pittock, 2009). Opinion research on these mattesifgrates with the global agenda and ties in
with the political realities of different countries

In the remainder of this paper, | will suggest artb dimension of environmental attitudes: the
extent to which the public sees science as paheo$olution; the attribution of environmental
competence to science to solve the problem. Butrbelet us briefly explore how this question
relates of PUS research in general.

1. General and specific indicators of public understading of science

From the point of view of PUS research, the refetiop between PUS and environmental
attitudes is an example of the old problem of gehand specific indicators of PUS. This

problem has both a conceptual and an empiricakamagld touches on the added value of general
indicators.

Conceptually, science must be considered as al $osiiution like the courts or the parliament.
It developed as such in the course of the lasty&d@s, with its own history in different contexts,
and a strong international ethos, but fuelled hmpetition. The reputation of its institutions,
laboratories, universities depends on a generanstahding.

On the other hand, the history of science is malikespecific concerns and discussions, which
are likely to have influenced the present imagsaénce. The current image of science is the
layered sedimentation of past debates and activiiiater fluoridation and space exploration,
nuclear power, computing and communication techyiefy various developments in genetic
engineering and biotechnology mark specific topibgre science and society have met in
public debates, and public attitudes became a fotagention.

However, the reputation and authority of a sociatitution cannot be reduced to any of its
specific activities; reputation is indeed the effetaccumulation of many activities over time.
Actions will affect the reputation of an actor, hewer, not in a one-to-one mapping. The actor
might be rely on a stock of public good-will, asdtihus able to temporarily deflect the negative
outcomes in any patrticular discontent; not thealdmpdy is wicked, but some of their activities.

In order to be able to study the transfer of evadunarom actions to actors, we must keep the
general and the specific separate, and not rethecgeneral appreciation of science to opinions
on any particular issue, a distinction that is camrn the political sphere (see Easton, 1976).

So for example, the debates over nuclear fissiaow@ntered in the 1970s and 1980s in many
parts of the world as a techno-scientific solutiothe energy problem, is a specific issue in the
history of science and technology, which impactedh® reputation of the scientific and
technological enterprise to some extent, but tHecdities of the nuclear programme did not
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transfer entirely to the scientific institutionso $ome extent people distinguish the science and
the policy.

Empirically, the distinction between actor and @8, institution and policies, comes to the
crunch in the definition of indicators. The constran of general PUS indicators must have a
long-term orientation. It cannot restrict itselfissue of the day which are likely to be irrelevant
10 years later, when the issue is resolved or tleswise gone away. Issues tend to have an
‘attention cycle’, they appear, attract attentiand fade away or linger on. For example, it makes
little sense of assess the cultural authority @rsme in 2010 on the issue of water fluoridation,
which was controversial in the USA of the 1950swiddays, few people might even understand
what this was about. However, people might curyetatke a keen interest in global warming or
genetically modified food. Thus, the long-term miagpof changes in the cultural authority of
science requires consistent measures which lieroktfee issues of the day, but which can be
related to such issues as they come and go. Btwiited resources and the pragmatic
pressures of social research, a competition bettveegeneral and the particular will persists. It
is therefore important to stress the conceptualifstgnce and the empirical value-added of this
distinction.

I will now present some observations on the changgeneral PUS across Europe (EU-12),
between 1989 and 2005, and then relate these chémbew Europeans judge the competence
of science to play a role over limited natural teses and the protection of the environment.

2. The culture of science in the EU12 from 1989 to 260

The public understanding of science is measuresegaral dimensions for which we have
longitudinal evidence across Europe: First, knogées measured by 13 quiz-type items where
respondents identify whether a statement is trifalse. Second, respondents declare a general
interest in new discoveries (intdis). And finallygeneral attitude to science is measured by the
confirmed expectation of general well-being: ‘scemnd technology are making our lives
healthier, easier and more comfortable’ (attl)r degails of these measures see Appendix.

Across Europe, we observe long-term changes ingkbbwledge, attitude and interest. Adult
scientific knowledge of science increased betwéd89Iand 2005. In 1989, the z-value was -.10,
in 2005 the z-value was +0.18 (z-value is a measldeviation from the overall mean, mean=0,
stdew = 1). The average level of knowledge movethfi0% of a standard deviation below the
mean, to 18% of a standard deviation above theativeean. Positive attitudes to science also
increased on average over the same period, batsnouch. However, interest follows a non-
linear trend. In 1989 and 2005, interest in sciendiiscoveries is lower than in the middle period
of 1992 and 2001. This is a counter-intuitive reddUS models often assume positive
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correlations between knowledge, positive attituated interest in science. But over time and in
aggregate, this correlation is not borne out byetfidence. Interest can decline, while both
knowledge and positive attitudes increase. Thasasltural conundrum that needs further
analysis.

But average figures hide considerable variatiowscEuropean countries. In the manner of a
horse race we might compare countries by theirageetevel of adult science literacy. Some
countries like DK, Belgium and Germany improve thgsitions over the years, while others
like Luxembourg and Italy fall back. Again otheilsel Portugal or the UK hold their relative
position stable, UK in the middle field, Portugatlee end of the running order.

Another way of looking at the data compares ag@xshCohorts consist of members of a
population born in the same period of time; forrapée the ‘baby boomers’ are born between
1950 and 1962. 1962 is the cut-off point, becawse Inirth control techniques came into play
with implications on child bearing and the relagsbip between the sexes. Future generations are
likely to grow up differently. Similar things carelsaid for those who lived through economic
crisis and Worlds Wars. It is assumed that age telsbare a common experience of history that
shapes their world views, and their familiarity agbectations of science and technology
addition to the influences of education or sodiatiss.

Figure 2 shows the ranking of twelve EU countriéghwm each of the five age cohorts (for
definitions of cohorts see appendix). Their relaposition varies with each age cohorts. For
example Denmark (DK) ‘improves’ its position frohretoldest to the youngest age cohort, so do
the Spanish (E). The younger Danes and Spanisiname scientifically minded than their

parents and grand-parents among other Europeaapfosite is true for the UK (UK), Ireland
(EIRE) or Belgium (B). Here the younger generatioes less well than their parents and grand-
parents relative to others in the EU. While the egjeorts in the Netherlands (NL) and Portugal
(P) have held their positions. These are relatgilts, comparing the relative standing of the
different countries. Overall we know that the les&kcience literacy increased across the five
cohorts.

Figure 1: rank ordering of EU countries by levelamfults science literacy for each age cohort
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Relative positioning of the age cohorts

>1977 1963-76 1950-62 1930-49 <1930
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If we correlate knowledge, attitudes and interestdience within each cohort, we find that for
the older generations these inter-relations arehnstronger than for the younger ones. For the
oldest cohort 25% of general attitude variancexpaned by differences in knowledge and
interest, for the Baby Boomers this is less tha¥h,1@mong the New Order cohort, born after
1977, this figure increases again to over 15%. ¥\t the older generation the logic held ‘the
more you know, the more you are interested andayaulike it’, for the younger age cohorts,
this is no longer so clear. Science literacy dagsecessarily feed higher interests nor positive
attitudes. Observations like this are consisteth wiedictions of the post-industrial model of
public understanding of science (Bauer, Durant &rs/1994).

3. An aspect of trust: science’s competence to solveveronmental problems

Now let us come to the key question: how does geiyS relate to environmental attitudes. |
have to approach this question within the resouast@sy disposition. The European surveys
under consideration do not include many questionsrvironmental issues, neither on
awareness, nor world views, nor on causal attioutior policy options. However, in 1992 and
2005 the surveys carried two items that are pertiteeour question. They refer to the fourth
dimension of environmental attitudes: the attriduté science to be part of the solution. We
might consider this an aspect of trust in scientés perceived ethos in public debates.

The item Att2 stateghanks to scientific and technological advances,dhrth’s resources will
be inexhaustible’Respondents who agree with this statement expresgtimistic view of the
competence of science to stretch the limited ressuavailable on earth and to push the
limitations put on economic growth which arise frdepleting resources (variable name
‘resources’). We assume that people who disagrttethis statement belief in the ‘limits of
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growth’ echoing the discussions pushed by the GfuRome in the 1970s, and no longer
subscribe to an over-optimistic view that sciendéfimd new resources as it repeatedly
managed to do during the last centuries. Thoseagoee with this statement see science as part
of the solution, those who disagree do not seaseias part of the solution to the problem.

Att4 statesscience and technological research cannot playnaportant role in protecting the
environment and repairing itRespondents who agree with this statement dexpsct much of
science with regard to environmental problems. Whispondents who disagree with this
statement express an optimistic view of the comuet®f science to protect the environment
and to reverse environmental deterioration (vaeiadame: ‘play a role’). We assume that those
who agree with this statement will not see scieagpart of the solution, while those who
disagree see science as part of the solution tprttgem.

Figure 2: the competence of science to solve enmemtal problems

— mroletoplay

Direcources

1992 2005

These two items measure the same underlying cofatéqtuting to science the competence of
being part of the solution’. Both items were trelde that agreement on resources (att2) and
disagreement ‘role to play’ (att4) score in the satimection from -2 to +2: a high score means
the ‘attribution of competence’ (see appendix).

The overall results show that most Europeans asipéstic with regards to stretching the
earth’s resources with the help of science (me&f=stdew=1.25). On the other hand
Europeans are more optimistic regarding the rokc@nce in environmental remediation and
protection (mean=+0.54; stdew=1.29). Figure 2 shibsaverage scores for both questions on a
5-point scale. A positive score means that the ritgjof EU attributes competence to science; a
negative score means that this is a minority. B§520eople are less optimistic over the role of
science, but also less pessimistic over theiriros#emming the limits of growth. Over time
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people are also less certain. Those with no postiothese issues increased from one seventh in
1992 to about a quarter by 20b8onsidering only those who agree (a binary vagjphie

conclude that only 23% believe that science cam $be limits of growth, and no change from
1992 to 2005, and 57% see a role to play for sei@menvironmental remediation, a decline

from 59% in 1992 to 52% by 2005.

This trend masks considerable variance. We camabseat on science stretching the earth’s
resources ltaly, Spain, Portugal, UK and DK bec#ss pessimistic; other EU countries like
Germany, Netherland, Sweden, and Ireland reméimeatlevel of pessimism. Considering the
role of science for environmental remediation, dhly UK and Ireland become more optimistic,
all others reduce their attribution of competeredience.

Figure 3 shows how these two attributions ariselation to a number of predicting factors.
Logistic regression determines the predictive powdactors expressed by the odds change
arising from membership of certain categories caegbéo a reference category. The results for
each variable are net of other influences in thdehd-or example, people with level 1 of 5 in
scientific literacy are 74% less likely to attribu role to science for remediation than people
with level 5 science literacy, everything else lgegqual. On the issue of resources the
attribution of competence to science is 47% mdayi Knowledgeable people are more likely
to attribute a protective role, but less likelybilieve that science will stem the limits of growth
In the model, knowledge, year and education hagestitongest influence on ‘role to play’, while
general attitude is strongest on ‘resources’.

Figure 3: logistic regression: % of odd changesatgle to reference category

Dependent variable / Role to Resources Role to Resources
Predictor Categories play inexhaustible play inexhaustible
Know low -0.74 0.58 -0.64 0.47
know(2) -0.55 0.67 -0.46 0.66
know(3) -0.33 0.43 -0.28 0.46
know(4) Ns ns Ns Ns
Know high

Life healthier: disagree -0.27 -0.73 -0.31 -0.73
Attitude 1(2) -0.16 -0.65 -0.22 -0.64

! This increase in ambivalence could be an effeth@fdata collection process: Eurobarometer chatigedurvey
company between 1992 and 2005. Different comparsedlifferent interviewing protocols and differgnbtocols
can change the proportions of DK and N/N resporiBes . shift form definite answers to the uncertaiddte
position could be an effect of this change in protpwe cannot exclude this possibility for the mearh But, Let us
for the sake of this analysis assume that therd#lizcts a change in opinion on the competenceiefise.
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Attitude 1(3) -0.61 -0.75 -0.62 -0.75

Attitude 1(4) ns -0.38 -0.14 -0.37
Life Healthier: agree

Interest in discoveries no -0.28 ns -0.23 Ns
Interest in discoveries yes

New order 0.51 Ns
Generation X 0.66 Ns
Baby boomers 0.56 Ns
Crisis & war 0.35 Ns
Roaring 20s

Primary education -0.36 0.19
Secondary education -0.32 0.29
Tertiary education

Women -0.14 -0.11
Men

France 0.86 -0.62
Belgium 0.71 -0.41
Netherlands 0.74 -0.38
Germany 0.51 -0.17
Italy 0.17 Ns
Luxembourg 0.18 -0.50
Denmark 2.05 -0.41
Ireland 0.26 Ns
United Kingdom 0.63 -0.35
Greece Ns -0.16
Spain Ns Ns
Portugal

1992 0.51 Ns
2005

Constant 2.25 -0.66 0.66 -0.60
Nagelkerke Rsq 0.11 0.05 0.16 0.08

With regard to general attitudes to science, thpeetation that science makes our lives healthier,
more comfortable and easier, the relation is maigit forward. The higher people’s
expectations, the more likely they also see scister@ming the limits of growth. Those who
disagree with ‘science is making our lives heattraee 74% less likely to attribute science
environmental competence. With regard to scietednm a remediation role, those who are
unsure about the general impact of science arellkaly to be optimistic or 62% less likely to
attribute competence to science than those who lhigheexpectations. Whether you expect a lot
or not, you attribute more competence to scienemdinterested in scientific discoveries is
irrelevant for ‘resources’, those interested ar®28ore likely to attribute a role to play for
science. The same is true for age cohorts. Rescoropetence is equally bleak in all generation
groups, while for the question of ‘playing a rolsie younger are much more forthcoming than
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the younger age groups. Generation X is 60% mkedylto see science in this role than those
born in the early part of the $@entury.

Women are in both cases more sceptical over th@etances of science than men. The year of
guestioning makes no difference for resources,anhiloes for playing a role. In 1992,
Europeans were 50% more likely to see a role fi@nse in environmental remediation than in
2005. It is likely that this result reflects thelghl debate over global warming that occurred in
the meantime. Compared to Portugal, all EU coustat&ribute less competence with regard to
resources, and all also see a larger role for sei€fhe latter is particularly striking in the case
of Denmark. A Danish respondent is 200% more likelgee this role for science than a
Portuguese, while for the Irish, Italians, Greekd &panish the difference in perception is very
small if at all significant. In countries like Fre the UK, Belgium, Netherlands, Denmark and
respondents see much more of a role for scienpkyo but have little faith that science will
stem the limits of growth compared to Portugal.sTd@gmentation of opinions follows very
much the lines of old European centre versus penpilegions. Peripheral means that people are
more likely to expect unlimited growth from scienaed less of a role for environmental
remediation than the more central countries ofBhmpean Union. The odd case is Germany,
which remains with the periphery when expectingteam the limits of growth. ‘Fortschritt durch
Technik’ (Progress through technology) is the stogba famous German car advert, possibly
expressing widespread attitudes in the country.

Figure 4: A fourfold typology of attributed compates to science

not not
inexhaustible | inexhaustible | inexhaustible | inexhaustible
& no role &role & no role &role

FRANCE 28.1% 58.5% 6.6% 6.7%
BELGIUM 27.8% 53.2% 9.3% 9.6%
NETHERLANDS 28.5% 52.3% 7.6% 11.6%
WEST GERMANY 28.2% 45.7% 12.5% 13.6%
ITALY 30.0% 39.3% 16.2% 14.5%
LUXEMBOURG 35.0% 48.5% 9.9% 6.7%
DENMARK 18.6% 63.3% 4.9% 13.3%
IRELAND 34.5% 38.6% 13.6% 13.4%
UNITED KINGDOM 29.6% 49.3% 10.6% 10.5%
GREECE 40.3% 34.3% 14.7% 10.6%
SPAIN 36.6% 36.0% 15.4% 12.0%
PORTUGAL 40.4% 30.7% 17.4% 11.5%
Total 31.3% 45.8% 11.6% 11.3%
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4. A typology of perceived competence of science

One further step of analysis is to construct a lygy of attitudes arising from these two areas of
scientific competence, resources and playing adetien role. Taking both items as binary and
combining them, the following 2x2 typology arises:

1. No resource — no role: science is not relevanheefior resource management nor saving
the environment (31.3%)

2. No resource — yes role: science is irrelevantdgources management, but useful to
repair the environment (45.8%)

3. Yes resource — no role: science is important feouece management, but not for saving
the environment (11.6%)

4. Yes resource — yes role: science is important & besource management and saving
and repairing the environment (11.3%)

Figure 4 shows the distribution of synthetic attéa across Europe. Portugal has the highest
incident of No/no attitudes (40%), and Denmarkltdveest (19%). The resource no/role yes
attitude ranges from 31% in Portugal to 63% in DarknThe resource yes/ remediation no
attitude occurs 5% in Denmark and 16% in Italy; yBe/yes combination 7% in Luxembourg
and France, and 15% in lItaly.

One question to be addressed with this typologlgaselation between attributing competences
to science and people’s religious orientation. Agae survey base is not very rich on people’s
religious outlooks. We use a proxy. The surveyudel the item that statesveé depend too

much on science and not enough on faj#gree/disagree). We assume that religious people
more likely to agree with this statement and ndigicus respondents to disagree, and some will
have no clear position on religion here. Our inHax three values: 3 means that people consider
themselves religious, 2 means they are not cleéinisnand 1 means that people are non-
religious, rejecting the idea that we should retyreligion rather than science.

We expect that for religious people the problerthefenvironment is more a problem of
personal change, rather than a competence of sciBedigion is traditionally concerned with
creating a personal disposition to change, thugioels orientation might be factor in people’s
attitudes. Rather than expecting science to presauv way of life, people consider the need to
change their own life to achieve a sustainabler&uttow changing one’s life is a classical topic
of religion, independent of creed (see Taylor, 2007

Figure 5: correspondence graphic for religious pmsi and type of attitude (SPSS
Correspondence analysis: D1=78%; D2=22%; 1= notigebus, 2= uncertain, 3= religious)
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Figure 5 shows a correspondence graphic depidim@ssociations between the types of
attitudes and religious dispositions across Eu(@RSS standard correspondence model; see
appendix for cross-tabulation). We find that th@-meligious respondents do less expect science
to stem the limits of growth, but see a role in eemation (no/yes attitude). People who attribute
the dual competence to science are also more likdbe non-religious. People with an uncertain
religious positioning are most likely to deny bogpes of competences to science. While those
who declare themselves religious are most likelgxpect science to stem the limits of growth,
but see less of a role for remediation (yes/néualt). ‘You have to change your life to save the
world’ might be the religious view on the world’saogical problems. Religious people do not
expect much from science, at most to stretch tbeurees. However, this is a tentative
interpretation of the results in need of furthenfaonations.

5. Conclusion

The relationship between public understanding Eree and environmental attitudes is a
pertinent question. From the point of view of Pl@Saarch this maps into the discussion over
general versus specific indicators, and the addadevof general in understanding specific
issues. PUS researchers defend the position thiedhyauld dispense of general indicators
because they represent the reputation of the gwdnstitution that is relative independent of
specific issues. The equivalent in the field ofifocd is the evaluation of political institutions
compared to the evaluation of specific policiesogte support democracy, but not all the
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policies. The reputation of the institution carnegential for actions that are otherwise
controversial. Hence, both aspects need to beseskssparately.

The present paper studies the relation of genadhkpecific indicators in several surveys which
have been undertaken since the 1980s across Elriesuit hese studies include two relevant
specific indicators: the attribution of competetzacience a) to manage resources that stem the
limits of growth and b) to play a role in protedfiand remediating the environment. These
attitudes show different patterns of consent acrtossitries, age groups, gender, level of
education, and in relation to scientific literaggneral expectations of science to improve our
lives, and interest in scientific discoveries. Todtientifically literate also means to recognise
the irrelevance of science with regard to the Bnoit growth and to assign a protective role for
science to play. This pattern of attitudes is nprealent in the core regions than in the
peripheral regions of Europe. Literacy, attituded aterest in science plays a role for
environmental attitudes. In our model, around thicdtof the variance of attributed competence
to science is due to science culture expressarall, interest and attitudes.

Beyond the influence of science culture, women ekpgenerally less from science than men
everything else being equal. Furthermore, religimsntations go together with the rejection of
a role for science in protecting nature, but witheapectation to stem the limits of growth. This
suggests that we might pay more attention to kaligjiorientations as a determinant of
environmental attitudes beyond science literacye ftigiously minded reject the scientific
competence, which suggests a different solutioe. Sdiution of the problem of global warming
might lie in personal change. Instead of expeabitngrs, i.e. science & technology, to save the
world, the burden is on everybody’s personal Her religious people internal attribution might
prevail over external attribution. This dispositid@serves further exploration. As the
environmental problem is unlikely one with a tectsagentific fix, dispositions to personal
change are an important part of the solution. Wetmecognise that life style changes are less a
matter of scientific culture - literacy, interesisd high expectations of science - but rest inrothe
culture resources, not least in those arising freligious traditions and practices.
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Appendix: The survey questionnaire items

Eurobarometer 38.1 dfovember 1992and 63.1 oflanuary/February2005is a multi-stage
sample survey of the population aged 15+ in EU tig@s1 The Sample size is n=1000 in each
country, except Luxemburg = 300 (see Bauer, ShalkthKakar, 2008)

Knowledge scale (K13; true, false, DK)

* The centre of the Earth is very h(k. earth)

* The oxygen we breathe comes from plafksoxygen)

» Radioactive milk can be made safe by boilingkitmilk)

» Electrons are smaller than atorfls.electron)

* The continents on which we live have been movimgy tlocation for million of years and
will continue to move in the futurék continents)

* Itis the father's gene which decides whether #ig/lis a boy or a gifk_gene)

* The earliest humans lived at the same time asittusaurgk _dinosaurs)

» Antibiotics kill viruses as well as bacter{&. antibiotics)

» Lasers work by focusing sound wa\&slasers)

» All radioactivity is man-madék_radioactivity)

* Human beings, as we know them today, developed &anier species of animals.
(k_human)

» The sun goes around the eafth.sun)

* How long does it take for the earth to go arouredghnak_time)

Interest in science

Let us talk now about those issues in the newswiniterest you. Please tell me if you are very
interested, moderately interested, or not at &dirested in:

» Scientific discoveries
General Attitude: positive expectation of scienceaftl: 1=agree, 5=disagree, 9=DK)

» ‘science and technology are making our lives healtleasier and more comfortable’.
(Attl: pos att = agree)

Proxy measure of religiosity (religl)
* ‘we depend too much on science and not enoughitin fagree=religious,

disagree=non-relgious, DK and NN = uncertain)

Environmental attitude: environmental competence ofcience (att2, att4)
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‘Thanks to scientific and technological advanchegarth’s resourceswill be inexhaustible’

(att2; pos att = agree)

resources inexhaustible Total
-2.00 -1.00 .00 1.00 2.00 -2.00
YEAR AND ROUND 1992 32.8% 25.4% 18.5% 17.5% 5.8% 100.0%
NUMBER 2005 27.1% 27.2% 23.7% 15.9% 6.2% 100.0%
Total 30.9% 26.0% 20.2% 17.0% 5.9% 100.0%
Att2: Chi-sq = 108, no=17980, p < 0.001
‘Science and technological research camtay an important role in protecting the
environment and repairing it’ (att4; pos att = disse).
role to play Total
-2.00 -1.00 .00 1.00 2.00
YEAR AND ROUND 1992 (38.1) 7.7% 17.2% 15.4% 25.0% 34.8% 100.0%
NUMBER 2005 (63.1) 7.3% 19.6% 21.1% 30.7% 21.3% 100.0%
Total 7.5% 18.0% 17.3% 26.9% 30.3% 100.0%
Att4: Chi-sq = 380, n=17980, p < 0.001
Std.
N Minimum | Maximum Mean Deviation
resources inexhaustible 17980 -2.00 2.00 -.5885 1.24715
role to play 17980 -2.00 2.00 5433 1.29096

Att2: Science makes resources inexhaustible (bivamable 0[-2, -1, 0] / 1[+1, +2]

Cumulative
Att 2 Frequency | Percent | Valid Percent Percent
Valid .00 13858 57.8 77.1 77.1
1.00 4122 17.2 22.9 100.0

Att4: Science has a role to play

(binary valest]-2,-1, 0] / 1[+1, +2]

Cumulative
Att4 Frequency | Percent | Valid Percent Percent
Valid .00 7703 32.1 42.8 42.8
1.00 10277 42.9 57.2 100.0

Socio-demographic variables
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Sex (1=male); education includes primary, secondadytertiary level

Age cohorts

Age cohorts are constructed by recoding of thevag@ble in each of the four surveys, so that
each survey contributes those respondents borpantular historical period. Because these
cohorts are constructed ex-post, and not obsepphtedly, strictly speaking, we are dealing
with quasi-cohorts or synthetic age cohorts. Redpnots are categories according to the
following criteria

New Order, bornsince 1977this is the youngest cohort of respondents, gigwip after the
end of the Cold War and waking up to the rhetofithe ‘new world order’ and the final victory
of the capitalists style of economy, and gettirgjrteducation within the rhetoric of IT and
biotech ‘revolutions’ of the late #Qcentury. This is the generation of the PC andrirete
euphoria of 1995-2002.

Generation X is the generation born betwe®®63 and 1976They are the outcome of the birth
control ‘revolution” and grow up through the oiisis of the 1970s, and the nuclear issues of the
1980s, the anti-nuclear protest, nuclear armamelvates and the Star Wars initiative.

Baby boomersare born betweet950 and 1962They grow up during the optimism and
modernisation drive of the post-war period. Thetness one of the longest period of economic
prosperity in history between 1945 and 1970. Duting period Western societies becomes
‘affluent’ and free of material concerns. This getien is the protest generation of the 1970s,
adhere to idealistic aspirations, are the mainexarof post-material values. They develop
scepticism with regard to notions of ‘Progress’ &sdink with science and technology.

War & crisis were born betweeth930 and 1949This generation withessed WW2 and the
formed the immediate after-war generation entettir@gCold War. This generation carried the
‘nuclear enthusiasm’ of the 1950, which promisestiantific revolution and ‘energy too cheap
to meter’ in the atomic society. They carry the enal aspirations of post-war modernisation in
Europe.

The roaring 20s finally is the generation botmefore 1930 growing up through the buzzing
period of the 1920s or the crash of 1929 and tbe@uic crisis that followed; they experienced
fully the upheavals of fascism leading into WWilare of them carry memories to two world
wars.
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env_att *religl Crosstabulation

religl
1.00 2.00 3.00 Total
env_att no res & no role Count 1390 1762 2468 5620
Expected Count 1927.0 1269.3 24237 5620.0
% within env_att 24.7% 31.4% 43.9% 100.0%
% within religl 22.5% 43.4% 31.8% 31.3%
Std. Residual -12.2 13.8 .9
Adjusted Residual -18.2 19.0 1.4
no res & yes role Count 3481 1631 3126 8238
Expected Count 2824.7 1860.7 3552.7 8238.0
% within env_att 42.3% 19.8% 37.9% 100.0%
% within religl 56.5% 40.2% 40.3% 45.8%
Std. Residual 12.3 53 -7.2
Adjusted Residual 20.7 -8.2 -12.9
yes res & no role  Count 460 367 1256 2083
Expected Count 7142 4705 898.3 2083.0
% within env_att 22.1% 17.6% 60.3% 100.0%
% within religl 7.5% 9.0% 16.2% 11.6%
Std. Residual 95 48 11.9
Adjusted Residual -125 -5.8 16.8
yes res & yesrole  Count 834 301 904 2039
Expected Count 699.1 460.5 879.3 2039.0
% within env_att 40.9% 14.8% 44.3% 100.0%
% within religl 13.5% 7.4% 11.7% 11.3%
Std. Residual 5.1 7.4 .8
Adjusted Residual 6.7 9.0 1.2
Total Count 6165 4061 7754 17980
Expected Count 6165.0 4061.0 7754.0 17980.0
% within env_att 34.3% 22.6% 43.1% 100.0%
% within religl 100.0% 100.0% 100.0% 100.0%
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