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1 INTRODUCTION

The B-Trust project will provide a systemic governance model as a key enabler for boosting the
innovation uptake of biotechnology in the bio-based & agri-food sectors based on a three-tiered
approach:

encouraging collaboration of key stakeholders from the quintuple helix (5H);

fostering consumer trust, promoting transparency and ethical practices to reduce public
concerns about safety and effectiveness of biotech applications and products, and
providing a comprehensive framework of trust-building measures and principles to reduce
uncertainties and associated (perceived) risks facilitating the adoption of biotechnology.

This approach is translated into practice via co-creation trajectories, which are at the core of the
methodological approach of the B-Trust project and generate several crucial outputs (Figure 1).

1. Explore 2. Assess 3. Co-design

cmpete ———Jooere

Co-design of trust-building measures:

Assessment of drivers

Co-created and ¢ Generic co-creation programme and
extended Risk-Benefit
Assessments (RBA’s)

and heuristics (= trust
barriers) underlying the
extended RBA's

supporting (high level) principles
Other actor-specific trust-building
measures

Evidence-based Risk-Benefit [l Assessment and analysis of
Assessments are translated the trust barriers (needs,
into layman’s terms and drivers, heuristics,
extended with perceived understandings) underlying
risks and benefits perceived risks and benefits

Co-design of measures (actions,
interventions, narratives and cues for
communication, ...) that can overcome trust
barriers and augment social acceptance

Figure 1. Objectives of the co-creation trajectories

In the framework of D1.3 an overarching methodology is described to set up and deploy these
co-creation trajectories.

The co-creation trajectories and programme from WP2 start from a selection of six Biotech Co-
Creation Cases that serve as testbeds for the development of this programme. The Biotech Co-
Creation Cases were selected as described in D1.4 considering their impact, key beneficiaries of
final outcomes, application types, sectors and purposes and include a wide range of critical
parameters and aspects to ensure having a broad variety of cases.
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As (perceived) benefits and risks of a new technology lie at the basis of trust in this technology
(Oloo, 2020; Sax, 2017) literature-based Risk-Benefit Assessments (RBAs) of the Cases were
developed for each case, as methodologically described under D1.4. These RBAs formed the
starting point of the co-creation trajectories and were further explored and extended with
potential (real and perceived) risks and benefits for different stakeholders in an inclusive
process.

D2.1 described in detail the case- and context-based trajectories from phase 1 (Explore) in Figure
1, analysed in phase 2 (Assess) and the general planning for phase 3 (Co-design).

The case-specific first phase of the co-creation trajectories (Explore) gathered data from the
stakeholders that are highly impacted (affected) by the implementation of the technology,
whilst also having a significant influence on the uptake of the technologies applied in each case.

For the B-Trust project, it was decided that consumers should be involved in the trajectories of
all the cases. D2.2 contained the conclusions and information gathered throughout these
consumer co-creation sessions, based on the reports of the different consumer sessions.

Parallel with the exploratory consumer co-creation sessions, co-creation sessions as well as in-
depth interviews were organised with other actors of the 5H in T2.3. This concerns stakeholders
that are also highly impacted by the specific case as part of phase 1 (Explore, see Figure 1). The
reports of these sessions with farmers and industry, and the in-depth interviews with NGO’s are
included in D2.3.

In the second phase (assess) of the co-creation trajectories, all information from the exploratory
co-creation sessions (consumer sessions as well as farmers and industry sessions) was analysed
together to create a list of trust barriers — the most critical points that undermine their trust —
as well as the key drivers behind them. Figure 2 shows an overview of what was done in the
framework of phase 1 (Explore) and phase 2 (Assess) of the co-creation trajectories for B-Trust.

1. Explore

2. Assess

(L

B

LAY

Derive drivers and
trust barriers

Figure 2. Outline of the actions performed in the framework of phase 1 (Explore) and phase 2 (Assess) of the co-
creation trajectories for B-Trust

These trust barriers are outlined in D2.3, as they also formed the basis of the co-design sessions
from phase 3 of the co-creation trajectories (Co-design, see Figure 1).
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These co-design sessions were held in the second series of sessions for T2.3, with the
stakeholders that are actively responsible for the implementation of biotechnological solutions
and therefore impacted by said trust issues. The main objective of these co-design sessions was
to create solutions and co-design interventions to overcome these trust barriers. The set-up and
results of these co-design sessions are all included in D2.3.

The information from the co-creation sessions with consumers from T2.2 led to a list of trust
barriers, as described in D2.3. Most of these trust barriers are specific for consumers, or coming
from both consumers and farmers or industry. However, since these co-creation sessions are
held in small groups, it cannot be determined which trust barriers are most urgent or
problematic. The quantitative validation, which is the scope of the current D2.4 and focused on
the consumers, is meant to validate the results from the consumer co-creation sessions, and
give an idea of the importance of the different trust barriers compared to each other. They also
serve to explore certain research questions further, such as the information sources they consult
and find most reliable, or further quantify certain demographics like eating behaviour, and
openness towards new foods and technologies.

The relation with D3.1, which describes the trust-building principles and measures, including the
co-creation programme, is two-fold.

As the trust-building measures are derived from the trust barriers, the results of this quantitative
validation can on the one hand provide guidance for prioritisation of these measures.

On the other hand, and even more important in this context, these quantitative validations are
part of the co-creation programme being tested in the B-Trust project, of which the first draft of
the process is described in the Annex of D3.1. Setting up the quantitative survey, and analysing
the data gave more clarity on the place and added value of these quantitative validations in the
programme. These insights will be discussed here (see Chapter 4) and included in the final
programme in D3.3.
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2 RESEARCH QUESTIONS AND SET-UP

The consumer, farmers and industry co-creation sessions resulted in the pinpointing of a set of
15 trust barriers, of which the following 13 are consumer-related.

Biotechnology = fake & ultraprocessed

Doing it for the wrong reasons

Fear of corporate control & dependency

Are authorities aware of the risks?
Misinformation & misinterpretations

Limited freedom of choice?

Overdoing it

Will it divert attention from tackling the causes?
Lack of control upon release in environment

Lo N R WDNR

=
o

. Unclear long-term health consequences
. Underestimation of the challenges

. Romantic view on food production

15. Increased costs?

==
N =

However, since these co-creation sessions were held in small groups, it cannot be determined
which trust barriers are most urgent or problematic. The survey, which can be found in Annex
1, was set up to:

- Validate whether they understand biotechnology, whether their perception aligns with
the definition and how much they know about the current state, use and regulation of
biotechnology.

- Validate the acceptability: Poll whether they have a positive or negative attitude
towards biotechnology, and whether this attitude differs for different cases.

- Validate the perceptions of biotechnology as wunnatural, unnecessary, and
ultraprocessed

- Explore where they find their information, and which information sources they find
most reliable

The set-up also included several background questions, that allowed to check differences
between countries, different generations, differences in backgrounds and differences between
openness towards new foods or eating habits (both used as proxies for conservativeness in the
context of new food production methods).

Thus, the survey would enable us to validate the results from the co-creation sessions and create
more context to allow for correct interpretation of trust barriers as well as measures provided
to respond to the trust barriers.
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To address trust and acceptability issues — especially in the context of food, it is most useful to
specifically investigate those that have certain reflections about the food they consume, how it
is produced and what effect it may have on their health or the environment. As described by
Mallinson et al. (2018), acceptance is related to dietary identity with for example, non-
vegetarians being more accepting than vegetarians. Their findings suggest that there is a
significant amount of people who are fairly neutral in acceptance, among them are those who
are generally unconcerned about the food they eat and/or sustainability and food security
issues. Taking this into account, it is more useful to focus on those that show a certain interest
in food quality and composition (and its effects on health or sustainability) and/or food
production (and its effects on health, sustainability and environment).

It was therefore decided to include a question on their interest in food quality. However, it was
also decided that there would be no selection based on the answer to this question, but that the
communication revealed that the survey was related to food quality and production, attracting
especially those with a certain interest in food. This was reflected in the results, revealing only
1,5% with very low interest in food, and only 3,5% stating a limited interest. This approach is in
line with the approach used for the co-creation sessions, were communication on the scope was
considered as an auto-selection favouring those with a certain interest in food. This self-
selection bias is difficult to avoid in social sciences, and it is important to be aware of it, and
reflect whether it is problematic for the case. In this case, it is not problematic, but needs to be
taken into account when interpreting the result.

In total, 2500 consumers (with a minimum age of 18) were surveyed in five different countries
(500 respondents per country), spanning different geographical regions in Europe: Denmark
(North), Belgium (Central/West), Spain (South), Italy (South) and Poland (East). This was in part
based on the location of the consortium (Denmark, Belgium, Spain and Italy), but the choice for
two southern countries was also based on the fact that they seem to take on a different
approach towards biotechnology (Wozniak, Tyczewska & Twardowski, 2021). Italy seems more
conservative towards biotechnology, as exemplified by the ban on cultured meat, while Spain
historically has a more open attitude towards biotechnology, allowing the cultivation of GM
crops and — contrary to Italy — publicly investing in technologies like cultured meat. Therefore it
would be interesting how that reflects on public acceptance. Upon discussions with several
experts in consumer market research, Poland was added as a representative for Eastern Europe.

Several questions on background and demographics were included in the survey, including the
basics like age, gender and level of education. Additionally, there was also a question related to
the nature of their educational and professional background, to assess a relation with certain
scientific fields (nutrition, natural sciences, medical or engineering).

In line with the profiling done for the co-creation sessions, and the research of Mallinson et al.
(2018) there were also a few questions included that were used as a proxy for their
progressiveness and interest in sustainability, such as their openness towards new foods, meat
eating habits and priorities in buying behaviour (price, health, sustainability, price, local, quality,
etc).

© 2024 B-TRUST Project.

This document is available under the terms of the Horizon Europe Grant Agreement No. 101134847. Reproduction is authorised
provided the source is acknowledged.

B-Trust | HEU | D2.4 - Regional and summarising reports on the quantitative consumer validation| Page 15



btrust

Lastly, a question was included on labelling information (“Do you regularly check the information
on food packaging, like nutrition information (calories, sugars, salt, etc.), ingredients, claims and
labels, information on origin and production?”). Many research has been done on the behaviour
towards labelling information, especially on nutritional information, and this question could not
only give clues whether this affects acceptance, but also whether this is in line with this other
research, for example performed by EC-JRC (2020), EIT Food (2020-2024) or EUFIC (Grunert,
Hieke & Willis, 2014).

The survey included a number of open questions, (multiple) choice questions, ranking questions
(acceptability), statements (agree or disagree) and dilemmas (current method versus
biotechnological solution). A concise version of the survey questions is given below, while the
full questionnaire can be found in Annex 1. As some of the concepts and wordings in the
questions are not considered common knowledge, click-throughs were foreseen with an
explanation of what the word or concept means (indicated with *).

What comes to mind when you hear the word biotechnology? (open question)

To what extent do you feel that you truly understand what the term biotechnology means?
(choice)

Agree with statements (Strongly agree - agree - no opinion - disagree - strongly disagree)

| perceive biotechnology as a positive development

Biotechnology is a natural process

Biotechnology will make our foods even more processed

Biotechnology can support a more sustainable future for our foods
Biotechnology is unnecessary

Biotechnology is all around us

Biotechnology is something only big corporations work on

The risks of biotechnology application are sufficiently tackled in legislation
The risks of biotechnology are often minimised (by scientists and authorities)
The risks of biotechnology are often exaggerated by media

There may be certain risks associated with biotechnology, but they are not worse than
the risks related to our current food production system

Acceptability according to application field (selection + ranking)

Biotechnologically produced pharmaceuticals

Biotechnologically produced food crops (genetically modified plants)
Biotechnologically produced food ingredients (precision fermentation)*
Biotechnological solutions supporting farming (biostimulants* / bacteriophages*)
Biotechnologically produced materials for food packaging

Biotechnologically produced materials for children’s toys

Biotechnologically produced ingredients for cosmetics

Biotechnologically produced ingredients for household cleaning products
Biotechnologically produced materials for construction
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Acceptability based on the current solution/alternative (dilemmas: solution A (biotech)
versus solution B (current), including options “none” and “both”)

Biostimulants™ versus synthetic fertilisers

Genetically modified crops that are naturally resistant to plant diseases versus using
pesticides to control plant diseases

Bacteriophages* to control diseases in animal husbandry versus antibiotics to control
diseases in animal husbandry

Cultured meat production* to meet high demand for meat versus classic intensive meat
production to meet demand

Eating micro-organisms to meet demand for protein rich foods* versus classic intensive
meat production to meet demand

Biotechnologically* produced food colours/flavours versus chemically made food
colours/flavours

Packaging made from standard plastics versus biotechnologically produced packaging
materials

What are your main concerns about implementation of biotechnology in foods? (open
guestion)

What are your main concerns about implementation of biotechnology in the production of
materials? (open question)

Where do you find or look for (or would look for) information on biotechnology (selection +
other)

What sources / parties do you consider as reliable and trustworthy? (ranking)

The survey was set up in collaboration with iVox, who sent out the survey and gathered the
responses. Responses to open questions were categorised using iVox’s internal Al software
(‘BARI’) designed for these type of analyses. The respondents of the survey did not exactly match
a representative population in terms of age and gender for each country, and respondents were
therefore given weight factors to reflect a representative sample of the population of each
country. The samples in each country were all equal (500 per country) to allow for good country
comparisons.

Considering the main goal of this survey was to test its place and usefulness in the co-creation
programme, the timing and budget foreseen for this task was limited. This combined with the
complexity of the survey as we assessed different forms of questioning, it was not feasible to
perform a full statistical analysis of all the results. Therefore most results are represented
visually to reveal general tendencies, while only a few seemingly interesting differences were
subjected to statistical analysis. These insights are discussed in the next chapter (Chapter 3).

Chapter 4 will then reflect on the set-up and the information that is given by the different types
of questions, stating its place and usefulness in the co-creation programme.
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3 GENERAL INSIGHTS FROM THE SURVEY

3.1.1 Demographics

Of the 2500 respondents spanning the five countries (Belgium, Denmark, Italy, Poland and Spain)
equally (500 per country), there were 53% women and 47% men (Figure 3).

They were divided into different age categories in two ways:

According to generations. These generations are a common tool used by researchers
(especially in market research and social studies) to group people born within a specific time
frame to study shared attitudes, behaviours, and experiences shaped by historical events
and cultural trends. The age ranges used for the different generations is given in Table 1.

Table 1. Overview of the categorisation used for the different generations.

Generation Born from Until Age in 2025 Timespan
Silent 1/01/1928 31/12/1945 80-97 17 years
Babyboomers 1/01/1946 31/12/1964 61-79 18 years
Gen X 1/01/1965 31/12/1980 45-60 15 years
GenY 1/01/1981 31/12/1996 29-44 15 years
Gen Z* 1/01/1997 31/12/2012 13-28 15 years
Gen alpha* 1/01/2013 31/12/2025 0-12 12 years

*As the minimum age for participation was 18, Gen alpha is not represented in the survey and GenZ only partly.

In simplified age categories. As the division into generations is comprised of 5 categories, of
which one holds very few participants (Silent generation; n=41) it is sometimes better to
make a simplified categorisation into 3 categories: under 35 to represent the younger
generations, between 35 and 54 to represent the middle, and over 55 to represent the
(slightly) older population. Contrary to the generations division, these categories are fairly
equally represented (in line with the representativeness of the population).

The division according to generations and the simplified age categories is given in Figure 3.

Gender division Generational spread Age categories

Women
53%

= Silent Babyboom
GenX = GenY
GenZ

m<=34 35-54 55+

Figure 3. Gender division (left), generational spread (middle) and division into three age categories (right) for the
participants of the survey.
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The age and gender representation differ slightly for the different countries, but are weighed to
match a correct representation of the population of the country (Figure 4).

Gender / country Age category / country
AVERAGE IS AVERAGE N
PO I PO I
IT IT
DK I DK I
ES I ES N
BE I BE NN
0 125 250 375 500 0 125 250 375 500
B Men Women m<=34 35-54 55+

Figure 4. Gender (left) and age (right) division by country.

3.1.2 Interestin food and labels

As mentioned in the set-up for the target group, we checked their general interest in food, as
well as whether they regularly check food labels (Figure 5).

To what extent are you interested Do you regularly check the
in the quality of food? information on food packaging?

Definitely il Definitely
ini not yes
Rather Definitely ot v

o not
0,
4% 1%

Rather
Rather Definitely not
yes yes 26% Rather
42% 53% yes
49%

Figure 5. Interest in the quality of food (left) and checking of food labelling (right)

Interest in food and checking labels seems to be fairly consistent between countries, there are
a few tendencies in interest but the low interest in food groups are too small to draw
conclusions. Checking labels seems slightly higher for Italians but is otherwise very similar for all
countries and all generations (Figure 6 and Figure 7). These numbers are in line with previous
research (based on self-reporting).

© 2024 B-TRUST Project.

This document is available under the terms of the Horizon Europe Grant Agreement No. 101134847. Reproduction is authorised
provided the source is acknowledged.

B-Trust | HEU | D2.4 - Regional and summarising reports on the quantitative consumer validation| Page 19



btrust

To what extent are you interested To what extent are you interested
in the quality of food? in the quality of food?
Spain I Gcenz RN
I
Poland Genv
italy [
e
Denmark NN
. L
Belgium ] Babyboom
AVG I silent NN
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
H Definitely yes ® Rather yes H Definitely yes ®m Rather yes
M Rather not W Definitely not M Rather not W Definitely not

Figure 6. Interest in food differences between countries (left) and generations (right).

Do you regularly check the Do you regularly check the
information on food packaging? information on food packaging?
Spain NN Genz NS
[ D |
Poland Genv
Italy N
GenX NN
Denmark N
. ElET
Belgium Babyboom
AVG - Silent NN
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
H Definitely yes ® Rather yes H Definitely yes ® Rather yes
m Rather not W Definitely not m Rather not  m Definitely not

Figure 7. Differences between the checking of food labels between countries (left) and generations (right)

3.1.3 Eating behaviour

When it comes to eating behaviour (Figure 8), there is an even spread in more adventurous
versus more traditional eaters. For attitudes towards the consumption of animal products, there
is a clear majority of daily meat eaters (72%), about 15% flexitarians, 9% vegetarians (including
pescatarians) and 5% vegans. These numbers differ a bit from, but stay in line with those found
by a study conducted by The Good Food Institute across 10 European countries in 2023, which
found that 62% identified as omnivores (eat meat frequently), 27% as flexitarians (sometimes
eat meat but try to reduce intake), 4% as pescatarian, 5% as vegetarian and 3% as vegan. These
differences can be attributed to the countries surveyed or the way omnivores / meat eaters and
flexitarians are defined.

© 2024 B-TRUST Project.

This document is available under the terms of the Horizon Europe Grant Agreement No. 101134847. Reproduction is authorised
provided the source is acknowledged.

B-Trust | HEU | D2.4 - Regional and summarising reports on the quantitative consumer validation| Page 20



btrust

Eating behaviour & openness
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14%

A little traditional
11%

Meat eating behaviour

Vegetarian
7%

Pescatarian

2%’

Heavy
flexitarian
9%

Light flexitarian
5% 72%

Everything

Figure 8. Eating behaviour in terms of openness towards new foods (left) and consumption of animal products (right)
of survey respondents

There are indeed differences between countries in other research as well as our own (Figure 9):
Spain having the largest proportion of daily meat eaters (in line with other research), Italy having
the largest proportion of vegetarians /vegans (including the pescatarians) and Belgium having
the most flexitarians. Also in line with other research, is the proportion of vegetarians and
vegans notably higher in the youngest generations (GenY and GenZ) compared to the older

generations (Figure 9).

Meat eating behaviour

e [ |
Poland NG |
Italy I |
Denmark I |
Belgium I [ |
AVG I |

0% 20% 40% 60% 80% 100%

M Everything Flexitarian

Vegetarian or pescatarian HVegan

Meat eating behaviour

Genz IR |
Geny NG [ |
e |
Babyboom [N [
Silent | I |

0% 20% 40% 60% 80% 100%

M Everything Flexitarian

Vegetarian or pescatarian ®Vegan

Figure 9. Country (left) and generational (right) differences in consumption of animal products.

About the openness towards new foods (Figure 10), Belgians seem to eat more traditional than
the other countries. In terms of age differences, there appears to be a trend towards more
traditional eating in older generations, which is in line with expectations.
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Eating behaviour & openness Eating behaviour & openness
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italy |
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W Adventurous  Open/neutral [ Traditional W Adventurous " Open/neutral [ Traditional

Figure 10. Differences in openness towards new foods between countries (left) and generations (right).

Quality seems to be the number one priority when buying foods (27%), with healthiness (17%)
and price (15%) coming second and third. Sustainability and organic are the least chosen as top

priority in buying behaviour (Table 2).

Table 2. Priorities in buying behaviour.

 Priorities TOP 1 TOP 3 |
Quality 27% 22%
Healthiness 17% 14%
Price 15% 16%
Taste 14% 15%
Local 7% 7%
Animal welfare 7% 8%
Organic 6% 5%
Sustainability 5% 6%
None / empty 1% 7%

3.1.4 Educational background

Of those surveyed, a little over half (53%) has a degree in higher education (bachelor, master or
post-university), while the rest reaches the equivalent of the UK A-level or lower (secondary or
high school degree or specific vocational training). There are differences between countries, but
they are hard to compare due to the different educational systems. About a fifth of those
surveyed (20%) probably has an above-average knowledge on the topic due to a background in
either medical, natural sciences, or nutrition. Another 11% may have an increased knowledge

with a background in technology & engineering (Figure 11).
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Level of education Scientific background versus non
scientific background

m Background in

relevant
m A-level or sciences
lower Technology &
Higher engineering
education
No related
background

Figure 11. Educational level (left) and background (right) of respondents in the survey.

On another note, 9% of respondents is currently working in food industry, while another 15%
has done so in the past. 75% has no ties to the food industry now or in the past.

3.2.1 Understanding of biotechnology

When asked whether they feel they know what biotechnology means (Figure 12), only a mere
7% is convinced they know what biotechnology means. A majority (41%) somewhat knows what
the definition means, but almost as many (38%) feel rather insecure about knowing what it
means and another 15% realises they don’t really know what it means. Most countries show a
very similar pattern, although the Danish seem less convinced about their knowledge on
biotechnology, while Italians feel most confident in their knowledge on biotechnology. The
differences between generations are minimal, with a lower observed knowledge among the
oldest (Silent) generation, but since this group is rather small, it is hard to make statements on
this.

The level of education seems to have a small but statistically significant effect on their self-
reported understanding of biotechnology. The nature of their background is even more
significant, showing a clearly better understanding of biotechnology among those with a
background in nutrition, medical or natural sciences, or technology/engineering.
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To what extent do you feel that you truly Split per country
understand what the term biotechnology
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Figure 12. Self-reported understanding of understanding of the concept of biotechnology overall (top left), and
differences between countries (top right), educational level (bottom left) and background (bottom right)

3.2.2 Associations with biotechnology

The responses to the open association question “What comes to mind when you hear the word
biotechnology?” were categorised using Al, and checked manually where relevant (as some
wordings can be both interpreted as positive and negative, depending on the context). The
categories are listed in Table 3 below, and are sorted (more or less, as it is sometimes unclear)
from seemingly negative connotations (distrust, ethics, cost, labs?, GMO? and industry?) over
neutral (GMQ?, industry?, education, bio + tech, bioengineering), to seemingly (rather) positive
connotations (society, agriculture, medicine, environment, food safety, innovation, health,
natural, sustainability, food enhancement).

Table 3. Explanations and terms included in the different categories.

Category Explanation and terms included in the category

Distrust Biotechnology and skepticism (distrust / skepticism / fear of the unknown)

Ethics Biotechnology and ethical concerns (ethical issues / playing God / safety concerns)

Cost Biotechnology and cost (expensive / high cost / economic impact)

Labs Laboratory-produced food (artificial food / created in a lab / lab-grown meat)

GMO Genetic modification (changes in DNA / genetic manipulation / altering genes)

Industry Biotechnology and industrial applications (industrial use of biotech / production processes /
commercial purposes)

Education Biotechnology and education (academic field / university studies / scientific research)

Bio + tech Biotechnology and technological integration (integration with technology / tech-driven
solutions / tech applications)

Bioengineering Biotechnology and bioengineering (use of living cells / bioengineering processes / biological
systems)
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Society Biotechnology and societal impact (impact on society / societal benefits / public perception)

Agriculture Biotechnology in agriculture (biotech crops / farming without pesticides / enhanced plant
breeding)

Medicine Biotechnology in medicine (new drugs / vaccines / medical research)

Environment Biotechnology and environment (eco-friendly / sustainable production / environmental
benefits)

Food safety Biotechnology and food safety (safe food production / quality control / food security)

Innovation Biotechnology and innovation (new methods / technological advancement / future technology)

Health Biotechnology and health (improving health / disease resistance / medical applications)

Natural Biotechnology and natural products (natural ingredients / organic production / bio-based
products)

Sustainability Biotechnology and sustainability (sustainable practices / environmental sustainability / green
technology)

Food enhancement  Biotechnology and food enhancement (improved nutrition / fortified foods / enhanced food
quality)

Figure 13 shows how much each category was mentioned in the responses. It is clear that
‘positive’ (innovation, agricultural progress, medical solutions and environment) and ‘neutral’
responses bio-engineering) outweigh more ‘negative’ connotations, which is confirmed in the
statements discussed in the next section. There are some visible differences between countries
(Figure 14), for example both southern European countries Spain and Italy seem more impressed
with the innovative nature than Northern Europe’s Denmark, with Poland and Belgium in the
middle.
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Figure 13. Mentions of each category in the responses to the open question “What comes to mind when you hear the
word biotechnology?”.
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Associations for 'biotechnology' per country
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Figure 14. Country differences in mentions of each category in the responses to the open question “What comes to
mind when you hear the word biotechnology?”.

The categories are perfectly in line with the responses from the co-creation sessions, and the
more negative connotations match with the trust barriers found from these sessions, thus
effectively validating and quantifying the data found.

3.3.1 General results

Participants were asked to give their opinion on different statements, such as “I perceive
biotechnology as a positive development” or “Biotechnology is all around us”. This gives good
insights on how they perceive biotechnology, and manages to quantify findings from the co-
creation sessions. All statements, and how they are accepted by the participants is shown in
Figure 15 below.
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Figure 15. The overall responses to the different statements.

It seems that the majority (55%) of respondents sees biotechnology as something positive,
including 12% who is very positive, while only less than 20% of the respondents (19%) does not
(and only 4% strongly disagrees). The responses to a statement like “There may be certain risks
associated with biotechnology, but they are not worse than the risks related to our current food
production system” show a very similar pattern. For the statement “Biotechnology is
unnecessary”, one might expect to see a more or less opposite pattern to statements like “I
perceive biotechnology as a positive development”, which is effectively the case (18% agrees or
strongly agrees while 55% agrees or strongly agrees). Also striking is the realisation that most
people have that “Biotechnology is all around us”: 63% agrees, while only 13% disagrees.

Previous research often mentions ‘naturalness’ (or lack thereof) as a determining factor for
acceptability issues. It often came up in the co-creation sessions, and it was therefore no surprise
that the statement “Biotechnology is a natural process” has a larger proportion of respondents
disagreeing (43%) than agreeing (31%). Also quite in line with expectations, because it is a hot
topic and was often mentioned in the co-creation sessions, is the fear that “Biotechnology will
make our foods even more processed” gets support from almost half of the respondents (47%).

Last but not least is the fact that the statement “Biotechnology can support a more sustainable
future for our foods” gets support from no less than 60% of respondents while only 17%
disagrees. This is in line with the observation from the co-creation sessions that people can see
the potential, but worry about the consequences, especially of poor execution (financial gain as
driver instead of sustainability, insufficient attention to health and safety measures and
regulation, quality degradation, missing ‘the bigger picture’, etc.). This is also discussed under
‘concerns’ (see 0).
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3.3.2 Differences between countries, generations and background for selected
statements

For some statements, it was interesting to check whether they are differences between
countries, between generations or depending on their background (in relevant scientific fields).

“l perceive biotechnology as a positive development”

This is a very important statement on the whole, as it reflects whether they have a positive,
negative or neutral/indifferent attitude towards biotechnology in general. There seem to be
some notable differences between countries, where Spain is most positive (66%), while
Denmark has the largest proportion of unopinionated participants. Despite their differences in
governmental attitude towards biotechnology, there is very little difference between
respondents from Italy and Spain. Poland and Belgium have the most explicitly negative
responses.

As for generational differences, there is a slight but notable increasing trend in positive attitude
for the younger generations, which is in line with previous research. On the other hand, explicit
negative attitude remains fairly constant.

Also in line with other research, is the fact that people with a background in relevant sciences
are notably more positive, and slightly less negative. People without this background more often
have no opinion.

Figure 16 shows the differences between countries, generations and educational background to
this statement.

Spain I GenZ NN
Poland mEEE—— GenY I
ItaIy I — GenX NN
Denmark EE—— Babyboom mmsss——
Belgium  E—— Silent EE———————
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
W Strongly agree M Agree No opinion W Strongly agree M Agree No opinion
Disagree Strongly disagree Disagree Strongly disagree
M Strongly agree
No related background -_
W Agree
No opinion
Background in relevant sciences _ )
Disagree

Strongly disagree
0% 20% 40% 60% 80% 100%

Figure 16. Country differences (top left), generational differences (top right) and differences between educational
background (bottom) in responses to the statement “I perceive biotechnology as a positive development”.
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“Biotechnology is a natural process”

The feeling of naturalness is often stated as a parameter for acceptance. The feeling that this
technology lacks naturalness is definitely present (among 43% of respondents versus 31% seeing
it as more or less natural), however, there is quite a gap between this statement and the one
about biotechnology being a positive development (Figure 17). Thus, not seeing it as something
natural does not necessarily mean it is seen as something negative (55% agrees it is positive,
while 19% disagrees), resulting in about a quarter of people who do not seem to mind the lack
of naturalness.

B Strongly agree M Agree No opinion Disagree MW Strongly disagree

Biotechnology is a natural process _ -
| perceive biotechnology as a positive development -_ I

0% 20% 40% 60% 80% 100%

Figure 17. Comparison between the statements “Biotechnology is a natural process” and “I perceive biotechnology as
a positive development”.

There are some differences between the countries, which are in line with the previous findings.
Denmark has the largest proportion of respondents with no opinion. Spain and Italy have the
largest proportion of people disagreeing. Generational differences also confirm expectations
and previous findings, having a subtle but noticeable trend where younger generations, who
have known the technology their entire lives, find it more natural than older generations, for
whom the technology did not exist when they were younger. A background in related sciences
does not have a large influence on this matter, it is mainly their level of knowledge that differs,
only leading to a smaller proportion of people without opinion, while the agree/disagree ratio
remains the same as for those without background knowledge.

Figure 18 shows the differences between countries, generations and educational background to
this statement.

Spain I GenZ IEEE———
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Figure 18. Country differences (top left), generational differences (top right) and differences between educational
background (bottom) in responses to the statement “Biotechnology is a natural process”.

“Biotechnology will make our foods even more processed”

The differences between countries match exactly those of the previous statement, which makes
sense, as ‘processed’ is often interpreted as ‘unnatural’. The generational trend is also present,
with the exception of the Silent generation, but the low amount of respondents in this category
makes the results for this category inconclusive. For differences between background, the same
proportion agrees with the statements, but a significantly higher proportion disagrees instead
of not having an opinion.

Figure 19 shows the differences between countries, generations and educational background to
this statement.

Spain I I GenZ IEEEEE——— I
Poland HEEES—— I GenY I I
Italy — I GenX I I
Denmark nEE—— ] Babyboom mmes— —
Belgium  n—— —— Silent  E—— I
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
W Strongly agree M Agree No opinion W Strongly agree M Agree No opinion
M Disagree Strongly disagree M Disagree Strongly disagree
B Strongly agree
No related background _
g I P
No opinion
Background in relevant sciences _ _ .
MW Disagree

0%  20%  40%  60%  80%  100% | Stronelydisagree

Figure 19. Country differences (top left), generational differences (top right) and differences between educational
background (bottom) in responses to the statement “Biotechnology will make our foods even more processed”.
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“Biotechnology can support a more sustainable future for our foods”

The differences between countries reflect a very similar pattern as those seen in the statement
for ‘being a positive development’, as do the generational differences and the differences in
background. This confirms the notion that people, especially the younger generations that are
growing up with climate and environmental doom scenarios, tend to embrace biotechnologies
for their potential for a more sustainable future.

Figure 20 shows the differences between countries, generations and educational background to
this statement.

Spain [ GenZ I [
Poland HEEEE—— || GenY IR _—
Italy — GenX I _—
Denmark EEE——— | Babyboom mEE— -
Belgium IEE—— [ Silent -
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
W Strongly agree M Agree No opinion W Strongly agree M Agree No opinion
M Disagree Strongly disagree M Disagree Strongly disagree
B Strongly agree
No related background |
& - H Agree

No opinion

Background in relevant sciences | NENMMI
M Disagree

0% 20%  40%  60%  80%  100% strongly disagree

Figure 20. Country differences (top left), generational differences (top right) and differences between educational
background (bottom) in responses to the statement “Biotechnology can support a more sustainable future for our
foods”.

“Biotechnology is unnecessary”

The reverse pattern seen from the statement “lI perceive biotechnology as a positive
development” reflects in all differences between countries, generations and backgrounds as
well.

Figure 21Figure 18 shows the differences between countries, generations and educational
background to this statement.
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Figure 21. Country differences (top left), generational differences (top right) and differences between educational
background (bottom) in responses to the statement “Biotechnology is unnecessary”.

“There may be certain risks associated with biotechnology, but they are not worse
than the risks related to our current food production system”

Also for this statement, we see the same patterns arising as those seen in statements like “I
perceive biotechnology as a positive development”, overall as well as for the differences
between countries, between generations and backgrounds.

Figure 22 shows the differences between countries, generations and educational background to
this statement.
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Figure 22. Country differences (top left), generational differences (top right) and differences between educational
background (bottom) in responses to the statement “There may be certain risks associated with biotechnology, but
they are not worse than the risks related to our current food production system”.

3.4.1 General results

There is an almost exact 50:50 split between those who have concerns about the use of
biotechnology and those who do not (Figure 23).

iy,

m Definitely yes
= Rather yes
= Rather not

= Definitely not

Figure 23. Responses to the question "To what extent do you have concerns or reservations about the use of
biotechnology?".

3.4.2 Differences between countries, generations, openness and level of
education

Figure 24 shows there are virtually no differences between countries, only Belgians seem slightly
more concerned than other countries. Generational differences confirm the trend that younger
generations are more open to biotechnologies, and it also seems to translate into lower
concerns. This is a known cognitive phenomenon called the ‘optimism bias’, where a stronger
focus on the positive might cause one to ignore or downscale risks.

Checking whether their openness towards new foods or their educational level influences the
rate of concern did not reveal any significant differences.
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Figure 24. Differences in responses to the question "To what extent do you have concerns or reservations about the
use of biotechnology?" between countries (top left), generations (top right), openness towards new foods (bottom
left) and educational level (bottom right).

3.4.3 Nature of the concerns: food versus materials

Besides the question whether they have concerns, there were also two open follow-up
guestions on the nature of their concerns for the use of biotechnology in food as well as for the
use of materials. The co-creation sessions, of which we had five concerning food and one
concerning materials, revealed associations that were noticeably more positive in the materials-
session than for the food sessions, but since it was only one session (with 16 participants), this
was just a preliminary observation. The open questions however confirm this notion with 44%
of respondents stating “nothing” as a concern in the materials question, compared to 28% in

the food question.

The nature of the concerns, which were categorised using Al, is also very much in line with the
concerns that were mentioned in the co-creation sessions. Some, such as those categorised as
other, were checked manually to validate and update the classification.

Concerns over biotechnology used in food

The concerns over the use of biotechnology in a food context are listed in Table 4 below,
arranged from most mentioned to least mentioned. Note that the category ‘other’ is not
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mentioned but the manual check revealed that they sometimes described positive effects
instead of concerns. Since it was not the scope of the question, they were left out.

The categories with at least 100 mentions are also visually represented according to their
importance in Figure 25.

Table 4. Categories and their explanations for the responses to the open question “What are your main concerns
about implementation of biotechnology in foods?”.

Category Explanation \

Health risks Potentially harmful / dangerous for health / risk of diseases

Long-term risks Long-term effects unknown: unknown future consequences / long-term
risks / insufficient research

GMO concerns Genetic modification concerns: genetically modified / alteration of genes
/ GMO

Loss naturalness Loss of naturalness: not natural / artificial / less natural

Inadequate regulation Safety and regulation: lack of regulation / insufficient safety measures /
inadequate controls

Lack of transparency Not enough information / unclear processes / hidden risks

Overprocessed Increased processing: too processed / over-manipulated / excessive
processing

Environment Environmental impact: harmful to the environment / ecological concerns
/ biodiversity loss

Ethics Ethical concerns: ethical issues / moral questions / unnatural interference

Quality degradation Loss of taste / lower quality / less nutritious

Financial gain Economic interests over safety: profit over health / economic benefits
prioritized / corporate control

Misuse Potential for misuse (misuse by corporations / unethical applications /
irresponsible use)

Allergies Allergies and intolerances: risk of allergies / new intolerances / allergic
reactions

Cost Cost concerns: increased prices / economic inequality / affordability
issues

Diversity loss Impact on food diversity: loss of diversity / monocultures / reduced
biodiversity

Overuse & dependency  Dependence on technology: over-reliance on technology / loss of natural
processes / technological dependence

Loss of tradition Impact on traditional practices: loss of traditional methods / impact on
local farming / disruption of traditional agriculture
Deception Consumer misinformation: misleading information / consumer deception

/ lack of consumer knowledge
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Figure 25. Mentions of the different categories for concerns in the context of biotechnology used in food. Only
categories with >100 mentions are shown.

Concerns over biotechnology used in materials (including household products and
cosmetics)

The concerns over the use of biotechnology in a materials context are listed in Table 5 below,
arranged from most mentioned to least mentioned. Note that on the materials, one positive
description ‘innovation’ even made it to a category.

The categories with at least 100 mentions are also visually represented according to their
importance in Figure 26.

Table 5. Categories and their explanations for responses to the open question” What are your main concerns about
implementation of biotechnology in the production of materials in for example household products and cosmetics?”.

Health concerns May cause cancer / harmful to skin / toxic ingredients

Unknown effects Lack of long-term studies: unknown long-term effects / insufficient research / untested
over time

Safety concerns Safety and regulation: need for strict testing / regulatory oversight / safety concerns

Allergies & irritation ~ Cause allergies / skin reactions / allergic to chemicals
Environment impact  Pollution / ecosystem disruption / not biodegradable

Chemical exposure Excessive chemicals / chemical residues / chemical processing

Natural is better Preference for natural products: natural is better / prefer natural ingredients / avoid
synthetic

Fear of change Resistance to change: fear of new technology / reluctance to adopt / scepticism about
biotech

Innovation Innovation potential: biotechnology can be beneficial / potential for improvement /
innovative solutions

Ineffective Efficacy doubts: ineffective / not as good as natural / questionable benefits

Lack of transparency  Transparency and trust: lack of transparency / need for clear labelling / distrust in
companies

Cost Cost concerns: expensive / increase in prices / cost to consumers

Ethics Ethical concerns: animal testing / ethical production / moral implications

Misuse Potential for misuse: misleading claims / hidden ingredients / manipulation

No free choice Consumer choice: limited options / no choice for natural / forced to use biotech
products
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Figure 26. Mentions of the different categories for concerns in the context of biotechnology used in materials. Only
categories with >100 mentions are shown.

The participants were asked to check all applications from a list that they deemed acceptable,
including an option ‘none’, ‘all’ or ‘don't understand / no opinion’. In a follow-up question, they
were asked to state and arrange the top five most acceptable ones. This is a second validation
of the notion that acceptance depends on application, such as more acceptance for materials
than for food applications. Pharmaceuticals were also included in the list, because it was used
as an example in the sessions for precision fermentation (insulin production, due to the well-
known nature of the need), with people mentioning its necessity and revealing a higher
acceptance for them.

3.5.1 General results

Both notions were somewhat confirmed in the results, revealing higher acceptance rates for
biotechnologically produced pharmaceuticals (42%) and materials for packaging (39%).
However, the difference is smaller than expected, as many materials barely score higher than
food applications: 36% for cleaning products, 35% for construction materials and 34% for
cosmetics, which is the same acceptance rate as ‘NGT plants’ (biotechnologically enhanced food
cropsi.e. genetically tweaked plants’; a short additional explanation was foreseen). There is also
only a small difference in acceptance rate between the ‘NGT plants’ and the ‘GMO plants'
(biotechnologically produced food crops i.e. genetically modified plants; also followed by a short
additional explanation). The additional explanations for GMO and NGT plants focused on the
difference between trans and cis modifications, as this is the most distinct and comprehensible
difference between the two. It seems the majority of proposed applications show an acceptance
rate between 31% and 36%, with slightly higher rates for pharmaceuticals and packaging
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materials, and a noticeably lower acceptance rate for materials for children’s toys (24%). This is
not all that surprising, as research shows that people accept higher risks for themselves than for
their children (Duflos et al., 2023). Acceptance rate for biotechnologies to support farming are
extremely low (7%), which is inconsistent with the enthusiasm shown during the session. Of this
7%, most are attributed to the ‘all’ answers. In absolute numbers only 9 respondents out of 2500
specifically checked this application However, when making the list, there were internal
discussions whether we should include this for fear it might be too complicated or confusing for
many and only very little explanation could be given. This might indeed explain the extremely
low acceptance rate.

Figure 27 shows the acceptance rate of all the proposed applications. Note that the ‘all’
responses were added to every category (except ‘none’ and ‘don’t understand / no opinion’).
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Figure 27. Acceptance for the different application fields for biotechnology.

Table 6 shows the top 1, top 3 and top 5 of most accepted applications, confirming higher
acceptance for pharmaceuticals, but fairly similar acceptance rates for all other applications
except materials for children’s toys and biotechnologies to support farming.

Table 6. Top 1, top 3 and top 5 for the acceptance of different application fields for biotechnology.

Acceptability top 5 TOP 1 TOP 3 TOP 5
Pharmaceuticals 268 548 665
Construction materials 192 416 499
NGT Plants 178 388 491
Packaging 174 451 580
GMO plants 137 330 421
Cleaning products 130 404 521
Precision fermentation 119 318 406
Cosmetics 86 293 411
Toys materials 44 157 244
Farming support 17 58 83
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3.5.2 Differences between countries and generations

The differences in acceptance between countries (Figure 28) is consistent with previous findings,
showing a noticeable higher acceptance for GMO and NGT plants in Spain, which may be related
with the more open attitude of the Spanish government towards cultivation of these plants.

W Phamaceuticals
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GMO plants

B NGT Plants
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B Toys materials
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None
M Don't understand / no opinion
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Figure 28. Country differences of the acceptance of different application fields for biotechnology.

Itis interesting to zoom in on the ‘don’t understand / no opinion’, ‘none’ and ‘all’ answers (Figure
29), which are again in line with the previous results, showing for example a larger ‘don’t
understand / no opinion’ proportion for Denmark than for other countries, and lower response
rate for ‘none’ among younger generations.

Differences between countries Differences between generations
Spain I GenZ
Poland I — GenY IS
[taly — ——— GenX |
Denmark P Babyboom ]
Belgium ] Silent .
0% 10% 20% 30% 40% 50% 0% 10% 20% 30% 40% 50%
None M Don't understand / no opinion mAll None M Don't understand / no opinion mAll

Figure 29. Differences between countries (left) and generations (right) in the ‘none’, ‘don’t understand / no opinion’
and ‘all’ options for the question “Based on your own understanding of biotechnology — however limited or broad
— please select the applications you find acceptable”.

In this section we investigated the finding from the co-creation sessions that acceptance is also
dependent on the acceptability of the current solution (and other alternatives) using dilemmas.
For each dilemma, the biotechnological solution is placed in opposition to an undesirable, but
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most common current solution, to check in what context they are more open to biotechnological
solutions. Each dilemma also has the options ‘no idea’ for those who do not have a preference
or do not feel informed enough to make a choice, ‘both’ for those who see both options co-
existing along with each other, and ‘none’ for those who do not accept either option, as there
are or might be other options out there besides the two presented.

The dilemma’s presented are listed in Table 7.

Table 7. Dilemmas presented in the survey.

Biotech solution (<<<, << and <) Current solution (>, >> and >>>) ‘
Biotechnologically produced packaging Packaging made from standard plastics
materials

Biotechnologically produced food Chemically made food colours/flavours

colours/flavours
Eating micro-organisms to meet demand for The current practice of intensive meat

protein rich foods production to meet demand

Cultured meat production to meet high The current practice of intensive meat
demand for meat production to meet high demand
Bacteriophages to control diseases in Antibiotics to control diseases in livestock
livestock farming farming

Genetically modified crops that are naturally Using pesticides to control plant diseases
resistant to plant diseases

Biostimulants Synthetic fertilisers

3.6.1 General results
The responses to the different dilemmas are visualised in Figure 30.

Waste problems like pollution are among the most top of mind sustainability issues among the
general public (Eurobarometer, 2020). It shows in the results: the highest support for
biotechnological solutions is found with the plastics. It was already visible in the previous section
that biotechnologically produced packaging had a slightly elevated acceptance rate, and this
effect is even stronger when presented as an alternative to current plastics.

Additives, in Europe this translates into E-numbers are also notoriously unpopular among
consumers (Van Gunst & Roodenburg, 2019). It results in a larger ‘none’ proportion than for the
other dilemma’s (in line with the “we don’t need additives at all” comments from the co-creation
sessions), but also in a rather large support for biotechnological alternatives to chemical
additives.

The biggest split is between the ‘cultured meat’ and the ‘eating micro-organisms’ versus ‘current
practice of intensive meat production’, which score very similar. The proportion of those who
choose ‘none’ is fairly large, which may be due to the fact that plant-based alternatives are also
a widely recognised alternative. But the stated opinions are nearly 50:50 for the micro-
organisms and slightly less favourable for cultured meat. This comes as no surprise, since we
observed this reluctance to let go of meat, and the scepticism towards the sustainability
advantage and quality of cultured meat during the co-creation sessions as well.

Bacteriophages versus antibiotics is somewhere in between the others, with the largest
proportion of ‘no idea’ of all statements. It is indeed, like we also noticed with the session, far
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less familiar among the general public, which is also part of the reason we selected the case in
the first place.

Pesticides and chemical fertilisers are rather unpopular to a very similar degree. The largest
difference between the two is a larger proportion of respondents with ‘no idea’ for the
‘biostimulants versus synthetic fertilisers’ case than for the ‘NGT versus pesticides’ case, which
may be due to the fact that biostimulants are not commonly known and pesticide problematics
are generally better known than fertilisers problems.

Biotech versus current

W <<<

H<<
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>
u>>
H>>>

Both

m None

B No idea

0 500 1000 1500 2000 2500

Figure 30. Responses to the dilemmas presented in the survey.

3.6.2 Differences between countries for selected dilemmas

Some cases were investigated in more detail and checked for differences between countries.
This because some cases have specific circumstances that may influence the results.

The case of the biostimulants (Figure 31) is interesting from this regard, as Belgium for example
has seen a focus on the nitrogen problem in politics and media, therefore making it a better
known problem than in other countries. Belgium does have the largest proportion of people
favouring biostimulants, and the smallest proportion of people finding both equally acceptable.
This may be related to a better understanding of the problem, but cannot be stated with
certainty based on these results.
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Figure 31. Country differences in responses for the “Biostimulants versus synthetic fertilisers” dilemma.

The case of cultured meat was checked in detail (Figure 32), for the reasons stated in section
2.2, with the target group. However there seems to be no link between the ban in Italy and the
open attitude and investments from the Spanish government and the public opinion of these
countries compared to the others. Spain and Italy seem to have a similar preference to either
option, especially when corrected for the ‘no idea’, ‘both’ and ‘none’ options. Denmark seems
to show the lowest support for cultured meat here.

Cultured meat vs current
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Figure 32. Country differences for the “Cultured meat versus Intense meat production” dilemma.

To make sure communication measures effectively reach consumers, questions where included
to check their information sources and their perception of reliability of these sources

3.7.1 General results

According to the survey (Figure 33), no less than 43% of respondents indicates using scientific
literature as an information source. Since scientific literature is often not accessible, hard to find
or difficult to understand for the general public, it begs the question whether these respondents
have a correct understanding of what is meant with scientific literature. Perhaps they see
popular science magazines as scientific literature? This question cannot be answered here, but
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since these magazines usually present a reliable but more comprehensible picture of research
from scientific literature, it may not even be that relevant in this context.

Documentaries (33%) and governments (32%) are also named as sources, but there is no
information on the quality of the documentaries consulted (which can vary wildly), and
information from governments can be ‘coloured’ by politics. Wikipedia (24%) is also one of the
most consulted resources. Most other resources stated are all used as information source by 12-
20% of respondents.
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Figure 33. Amount of respondents consulting the different sources when researching information on biotechnology.

The reliability of the resources (Figure 34) is similar than the resources consulted, scientific
literature being the winner (first choice for 35% of people), government (12%) and
documentaries (11%) coming second and third. Wikipedia (7%) takes again the fourth place.
Social media is the least trusted source (2%), closely followed by blogs & podcasts, and
magazines (both 3%).

Most reliable
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Figure 34. Top 1 and top 3 of the most reliable information sources according to the respondents of the survey.
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3.7.2 Differences between generations

Following the commonly accepted notion that younger generations find information in less
traditional sources, like social media, blogs & podcasts, it seemed most interesting to investigate
the difference between generations (Figure 35 and Figure 36).

A diminished use in scientific literature is indeed observed in younger people, to the advantage
of mainly social media, blogs & podcasts, but also friends & family. However, even when a
diminished trust is seen in scientific literature, this is not reflected in an increased trust in those
new media channels, or even the friends & family. It has to be noted though, that the absolute
numbers for these rankings are too low to make clear statements with a statistical backup.
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Figure 35. Differences in generations between consulted sources when researching information on biotechnology.
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Figure 36. Differences between generations on the reliability of information sources (top 1).
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4 REFLECTIONS ON THE SET-UP AND FIT WITH THE
CO-CREATION PROGRAMME

This survey was included in the B-Trust project to assess its added value as a validation tool for
the co-creation programme. For this survey, different types of questions were tried to assess
which ones are most appropriate in this context, and give the most and most relevant
information. Setting up and analysing the survey also gave more insight in the most relevant
timing of the survey and its place in the co-creation programme.

As can be seen in the previous chapters, the quantitative validation was indeed a very effective
way to quantify and validate findings from the qualitative co-creation sessions. However, we
found that a survey can be valuable on two occasions in the co-creation programme:

During the ‘Assess’ phase
At the end of the ‘Co-design’ phase

This allows us to again revise the process for the co-creation programme (Figure 1), resulting in
the process given in Figure 37 below. A more accurate description of the value of a quantitative
validation is given in the next paragraphs.

1. Explore 2. Assess 3. Co-design

Co-design of regulatory
and implementation interventions:
Identify and ¢ Financing
prioritise trust Communication
barriers Regulation
Implementation

Co-create and extend
Risk-Benefit Assessment (RBA)

with stakeholders with high
overall risk & high influence

Figure 37. Updated overview of the scope and steps of the three phases of the proposed co-creation programme.

4.1.1 During the ‘Assess’ phase

In the assess phase, where the information from the previous phase is being analysed, a survey
can be used to quantify and validate the findings from the explore phase, which will make it
possible to prioritise the trust barriers better. It can reveal which barriers are most urgent and/or
most useful to tackle, and give better direction to the co-design phase.

© 2024 B-TRUST Project.

This document is available under the terms of the Horizon Europe Grant Agreement No. 101134847. Reproduction is authorised
provided the source is acknowledged.

B-Trust | HEU | D2.4 - Regional and summarising reports on the quantitative consumer validation| Page 45



btrust

Indeed, in our trajectories we struggled with the prioritisation of the trust barriers to tackle. As
the quantitative validation was foreseen in a later phase in the project, we could not make
founded decisions or selections. Thus we presented them all, and let participants choose based
on their own experience, especially during the first session, and used later sessions to work on
the remaining trust barriers. This was the best approach at the time and for the circumstances,
but the information from a quantitative validation would have allowed for a more targeted and
founded approach.

4.1.2 Atthe end of the co-design phase

The co-design phase can be approached generally, finding ways to tackle the most important
trust barriers, or more specifically, focusing on for example communication strategies.

Either way, in this phase, a quantitative survey can be a useful tool to validate proposed
narratives or wordings, but also to test for example the acceptance of certain regulatory
interventions.

There are different ways to gather information in a survey: there are multiple choice questions,
open ended questions, rankings, statements, A/B choices, etc. Each question type has
advantages and disadvantages, depending on the context. Different question types were tested
in this survey, and their relevance and attention points in the particular context of a co-creation
programme is discussed in the paragraphs below.

4.2.1 Multiple choice questions

Surveys are usually mostly based around multiple choice questions. This gives the advantage
that analysis is fairly straightforward and different options can be exactly quantified, but has the
main disadvantage that it steers the answers in the directions of the options provided (even with
the inclusion of an ‘other’ option). This is not a problem when surveying factual and background
information (for example, your level of education) or non-sensitive preferences and opinions
(for example, your favourite ice cream flavour), but is not always the best solution when
surveying perceptions and opinions, rating knowledge or questioning sensitive subjects. Another
limitation is that the list of available options is limited, as too long a list becomes overwhelming
and will skew answers towards the first options provided (even randomised, this reduces
reliability).

There is also always the risk that certain options are unavailable, because the researchers are
not aware of its existence. This risk can be reduced (but not eliminated) using thorough pre-
analysis and/or, like in this case, a qualitative study that precedes the survey. ‘Forgotten’ options
will probably show up in the ‘other’ section, but in that case they can no longer be quantified
against the other options because they were acquired through a different route (open question
versus multiple choice).

As an example, we used a multiple choice question in our survey to assess the information
sources. Even though the initial idea was to make this an open question, we changed it to
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multiple choice mainly for practical reasons (allowing ranking as a follow-up question) and the
ease of analysis. Not only did we indeed struggle to categorise the options, ‘ChatGPT’ showed
up in the ‘other’ answers on occasion, which we did not consider a separate information source.
In hindsight, multiple choice was probably not the best option for this question.

4.2.2 Statements

Statements, to which the participants either agree or disagree on a five/seven point Likert scale
are a very popular tool in surveys, and for a good reason: they provide a lot of information on
opinions and perceptions and are very effective as a method to quantify previous findings, in
this case from the co-creation sessions. The main pitfalls for statements is the risk of having a
large proportion of respondents having ‘no opinion’ on issues they don’t understand well, or
respondents opting for the ‘socially desirable’ answer instead of their actual opinions (King &
Bruner, 2000). The context in which we used the statements were not particularly subject to
having a ‘socially desirable’ answer, and we made sure to sufficiently combine with polling of
knowledge levels on the subject, which allowed us to correctly interpret the results.

4.2.3 Open-ended questions

In the past, the use of open-ended questions was quite limited (except for the ‘other, please
specify’ options), mainly due to the fact that analysis is very time consuming and difficult.
However, the existence of, and advances made in Al tools in recent years have made the analysis
much easier while still being accurate.

We included a few open ended questions, and they effectively allowed us to quantify
associations and concerns, aspects that are otherwise hard to quantify as the risk of options
being forgotten, or the list of options being too long in a multiple choice question is very high.
The answers matched the results of the co-creation sessions quite accurately, and allowed for
quantification of these findings. The only disadvantage is the general disadvantage of a survey —
there is little room for additional questions and no opportunity to further explore the answers.

As previously mentioned, polling for the information sources had been better using an open
ended question instead of a multiple choice since it left us with difficult to interpret results and
remaining questions we could not answer. However, there would still be some remaining
questions on, for example, the interpretation of sources. This aspect was no focus of the
discussions in the co-creation sessions, due to timing limitations and the quite general nature of
the topics, and it shows that results from a survey alone have certain restrictions.

4.2.4 Rankings

Rankings are a good add-on for a multiple choice question, and a good way to assess priorities
and preferences. In this survey, they were used to assess the acceptability of different
applications of biotechnology, as well as the reliability of information sources. For the
acceptability of different applications, we combined the ranking with a multiple choice with
multiple options. This was due to a limitation of rankings, being the list of items to sort is limited
to ~5 options (it can be more in case the question is very easy to answer).
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4.2.5 Dilemmas

Dilemmas, or A/B choices are not used that often in surveys due to the very limited freedom in
answers, opting for statements instead which leave more room for nuance. However, they are
a very interesting way to find preferences that leave no room for a ‘socially desirable’ answer.

Surveys often struggle with the ‘action-intention gap’ and results that present only unrealistic
dreams (Kollmuss & Agyeman, 2002). Dilemmas provide and answer to deal with these issues.
They work best for cases where there is no ideal solution, just two options that have both
disadvantages and advantages, making both options in a way (socially) undesirable. In our survey
they were used to test the acceptability of biotechnological solutions against the current
solution, which is an ideal case for this type of questions. Dilemmas can be very useful to test
regulatory decisions, and even bring to the attention that often, every choice comes with a price.

In this case there were also options for ‘both’, ‘none’ and ‘no opinion’. They were necessary, as
these were complex and sometimes difficult concepts not everyone understands. But also
because we found in the co-creation sessions that many people understand that many solutions
may exist in parallel to create a balance, and that often, there are other solutions besides the
two provided. Adding an open question to the ‘none’ selection, asking for alternative solutions
would make a valuable addition, especially when the survey provides information to make
difficult decisions.

The initial plan for the co-creation sessions, as stated in the B-Trust proposal, was to have them
only with consumers, hence the quantitative validation among consumers. However, we quickly
realised that there were more highly affected stakeholders out there, and thus extended the
‘Explore’ phase to farmers, threatened industry and environmental and social equity
representatives. This means that a quantitative validation among these stakeholders may also
be necessary. However, this might require a different strategy to get the best results.

Consumers are best reached by sending out surveys through specialised market research
agencies, that have access to large amounts of consumers with representative profiles in their
dedicated panel, or through other organisations with easy access to a large and broad range of
consumers/citizens, like newspapers and magazines, consumer organisations or even official
government departments. Other stakeholders than consumers are better surveyed through the
networks that have the best access, such as their respective associations or networking
organisations that focus on this particular stakeholder.
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5 DEVIATIONS

Due to some delays in previous deliverables, of which results were needed to set up the survey,
this deliverable was extended by one month, postponing the due date from September 30 to
October 31.

The original plan was to make reports per country from the results of the survey. However, upon
seeing the results, it seems that each country shows a very similar pattern across the different
questions. It is therefore more relevant to look at the overall patterns, and focus on the
differences between countries, which is how we approached the analysis.
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ANNEX 1: SURVEY QUESTIONS (EN)

Question 1.

To what extent are you interested in the quality of food?

Answer options:

Definitely not
Rather not
Rather yes
Definitely yes

Question 2.

What comes to mind when you hear the word biotechnology?

Question 3.

To what extent do you feel that you truly understand what the term biotechnology means?

Answer options:

Definitely not
Rather not



btrust

Rather yes
Definitely yes

Question 4.

To what extent do you agree or disagree with the following statements?

Strongly Agree Disagree  Strongly No
agree disagree opinion
| perceive biotechnology as a positive o o o o o
development
Biotechnology is a natural process o o] o o o
Biotechnology will make our foods even o o o o o
more processed
Biotechnology can support a more o o o o o
sustainable future for our foods
Biotechnology is unnecessary o o o o} o]
Biotechnology is all around us o o o o o
Biotechnology is something only big o o o o o
corporations work on
The risks of biotechnology applicationare o o o o o
sufficiently tackled in legislation
The risks of biotechnology are often o o o o o
minimised by scientists
The risks of biotechnology are often o o o o o
minimised by authorities
The risks of biotechnology are often o o o o o

exaggerated by media
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There may be certain risks associated o o o] o} o]
with biotechnology, but they are not

worse than the risks related to our

current food production system

Question 5.

Description: Indicate your top 5. You can choose at least one and maximum 5 options.

Below you’ll find a number of potential applications of biotechnology. Based on your own
understanding — however limited or broad — please select the five applications you find most
acceptable.

Answer options:

Biotechnologically produced pharmaceuticals

Biotechnologically produced food crops (genetically modified plants*)
Biotechnologically enhanced food crops (genetically tweaked plants*)
Biotechnologically produced food ingredients (precision fermentation*)
Biotechnological solutions supporting farming (biostimulants* / bacteriophages*)
Biotechnologically produced materials for food packaging
Biotechnologically produced materials for children’s toys
Biotechnologically produced ingredients for cosmetics

Biotechnologically produced ingredients for household cleaning products
Biotechnologically produced materials for construction

Escape option: | don’t understand what you mean

Escape option: | have no opinion on this

Escape option: | don’t find any of the applications acceptable

Escape option: | find all of these applications acceptable

Explanations

*Genetically modified plants: DNA (genetic material) from one plant (or another living organism)
is brought into the crop to give it new properties, like the ability to produce a natural insecticide
or produce different vitamins.
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*Genetically tweaked plants: DNA (genetic material) of the crop is slightly adapted to make
improvements, like making it more adapted to drought or resistant to disease, or give it better
taste or nutritional properties. No ‘strange’ DNA is added so the extent of these modifications is
limited.

*Precision fermentation: Precision fermentation uses (possibly modified) microorganisms (e.g.
yeast, bacteria, fungi) to produce specific ingredients that can be used in various food and
agricultural products. The ingredients produced can include specific flavours, colours, fats, and
oils.

*Biostimulants: Biostimulants are micro-organisms (or parts thereof) that are added to the soil
to improve growth, strength and/or yield of crops. They can be compared with probiotics for gut
health, but for soil.

*Bacteriophages: Bacteriophages are the natural enemy of bacteria - the name means ‘eating
bacteria’. They are viruses that attack very specific bacteria, and can be used to fight disease-
causing bacteria, as an alternative to antibiotics.

Question 6.

Take a moment to read the explanation below about what biotechnology is and what it
entails.

Biotechnology is the application of science and technology to optimise and exploit
organisms, biological systems and biological processes (or parts/products thereof) for
innovative practical, environmental, industrial, commercial and production/application
purposes.

To what extent does this description of biotechnology match your own understanding of the
concept?
Answer options:

Definitely not
Rather not
Rather yes
Definitely yes

Question 7.
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To what extent do you have concerns or reservations about the use of biotechnology?

Answer options:

Definitely not
Rather not
Rather yes
Definitely yes

Question 8.

What are your main concerns about implementation of biotechnology in foods?

Question 9.

What are your main concerns about implementation of biotechnology in the production of
materials in for example household products and cosmetics?

Question 10.

Below you’ll find a number of dilemmas — which one do you prefer in each case?
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Biostimulants*
Genetically tweaked
crops* that are naturally
resistant to plant
diseases
Bacteriophages* to
control  diseases in

animal husbandry

Cultured meat*
production to meet high

demand for meat

Eating micro-organisms
to meet demand for
protein rich foods*

Biotechnologically
produced*
colours/flavours

food

Packaging made from
standard plastics

Explanations

<L

<<

>>

>>>

Synthetic fertilisers

Using pesticides to
control plant diseases

control
animal

Antibiotics to
diseases in
husbandry

The current practice of
intensive meat
production to meet high
demand

The current practice of

intensive meat
production to meet
demand

Chemically made food
colours/flavours

Biotechnologically
produced packaging
materials

Both

None No
idea
0] o
o o
o] o]
o o]
o o]
o o]
o o]

*Genetically tweaked plants: DNA (genetic material) of the crop is slightly adapted to make
improvements, like making it more adapted to drought or resistant to disease, or give it better
taste or nutritional properties. No ‘strange’ DNA is added so the extent of these modifications is

limited.

*Biostimulants: Biostimulants are micro-organisms (or parts thereof) that are added to the soil
to improve growth, strength and/or yield of crops. They can be compared with probiotics for gut

health, but for soil.

*Bacteriophages: Bacteriophages are the natural enemy of bacteria - the name means ‘eating
bacteria’. They are viruses that attack very specific bacteria, and can be used to fight disease-
causing bacteria, as an alternative to antibiotics.
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*Cultured meat: Cultured meat is the process where animal cells are being grown in large
vats/brewing tanks to produce meat without growing live animals.

*Eating micro-organisms to meet demand for protein rich foods: Our food consists of three
major constituents: carbohydrates, fats and protein. While carbohydrates and fats serve
primarily as an energy source, proteins are the building blocks of our bodies. Animal products
are high in high-value protein. While nuts and legumes like soy are also high in protein, its value
for our bodies is generally lower. Micro-organisms can produce protein of high value as well.

*Biotechnologically produced: Via precision fermentation: using micro-organisms to produce
these food ingredients.

Question 11.

Description: Multiple answers are possible

Suppose you wanted to learn more about biotechnology — where would you look for
information about biotechnology?

Answer options:

Scientific literature

Newspapers

Magazines

Social media

Wikipedia

Official government websites/ information
Websites or newsletters from NGO’s*
Company websites or newsletters

Internet blogs & podcasts

Documentaries

Friends or family members with a background in science
Open option: Other, please specify:
Escape option: No idea
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Explanations:

*NGO'’s: Non-governmental organisations do not have a commercial purpose, but are society-
driven organisations like the Red Cross, WWF or UNICEF.

Question 12.

Description: Indicate your top 3. You can choose at least one and maximum 3 options.
What sources/ parties do you consider as most reliable and trustworthy?

Answer options:
Scientific literature

Newspapers

Magazines

Social media

Wikipedia

Official government websites/ information
Websites or newsletters from NGO's*
Company websites or newsletters

Internet blogs & podcasts

Documentaries

Friends or family members with a background in science
Escape option: None of the above
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Question 13.

Which of the following best describes you?

Answer options:

I am a vegan (I do not eat any animal products such as meat, fish, cheese, dairy, or eggs)

| am almost vegan (I do not eat meat or fish and eat dairy or eggs no more than 2 days per
month)

| am a vegetarian (I do not eat meat or fish)

| am almost vegetarian (I eat meat or fish no more than 2 days per month)

| am a flexitarian (I eat no meat or fish at least 3 days a week)

| eat vegetarian one day a week (no meat or fish)

| don’t eat meat, but | do eat fish

| eat everything (I eat meat or fish almost every day)

Question 14.

Do you regularly check the information on food packaging, like nutrition information (calories,
sugars, salt, etc.), ingredients, claims and labels, information on origin and production?
Answer options:

Definitely not
Rather not
Rather yes
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Definitely yes

Question 15.

Indicate your top 3. You can choose at least one and maximum 3 options.
Which aspect of food do you consider most important?

Answer options:

Price

Sustainability

Healthiness

Local

Taste

Quality

Organic

Animal welfare

Escape option: None of the above

Question 16.

Which description fits you best?
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<< << < Neutral > >> >>>

| prefer sticking to my usual o o} o o o o] o | enjoy experimenting with
meals my food

Question 17.

What is the highest level of education you have completed?

Answer options:

Primary education or less

Lower secondary education (1st to 3rd year of secondary school)
Higher secondary education (4th to 6th/7th year of secondary school)
Professional or academic bachelor's degree

Academic master's degree

Postgraduate education (e.g. advanced master's, PhD)

Question 18.

Description: Multiple answers are possible

What were the main subjects of the program in which you obtained your highest degree?

Please select the option(s) that best match your field of study.
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Answer options:

Modern languages

Classical languages

Beauty and personal care

Office management / administration

Nutrition

Hospitality / restaurant management

Technology (IT, engineering, industrial sciences, etc.)

Technical studies (mechanics, electricity, construction, etc.)

Mathematics

Natural sciences (biology, physics, astronomy, chemistry, geology/geography, etc.)
Social sciences and humanities (psychology, sociology, history, economics, philosophy, etc.)
Arts (music, drama, dance, etc.)

Law

Medicine or other (para)medical sciences

Sports and physical education

Open option: Other, please specify:

Question 19.

How would you best describe your everyday activity or occupation?

Answer options:

Working full-time

Working part-time

Student

(Early) retired

Unemployed / looking for work

Not working and not looking for work (e.g. stay-at-home parent, long-term illness, etc.)
Other

Question 20.
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Have you ever worked in the food industry?

Answer options:

Yes, currently
Yes, but not anymore
No

Question 21.

Where is your primary place of residence located?

Answer options:

In the city centre

In the city, but not in the centre

In a suburban area, on the outskirts of a city
In arural area, in a village centre

In a rural area, outside a village centre
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