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EXECUTIVE
SUMMARY

This report is part of ORION (Open Responsi-
ble research and Innovation to further Outstand-
ing kNowledge), a European project funded un-
der the Science with and for Society (SwafS) work
programme within Horizon 2020. As part of Work
Package 2 (Analysis and Benchmarking), a survey
involving 6,000 respondents in Czechia, Germa-
ny, Italy, Spain, Sweden and the United Kingdom
(UK) has been conducted. Building on existing
knowledge regarding public attitudes to science,

the objective has been to develop new knowledge
on the general public’s attitudes towards life sciences
research and, more specifically, genome editing. The
survey was directed towards the general public and
revolved around three themes: (i) interest and con-
fidence in life sciences research, (ii) views on per-
sonal involvement on life sciences research, and (iii)
awareness and concerns about genome editing. A
selection of the results is summarised below.

INTEREST AND CONFIDENCE IN LIFE SCIENCES RESEARCH

» Interestin life sciences research is
generally high with the number of
respondents being fairly or very
interested ranging from 52 percent
(Czechia) to 91 percent (Italy).

» Levels of interest depend more on
country of origin than any other
demographic variable (age, gender,
level of education, or a job related to
research).

»  The respondents are most interested
in finding out more about research
findings, practical applications of
research findings and the methods used
in research.

» Respondents with high levels of interest

in life sciences research also express
high levels of confidence.

» Age and level of education had only

marginal effect on confidence levels.
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PERSONAL INVOLVEMENT IN LIFE SCIENCES RESEARCH

Respondents saying that it is fairly or
very important for the general public
to be involved in life sciences research
ranges from 68 percent (Czechia) to 93
percent (Italy). The positive views hold
through all demographic variables.

Fewer respondents would consider
personal involvement in life sciences
research, ranging from 39 percent
(Czechia) to 84 percent (Italy).

Men tend to be more interested in
being personally involved in research
than women.

Respondents aged between 60 and
79 years are less willing to consider
personal involvement in research
than younger respondents across all
countries.

Respondents with a high interest in life
sciences research are much more willing
to be personally involved.

The most attractive ways to be involved
in research include several activities
associated with citizen science projects:
collaborating in data collection, giving
opinions on research questions/topics,
collaborating in data analysis and
donating research material.

The two most interesting topics that
would motivate involvement are to
understand the impact of lifestyle on
health and that of DNA on health and
disease.

AWARENESS AND CONCERNS ABOUT GENOME EDITING

»  Fifty-five percent of the respondents »  Respondents with high confidence in life
have previously heard of genome sciences research have higher awareness
editing. By country, this number ranges of genome editing.
from 45 percent (Czechia and Germany)
to 74 percent (Sweden). »  The three most desired purposes for

using genome editing in all of the

»  Men have heard of genome editing to countries are: prevention or cure of
a higher extent than women in all of the diseases, prevention of disabilities and

countries. organ transplantation.

»  There is higher awareness of genome » Respondents with higher levels of
editing among higher educated people interest and confidence are more
in all of the countries except Czechia, supportive of all purposes of genome
where no substantial differences among editing.
educational groups were found.
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The largest concerns associated with »  Alllevels of concern decrease with rising

genome editing are that the technique age.

might be misused or that it might come

with unexpected side-effects in humans. »  Higher levels of concern are expressed
with increasing interest in life sciences

Levels of concern are only marginally research.

affected by respondents having a job
related to research.
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1. INTRODUCTION

INTRODUCTION TO ORION AND OPEN SCIENCE

ORION (Open Responsible research and Innova-
tion to further Outstanding kNowledge) is a Euro-
pean project funded under the Science with and for
Society (SwafS) work programme within Horizon
2020". The objectives of the project are to trigger
evidence-based, institutional, cultural and behav-
ioural changes in Research Funding and Perform-
ing Organizations (RFPOs) targeting researchers,
management staff and high-level leadership. The
long-term vision of the project is to embed Open
Science (OS) and Responsible Research and Inno-
vation (RRI) in RFPOs (RRI principles include
ethics, gender, governance, open access, public engage-
ment and science education). One of the ways that
the project seeks to implement its objectives is to de-
sign, execute and evaluate co-creation experiments
with relevant stakeholders, including the general
public. In order to efficiently design such activities
and adapt them to local audiences, knowledge of
the attitudes among the general public is crucial.
Citizens of the countries that are part of ORION
(Czechia, Germany, Italy, Spain, Sweden and the
United Kingdom (UK)) will be involved in several
activities planned later in the project (e.g. public
dialogue workshops and citizen science projects).
Open Science is a broad term encompass-
ing several assumptions concerning the future of

1 Grant Agreement No. 741527.

knowledge creation. The transition towards OS is
meant to make research more accessible, applica-
ble, transparent and responsible for the benefit of
both RFPOs and society at large (e.g. Cribb & Sari,
2010; Fecher & Friesike, 2013). Components that are
commonly associated with OS are open access, open
data, open methodology, open source, open peer review,
open science policies and stakeholder engagement (e.g.
in the form of citizen science) (Cribb & Sari, 2010;
Nosek et al., 2015).

The European Research Area (ERA) has named
‘optimal access to and circulation and transfer of
scientific knowledge’ as one of its main priorities
(ERA, 2015, p. 1). This statement highly overlaps
with the ideas of OS, which is illustrated by its fo-
cus on accessibility of research findings, availability
of information to researchers in the public domain,
and the cutting of costs of accessing knowledge for
smaller and less-advanced countries, institutions,
and enterprises. Carlos Moedas, European Com-
missioner for Research, Science and Innovation, de-
fined Open Innovation, Open Science, and Open-
ness to the World as the three strategic priorities
of European research in a speech entitled A new
start for Europe: Opening up to an ERA of Innova-
tion®. These priorities were adopted and elaborat-
ed on by the European Commission in the report

2 The speech can be accessed in its entirety at: http://europa.eu/rapid/press-release_SPEECH-15-5243_en.htm
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called Open Innovation, Open Science, Open to the
World — a vision for Europe (2016) and were formal-
ly endorsed by the EU member states at a Council
meeting in May 2016°. Ongoing work with imple-
menting the OS principles is realised through, for
example, the Open Science Policy Platform? and the
European Open Science Cloud’.

Open Science has a high potential to influence
the practices of researchers, funding institutions and
the public. The implementation of open access to re-
search publications is of crucial importance to make
scientific literature available to interested individuals
outside academia (incl. policymakers, general public
etc.). Open data has the potential of making science
production more effective as it enables verification,
replication as well as expansion of research results
(Bull, Roberts & Parker, 2015). However, there are
also challenges associated with open data. These in-
clude, among others, privacy and confidentiality is-
sues (e.g. Bull et al., 2015; Destro Bisol et al., 2014).
Involving citizens in the actual research process, for
instance through citizen science, is another element
of OS in which there is increasing interest. Partici-
pants can be involved in data collection, in the for-
mulation of research questions, as well as in assist-
ing with data analysis. It is argued that this may
improve science-society-policy interactions and lead
to a more democratic research process (Hand, 2010;
Socientize/European Commission, 2013).

For the purpose of the ORION project, the con-
sortium has decided to focus on three key challenge
areas situated in life sciences research. These are:

1. Opening up the research engine

2. Identifying risks and opportunities
presented by disruptive technologies

3. Running citizen science in fundamental
research

ORION - DELIVERABLE 2.3

The first challenge relates to the fact that, since re-
search affects nearly everyone, RFPOs need to
become more attentive to receiving input from
stakeholders commonly left outside the research
processes. The second challenge is about novel tech-
nologies such as CRISPR-Cas9 (see e.g. O’Connell
et al., 2014), that are revolutionising the ways that
we can interact with and edit our genomes. Risks
and opportunities associated with these techniques
will be explored from several perspectives together
with multiple stakeholders. 7he third challenge will
explore how citizen science can be taken one step
further and explore its potential in fundamental re-
search within life sciences and biomedicine. Ben-
efits and risks with engaging different stakeholders
throughout the research process (including hypoth-
esis generation, data collection, analysis and further
exploitation) will be carefully explored within the
ORION project.

In order to approach these areas, managing
stakeholder expectations is of crucial importance.
To be able to fulfil its objectives, the ORION pro-
ject therefore needs updated knowledge on the at-
titudes and views connected to the challenge areas
of both the general public and RFPO-employees
within the countries collaborating in the ORION
project. For this purpose, knowledge from previous
studies has been gathered and synthesised to inform
the survey that is the subject of this report. This sur-
vey was conducted as a telephone survey among the
general public in the six countries of the ORION
project partners to gather updated and compara-
ble data on citizens’ attitudes. In the survey, the
citizens were asked about their general interest and
confidence in life sciences research, their willingness
to be involved themselves in such research endeav-
ours, as well as specific questions to investigate their
knowledge and attitudes towards techniques involv-
ing genome editing. The findings are presented in
this report.

3 http://data.consilium.europa.eu/doc/document/ST-9526-2016-INIT/en/pdf
4 https://ec.europa.eu/research/openscience/index.cfm?pg=open-science-policy-platform
5  https://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud
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PREVIOUS STUDIES OF PUBLIC ATTITUDES IN RELEVANT AREAS

To date, no public survey explicitly targeting OS
has been conducted. Recently, two expert working
groups on Skills and Rewards, respectively, appoint-
ed by the European Commission, have completed
dedicated surveys on OS°. However, one of these
surveys targets researchers and the other is aimed at
funding agencies in addition to researchers.
However, studies concerning various aspects of
public confidence, knowledge and/or attitudes in
relation to science and technology have been per-
formed for many years. In the case of genome edit-
ing, a recent survey carried out over eleven countries
showed that applications, rather than the technol-
ogy itself, is a critical issue for the general public.
For example, genome editing receives consistently
more support when applied to therapy rather than
enhancement and to adults rather than prenatals
(Gaskell et al., 2017). The following sections present
further results from previous surveys that explore
public attitudes to ORION-related aspects in sci-
ence and technology. First, results from several Eu-
robarometers, conducted on behalf of the Europe-
an Commission, are presented. These are followed
by an account of several national surveys, which
have been conducted in countries represented by

the ORION partners.

Eurobarometer surveys

The Eurobarometer is a public opinion survey con-
ducted by the European Commission. Each sur-
vey consists of approximately 1,000 interviews per
country and includes all member states of the Eu-
ropean Union. The surveys address a variety of top-
ics and are designed to compare opinion trends
among member states. Special Eurobarometers are
performed to provide in-depth thematic studies on

6 The reports from these surveys can be accessed through:

various topics of interest for the European Commis-
sion and the member states of the European Union.
Several Special Eurobarometer surveys have had a
distinct focus on issues associated with public per-
ceptions of and/or engagement with science and
technology’. These surveys are therefore of unique
relevance to the ORION project, since the results
give a good, European-wide, understanding of
the awareness and interest in science and scientific
processes, and the public’s engagement in these is-
sues. However, the scope of these Eurobarometers
dedicated to science is often on science and tech-
nology in general. It is therefore not always pos-
sible to relate the results from these specifically to
life sciences research, which is the focus of ORI-
ON. In addition, given the rapid development of
knowledge and techniques in life sciences, public
knowledge and attitudes cannot be expected to be
stable over time. Hence, novel investigations, situ-
ated within a life sciences context and encompass-
ing questions related to RRI and OS, are of value
to the project.

In 2013, the public’s interest in developments in
science and technology was measured in Special Eu-
robarometer 4o1: Responsible Research and Innovation
(RRI), Science and Technology (European Commis-
sion, 2013). A majority of the European citizens an-
swered that they were very interested (13 percent) or
fairly interested (40 percent). Notably, fewer peo-
ple (40 percent) said that they felt informed about
developments in science and technology (6 percent
felt very well informed, 34 percent fairly well in-
formed). However, large national differences did
emerge among the countries participating in the
ORION project (Figure 1 on page 14).

In Special Eurobarometer 401, the respondents
were also asked about the level of involvement they

https://ec.europa.eu/research/openscience/index.cfm?pg=open-science-policy-platform
7 See e.g. Special Eurobarometers numbers 9, 11, 43, 76, 154, 224, 340, 401, 419.
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believed citizens should have in decision-making
about science and technology. More than half of
the Europeans (55 percent) were of the opinion that
public dialogue is needed when it comes to deci-
sions about science and technology. On a European
average, four out of ten (39 percent) thought that
citizens should be consulted and that their opinion
should be considered regarding decisions about sci-
ence and technology. Twelve percent of the Europe-
ans believed that citizens should have an active role
in decision-making on science and technology, and
four percent even thought that the citizens” opinion
should be binding. Figure 2 on page 15 shows how
citizens in the countries participating in ORION
responded to this question. The Eurobarometer also
demonstrates a positive relationship between how
informed a citizen feels about science and technol-
ogy and the opinion that public dialogue is required
in decision-making about science and technology
(in the sense that the more informed the respond-
ents feel, the more they believe that public dialogue
is required).

Europeans’ views on open access were also
examined in Special Eurobarometer 4o1. A vast
majority (79 percent) of the respondents was of the
opinion that results from publicly funded research
should be made available online free of charge (ei-

Figure 1: Interest and
sense of being informed
about developments in
science and technology 80 %
as responded by

citizens in ORION-

collaborating countries.

Based on data from

Special Eurobarometer 40 %
401 (European

Commission, 2013).

100 %

60 %

20 %

0%

Czechia Germany  ltaly Spain
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ther to the general public, to other researchers or to
industries). Ten percent of the European citizens re-
sponded ‘no’ and an additional ten percent respond-
ed ‘don’t know’.

In 2010, issues related to life sciences were inves-
tigated in Special Eurobarometer 341. This survey
was conducted with a specific focus on European
citizens’ awareness of, and attitudes towards, bio-
technology (European Commission, 2010; Gaskell
et al., 2011). The results show that, on average, 53
percent of the Europeans believed that biotechnol-
ogy and genetic engineering would have a positive
effect on the way of life for the following 20 years.
Among the ORION countries, the positive respons-
es ranged from 42 percent in Germany to 72 per-
cent in Sweden. A number of questions were dedi-
cated to genetically modified foods. These revealed
an overall suspicion towards this technique with 70
percent agreeing that genetically modified food is
unnatural and 61 percent feeling uneasy about the
subject. Further, there were mixed views towards
genetic engineering. Forty-three percent agreed and
45 percent disagreed with the statement that intro-
ducing resistance genes into plants (from different
species) is a good idea. Among the ORION coun-
tries, those in agreement ranged from 39 percent

(Italy) to 52 percent (UK). The proportion of posi-

. Fairly/very interested

. Fairly/very informed 78

Sweden UK  EU Average
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Figure 2: Level of involvement citizens should have when it comes to decisions made about
science and technology, as responded by citizens in ORION-collaborating countries (non-valid
responses and '‘Don’t know' are not shown). Based on data from Special Eurobarometer 401

(European Commission, 2013).

1095 . Citizens do not need to be informed

— . Citizens should only be informed

(s}
. Citizens should be consulted
60 %
48

40 %
20 %
0%

Czechia Germany Italy

tive citizens decreased with rising age. The respond-
ents were also asked about what issues on synthetic
biology that they would like to know more about.
The topics of most interest were all related to what
the risks and benefits are and who will bear them.
In Special Eurobarometer 224: Europeans, Science
and Technology (European Commission, 2005), the
Europeans were asked about their ways of accessing
information on issues related to science and technol-
ogy.® According to the results from the survey, the
Europeans seem very keen on informing themselves
about science and technology, mainly by reading ar-
ticles on science in newspapers, magazines or on the
internet. Nineteen percent of the Europeans claim
to do this on a regular basis, and 40 percent do
this occasionally. Another way to become informed
about science and technology is through visiting sci-

Citizens should have an active role

Citizens' opinions should be binding

48 49

Spain Sweden UK EU Average

ence and/or technology museums, which 16 percent
of the respondents had done over the past year. The
same question was asked to the European public
in surveys 2001 (European Commission, 2001) and
2002 (European Commission, 2003). These surveys
show a slight increase in the number of people that
visited science and/or technology museums annu-
ally, from 11 percent in 2001 and 8 percent in 2002,
to 16 percent in 2005.

National surveys

The Eurobarometers mentioned above provide com-
parable results across the European national con-
texts. Moreover, there are national surveys in several
European countries, including most (but not all) of
the countries participating in the ORION project.

8  Note that this survey was performed over ten years ago and that the results, due to the changing media landscape, should be

interpreted with caution.

15




These surveys bring up important findings of rel-
evance for the development of future project-related
activities within ORION. Results of particular rel-
evance to ORION (related to interest, confidence
and/or involvement in science), from surveys that
have been conducted in the participating countries,
are presented below.

Public attitudes to science is a series of studies
looking at attitudes to science, scientists, and sci-
ence policy among the public in the UK. The latest
survey was conducted in 2014 and was preceded by
similar studies in 2011, 2008, 2005 and 2000. The
survey from 2014 (Castell et al., 2014) consisted of
a representative sample (1,749 answers) of the UK
population aged 16 and up, together with a booster
survey of 315 16—24-year-olds.

UK citizens have a positive view on science and
see it as an important contributor to society. A vast
majority (81 percent) agrees with the statement ‘On
the whole, science will make our lives easier’. Half
of the population (55 percent) agrees, and 16 percent
disagrees, with the statement that ‘the benefits of
science are greater than any harmful effects’. How-
ever, more than half of the UK population thinks
that ‘people shouldn’t tamper with nature’, and a
third (34 percent) thinks that ‘science makes our
way of life change too fast.

The UK survey also investigates the public’s
opinions on being involved in science. The results
strongly indicate that UK citizens are keen on be-
coming involved in science and there is a desire
for more public participation in dialogues about
science and technology issues. An overwhelming
majority (88 percent) agrees with the claims that
‘those who regulate science need to communicate
with the public’, and that ‘scientists should listen
more to what ordinary people think’ (69 percent).
It is also worth mentioning that, even though a
vast majority want to see more dialogue and more
public influence on decision-making in science and
technology, far from everybody wants to get in-
volved personally. Forty-three percent say that they
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would like the public to be involved in decision-
making about science issues but would not like to
be involved themselves, while an additional quar-
ter (24 percent) are not interested in being involved
personally.

The German survey Wissenschaftsbarometer has
been conducted annually since 2014 by the German
non-profit organisation Wissenschaft-im-Dialog.
The latest survey from 2017 included a question on
whether the German public believe it is important
that citizens are involved in the formulation of re-
search questions. More than half of the respondents
(56 percent) agreed on this. In accordance with the
results from the UK, fewer people would like to be
personally involved in science. Forty percent of the
respondents said that they would like to participate
in a research project (Wissenschaft im Dialog/Kan-
tar Emnid, 2017).

In Sweden, the non-profit organisation Veten-
skap & Allminhet, VA (Public & Science)’ has con-
ducted annual surveys on the public’s attitudes to
science and technology since 2002. The results are
published in the annual VA Barometer and are based
on a representative sample of the Swedish popula-
tion aged 16—74. The Swedish surveys show that
confidence in researchers is high in Sweden. Nine
out of ten Swedes have fairly or very high confi-
dence in researchers at universities (six out of ten
gave a similar response for researchers working in
companies). Swedish citizens also have a positive
view on how the scientific and technological devel-
opments impact society. Ever since the first survey
in 2002, approximately eight out of ten respondents
think that the scientific and technological develop-
ments in the last 10—20 years have made life better
for ordinary people. The VA Barometer 2016/2017
(Vetenskap & Allminhet, 2016) confirms the pre-
viously mentioned Eurobarometer findings that in-
terest in science is higher than the self-perceived
knowledge.

In the VA Barometer 2014/2015 (Vetenskap &
Allminhet, 2014) and the VA Barometer 2015/2016

9 VA (Public & Science) is one of the partner organisations in the ORION project.
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(Vetenskap & Allminhet, 2015), Swedish citizens
were asked about potential involvement in research
and innovation processes. Nine out of ten Swedes
considered it important to involve the public in re-
search, and approximately six out of ten would like
to be personally involved. Here we can also see the
effect of level of education, where two-thirds of the
university graduates believe public involvement in
science to be important (and would also like to be
personally involved), but only half of those with
compulsory-level or upper secondary education share
this opinion.

The Italian research centre Observa Science in
Society publishes annual data on public perceptions
on science and technology in Annuario Scienza Tec-
nologia e Societa (Bucchi & Saracino, 2017). In the
edition from 2017, 1,002 citizens aged 15 years and
older were surveyed through a combination of tele-
phone- and web-based interviews. The survey found
that almost three quarters of Italian citizens agree
with the statement that science and technology
change our lifestyle too quickly. However, eight out
of ten Italians have a positive view on the research
and innovation taking place in national universities.
When asked about different research areas where
they would like to see more funding to be spent,
biomedical research is most highly ranked (40 per-
cent of the respondents). The positive views towards
biomedical research were more pronounced in the
lower educated groups and increased with rising age.

Seven out of ten (73 percent) of Italians agree
with the claim that citizens do not understand the
importance of research. Consequently, a majority of
the respondents thought that the scientific commu-
nity should make their own decisions regarding sci-
entific issues, such as which areas of research need
more investment. However, a third of the respond-
ents still believed that all citizens should be part of
these decisions, based on the reason that research is
financed by taxes.

Since 2002, the Spanish foundation for science
and technology (FECYT) has been conducting a bi-
annual survey called Percepcion social de la ciencia
y la tecnologia, measuring Spanish citizens’ percep-
tions on different issues in science and technology.
The latest survey was conducted in 2016 and con-
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sisted of 6,357 face-to-face interviews with citizens
aged 15 years and above (FECYT, 2017). When asked
about their interest in science and technology, 40
percent responded that they were fairly or very in-
terested. This result is almost ten percentage points
lower than the Spanish result from Special Euroba-
rometer 4o1 (Figure 1). A positive perception of sci-
ence was more common among men from 25 to 54,
citizens with a higher education level and residents of
cities with 50,000 to 500,000 inhabitants. A majority
(54 percent) of Spanish citizens considered that the
benefits of science and technology are greater than
the detriments, while only six percent thought that
the damages are greater than the benefits. Howev-
er, when asked specifically about genetically modi-
fied plants and cloning, a majority believed that the
damages outweighed the benefits.

Regarding public involvement in science and
technology, 65 percent of Spanish citizens agreed
strongly or quite strongly that decisions on matters
of general interest related to science and technolo-
gy are better left to the experts. However, when it
comes to decisions about science and technology that
directly affect citizens, 52 percent agreed strongly or
quite strongly that citizens should have a more im-
portant role.

Implications for the present study
The overview of existing surveys illustrates that some
information of relevance for ORION (such as pub-
lic views on involvement in research) has previously
been investigated in surveys based in one or several
of the participating countries, or in previous Euro-
barometers on science and technology. Several of the
mentioned surveys focus on people’s hopes and ex-
pectations on science, and opinions on whether sci-
ence and technology have the ability to contribute
positively to the future development of society. The
results show that the general public has an optimis-
tic perception of what science and technology can
do for humanity, often in terms of medical develop-
ments, improvements to the quality of citizens’ lives
and the prospects for forthcoming generations.
Many surveys also show that there are general-
ly high levels of confidence in scientists, especially




for those based in universities. Several surveys also
identify a strong correlation between confidence in
science and level of education, where citizens with a
higher level of education tend to have higher levels
of confidence in science and technology.

Based on the outcome of Special Eurobarome-
ter 401, there is no doubt that the citizens of Eu-
rope think that public involvement in science is an
important issue and that open and productive dia-
logues are desired. This is confirmed in national sur-
veys from both Sweden, Germany and the UK. Fur-
thermore, more than one out of ten Europeans is of
the opinion that citizens should have an active role
in decision-making about science and technology.

Even though the findings from previous surveys
strongly support the view that citizens put hope into
science and technology, and that the confidence in
scientists is high, there is also a concern that scien-
tists’ influence on future development can be mis-
used or even dangerous. Over the last few years,
vast developments in life sciences have raised gener-
al concerns among the public about the applications
of genomics in certain fields, such as the ability to
alter the genome of organisms. Further in-depth
studies are needed to explore how these concerns
can be efliciently discussed.

To be able to properly implement ORION’s ob-
jectives, the project needs updated knowledge of
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citizens’ views on life sciences research in general
as well as a more detailed understanding of their
opinions on personal involvement in life sciences
research. Moreover, the data need to be compara-
ble across all six national contexts to allow for re-
producibility in upcoming activities. To accomplish
these objectives, four research questions were for-
mulated to guide the design of the survey:

1. What levels of (a) interest and (b)
confidence do the citizens in the
participating countries have towards life
sciences research?

2. What do citizens in the participating
countries want to know more about
regarding life sciences research?

3. To what extent and under which
circumstances do citizens in the
participating countries want to be
personally involved in life sciences
research?

4. What hopes and concerns do citizens in
the participating countries have towards
genome editing?
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2. METHOD

DEVELOPING THE QUESTIONNAIRE

The public survey of the ORION project aims to
expand the existing knowledge of public preferenc-
es on engagement with life sciences research. The
questionnaire used in the public survey partly builds
upon existing data and literature on public engage-
ment with science (see previous chapter). Moreo-
ver, it addresses several gaps in existing knowledge,
for instance by including items asking about public
preferences on involvement in life sciences research
processes, or opinions about the highly topical tech-
nique of genome editing. The items in the question-
naire were developed in multiple stages in collabo-
ration with all institutions involved in the ORION
project and were centered on attitudes towards, and
public engagement with, life sciences research.

The questionnaire (see Appendix B for all lan-
guage versions) consists of three main parts. The
first part includes questions on sociodemographic
characteristics and general attitudes to life scienc-
es research. These questions collected information
about respondents’ age, gender, level of education,
interest and confidence in life sciences research, and
whether the respondents’ job is related to research.
The second part contains questions on preferences
on personal engagement with science regarding dif-
ferent topics and stages of research. The third part
investigates citizens’ familiarity with genome edit-
ing and opinions on future developments of this
technique. The response items were rotated when
the nature of the question allowed for it.

DATA COLLECTION

The data collection in all six countries involved in
ORION (Czechia, Germany, Italy, Spain, Sweden,
and the UK) was carried out by Nio Field Service,
a field service institute based in Germany. The com-
pany was involved in the preparation of the ques-
tionnaire in local language versions. The English
master questionnaire was translated into five lan-
guages and all language versions were a) reviewed
and finally approved by an expert panel including
native speakers, and b) piloted on at least five re-
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spondents from a given country (in Germany, 30
pilot interviews were conducted).

Nio Field collected data through Computer-
Assisted Telephone Interviewing (CATI) con-
ducted on six nationally representative samples
of respondents chosen by Random Digit Dial-
ling (RDD). Proper ratio of landlines and mobile
phones and margined quota on age, gender, and
level of education were specified for each country.
Common ethical standards were followed during




the data collection — each respondent was free to
end the interview at any time and had an oppor-
tunity to skip any question (which was the main
source of missing values). Telephone interviews
were conducted between 25 January and 28 Feb-
ruary 2018. The agency delivered exactly one thou-
sand completed interviews for each country. These
data were cleaned by the ORION project team. In
this process, data from 130 cases were excluded due
to their tendency to use the same answers through
the whole interview. Subsequently, the final data-
set contains data from 5,870 respondents. A more
detailed description of the sample follows in the
next section.
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In short, the employed procedures in terms of
sampling (combining RDD and population quo-
ta), validation of translations, piloting of nation-
al versions, and data collection were conducted by
the same agency in the same way for all countries.
This procedure ensured that results based on the
delivered data could a) be generalised to national
samples and b) be used for investigating differences
between countries. However, it should be kept in
mind that due to the heterogeneous character of
the ORION countries, the findings for the pooled
sample cannot always be generalised across the na-
tions. Neither is it possible to generalise the findings
on Europe as a whole.

SAMPLE

In total, the final sample consisted of data from 5,870
respondents which comprise representative national
samples from six European countries. The distribu-
tion across countries is as follows: Czechia 7z = 997
respondents (corresponding to 17 percent of the total

Figure 3: Average age 80 years
of males and females
across the six ORION
countries. 60 years
40 years
20 years
0 year
Czechia
ORI.G')'N

...........

Germany ltaly Spain
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sample), Germany 7 = 986 (17 percent), Italy 7 = 970
(17 percent), Spain 7 = 961 (16 percent), Sweden 7
=992 (17 percent) and the UK 7 = 964 (16 percent).
The distribution of major individual characteristics,
namely gender, age, level of education and whether

Sweden UK
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Figure 4: Age 100 %
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the respondents have a job related to research, are
described for each country.

Gender

The distribution across gender was roughly equal
and almost identical to gender ratios of the target
populations aged 16—79. More precisely, there were
slightly more women in Czechia (53 percent), Spain
(s1 percent), and Sweden (53 percent), while the oth-
er countries had a so/s50 gender distribution.

Age
The average age of respondents ranged from 44 to
48 years across countries (Figure 3), with a mini-
mum of 16 years and a maximum of 79 years. Spe-
cifically, the average age of Czech respondents was
45 years, of German respondents 48, of Italian re-
spondents 46, of Spanish respondents 44, of Swed-
ish respondents 47, and of respondents from the UK
45. In all countries, men were slightly older than
women.

The respondents were clustered into four age
groups: 16—29 years; 30—44 years; 45—s9 years; and
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60—79 years. The percentage distribution of these
groups (Figure 4) did not differ substantially across
country and all differences from the target popula-
tion were within the range of pre-defined margins.

Level of education
The sample consisted of 1,487 respondents with pri-
mary education as the highest completed level of
education, 2,712 respondents with secondary educa-
tion, and 1,671 respondents with tertiary education.
These three categories were derived from country-
specific types of education according to ISCED cat-
egorisation. The respondents chose from all coun-
try-specific categories of education (Appendix C)
and were clustered into three levels afterwards.
Figure 5 shows the distribution of the levels of
education across the sample. Most respondents
in Czechia, Germany, and Sweden obtained sec-
ondary education (varying from 48 to 68 percent),
whereas primary education prevailed in Italy and
Spain (42 and 46 percent respectively), and tertiary
education (42 percent) in the UK. Hence, national
samples were quite heterogeneous in terms of edu-
cation level.




Figure 5:
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Job related to research

The respondents were asked the question ‘Is your
work related to research?” and chose from catego-
ries of working as a researcher (meaning various
academic positions); work related to research (pub-
lisher, funder, research-based industry, professional
organisation); and previous work related to research.
The majority of respondents (from 84 to 96 percent)
did not have a job related to research (Figure 6).
Only a small number of respondents currently
worked as researchers (from o to § percent across
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countries), or their work was related to research in
a current (from 1 to 6 percent across countries) or
previous position (from 2 to 6 percent across coun-
tries). The number of respondents with a job related
to research substantially differed across countries,
with the highest percentage (16 percent) in the UK
and lowest (4 percent) in Czechia. Altogether, two
groups based on this variable are used in the analy-
sis — 553 respondents (9 percent) with a job related
to research in some way and 5,317 respondents (91
percent) without a job related to research.
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STATISTICAL PROCEDURES

This report provides descriptive analyses focused on
people’s interest and willingness to engage with life
sciences research as well as perceptions of the ge-
nome editing technique. All basic results are sorted
by country. Some more complex analyses are pre-
sented for the whole sample together, but country-
specific results are produced whenever it is feasible
and the same procedure is recommended to other
users of the data'. As noted in the previous section,
it is not always meaningful to generate the overall
results and generalise them to Europe or even the
group of six different countries. Moreover, if mea-

ningful, results have been structured according to
selected individual factors, including gender; age;
level of education; job related to research; interest in
life sciences research; and confidence in life sciences
research. The findings are presented predominantly
as percentage distributions. Due to the large sam-
ple size, which affects the p-values, we do not report
results of significance tests (for instance, differences
as small as three percentage points were found to be
significant). Our intention is to focus on the sub-
stantial meaning of the results rather than introduc-
ing an additional layer of statistical tests.

10  The ORION project participates in the Open Research Data Pilot of Horizon 2020, and in consequence the data generated by
this survey will be made freely available through a research data repository hosted by the ORION coordinator CRG, Centre for

Genomic Regulation, in Spain.
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3. FINDINGS

In this chapter, the results of the ORION survey will
be presented. Questions related to interest and confi-
dence in life sciences research are presented in the first
section. This is followed by findings related to citizens’
views on personal involvement in life sciences research.
Finally, citizens’ awareness and concerns related to ge-
nome editing are presented. As explained in the meth-
ods chapter, the results are presented in a straightfor-

ward way focusing on substantial meaning rather than
statistical tests. However, all differences highlighted in
the report are statistically significant. All figures are
cleared from missing values (which varied from 6o to
250 for different questions), and thus all categories such
as ‘yes’ and ‘no’ together result in 100 percent. More
detailed results for each individual country are pre-
sented in dedicated country sheets in Appendix A.

INTEREST IN, AND CONFIDENCE ABOUT, LIFE SCIENCES RESEARCH

First a question on how interested
you are in life sciences research.
Are you ...
@ » Veryinterested
> Fairly interested
> Neutral
» Not very interested
> Not at all interested

General interest
Interest in life sciences research is generally high in
all countries, with the majority of respondents be-
ing fairly (38—48 percent across countries) or very
(14—43 percent across countries) interested (see Fig-
ure 7). The highest level of interest is found in Italy
with 91 percent being fairly or very interested in life
sciences research, which is only true for 52 percent
of the Czech respondents.

It can be noted that the small proportion of re-
spondents with a job related to research are consid-
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erably more interested in life sciences research than
those who do not have a job related to research —
53 percent of people with a job related to research
are very interested compared to 24 percent of those
without a job related to research. This tendency is
found within all national contexts.

Gender

The whole sample taken together, respondents’ in-
terest in life sciences research does not differ be-
tween women and men or between age groups.
However, the same analysis broken down by coun-
try reveals higher interest among men in the UK,
Sweden, and Czechia (the respective differences be-
tween very and fairly interested men and women
are seven, eight and ten percent), while gender dif-
ferences seem smaller in Germany, Italy and Spain.
Additional analyses show that this difference can-
not be explained by differences in level of education
or by having a job related to research.
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Total sample: N = 5,870

Field period: January-February 2018

Age

As seen in Figure 8, the age group with the high-
est interest in life sciences research is 30—44-year-
olds, whereas the least interested age group is the
oldest (60—79-year-olds). Although these results
are statistically significant, Figure 9 and additional
statistical tests show that country of origin has a
stronger effect on respondents’ interest than age.
Furthermore, the oldest group is as interested as
younger age groups in Italy and even more inter-
ested in Czechia.
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Level of education

When it comes to level of education, the respond-
ents with a tertiary education show a slightly higher
interest in life sciences research (77 percent, com-
pared to 65 percent for respondents with an upper
secondary education and 66 percent for those with
primary-level education, see Figure 10).

When the figures are broken down to show dif-
ferences between countries and between levels of
education, the results are more diverse, as illus-
trated by Figure 11. Compared to the differences
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Figure 9: Interest in life sciences research in relation to age and country (percent).
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Source: ORION project, report D.2.3 Total sample: N = 5,870 Field period: January-February 2018
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Figure 10: Interest in life sciences
research in relation to level of
education (percent).

Very interested
Fairly interested

Neutral

..........

among age groups, differences based on education
are weak in Italy and reversed in Czechia. These
findings show that interest and confidence in life
sciences is shaped differently across some Euro-
pean countries with citizens of Czechia and Italy
having different views to those from the other four
countries.

Interest in specific topics

Is there anything you would like to
know more about research in life
sciences? (Yes/No for each option.)
> How research topics are selected
» The methods used in research

> Research findings

> Practical applications of research
findings

Ethical issues connected to the
research

v

» The researchers themselves

How research is funded

» How research is communicated
to society

» Other

v
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Respondents were asked ‘Is there anything you
would like to know more about research in life sci-
ences?’ with a list of items following the question.
In general, respondents want to know more about
research findings (87 percent); their practical ap-
plications (80 percent); research methods (76 per-
cent); how research is communicated to society (74
percent); and how research topics are selected (70
percent). Furthermore, respondents show interest
in ethical issues connected to the research (68 per-
cent); research funding (67 percent); and researchers
themselves (53 percent). Thus, the findings indicate
a clear interest in opening life sciences research.
There are no large differences among coun-
tries, gender, age groups, or education, but a few
points can be highlighted. Firstly, respondents from
Spain and Italy show greatest interest in all cate-
gories (Figure 12). Secondly, the largest difference
among countries is related to interest in researchers
themselves, ranging from 40 to 78 percent. Thirdly,
the smallest difference among countries is related
to ethical issues connected to the research (63—77
percent) and to research findings (77—94 percent).
Fourthly, there are only negligible differences be-
tween women and men as well as among age
groups, with only o—s percent difference. Finally,
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Figure 11: Interest in life sciences research in relation to level of education and country (percent).
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Source: ORION project, report D.2.3 Total sample: N = 5,870 Field period: January-February 2018

as presented in Figure 13, respondents with tertiary Figure 14 shows the proportions of very or fairly
education show greatest interest in all categories  high interest in specific topics among people with
(53—88 percent), with the exception of the topics of  different interest in life sciences. Citizens with lower
research methods and the researchers themselves. interest in life sciences research score lower in all
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Figure 12: Interest in specific topics across countries (percent of 'yes’ answers).
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Total sample: N = 5,870 Field period: January-February 2018
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Figure 13: Interest in specific topics in relation to the level of education

of respondents (percent of 'yes' answers).
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Figure 14: Interest in specific topics in relation to interest in life sciences

research (percent of 'yes' answers).
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included topics, but express a relatively higher in-
terest in how research is communicated to society
and how research is funded (third and fourth rank)
than the overall sample. Hence, these two topics are
relatively more attractive to those who are less inter-
ested, while those that are more interested prioritise

the stages of research such as research methods or
selection of research topics (third and fifth rank,
see Figure 14). Nevertheless, research findings and
their practical application are the most important
for people regardless of their interest in life sciences
research.
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Confidence Confidence in life sciences research is generally high
in all countries, with the majority of respondents
How much confidence do you have in being fairly (from 39 to 56 percent) or very (from 11
life sciences research? Do you have ... to 35 percent across countries) confident (see Figure
» Very high confidence 15). Italy has the greatest proportion of respondents
@ » Fairly high confidence being confident in life sciences research (91 percent)
» Neutral and Czechia the lowest proportion (5o percent).
» Fairly low confidence Figure 16 shows that confidence in life sciences
» Very low confidence is connected to a job related to research. Eight out
Figure 15: 100 %
Confidence in life 1 13 13 14
sciences research across 35 »
the six ORION countries 80%
(percent).
60 %
Very high confidence
. Fairly high confidence 40 %
‘ Neutral
20 %
. Fairly low confidence
5 5 5
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100% Figure 16:
[ Con