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1 INTRODUCTION AND FRAMING

Biotechnology is key in transforming towards greener industries, reducing waste, and offering
sustainable solutions in, i.e., the agri-food and bio-based sectors. It's been identified as a key
technology to increase Europe’s competitiveness. However, in general, half off the potential
impact of biotech innovations depends on public attitudes and the governance mechanisms we
apply to ensure their responsible use.

That’s why the B-Trust project aims at identifying the main barriers for trust and acceptance of
biotechnologies and identify ways to overcome them.

To find answers to these questions, an inclusive approach is needed to also involve the
stakeholder most affected by the implementation of the technology, and bring their insights to
stakeholders who make the implementation of biotechnology possible. In this perspective we
involved and collaborated with all stakeholders of the quintuple helix.

This approach requires an inclusive methodology and thus, within B-Trust we have built this
governance model based on co-creation. Starting from a draft methodology, we have tested and
improved it via six test use cases that have clear application potential for the bio-based and agri-
food sectors (Figure 1).

Testing of this approach or programme via these 6 cases gave the B-Trust consortium various
insights on where the main barriers for trust and acceptance lie for biotechnology in general.
These will form the basis to formulate a set of guiding principles for more trustworthy
biotechnologies, accompanied by a set of more concrete measures that different actors can
apply, to overcome these trust barriers.

Ultimately and as main outcome of the B-Trust project, this will also result in an optimised and
finetuned co-creation programme, as a guiding approach and supportive tool when developing
and adopting the measures proposed. Because stakeholder interactions ensure that innovations
are developed, regulated and implemented with their concerns and requirements for
acceptance in mind, thus building trust in itself.

SET-UP OF AN INCLUSIVE
PROGRAMME

BASED ON CO-CREATION

A 4 RESULTS

An optimised co-creation programme Insights on
To be used to explore acceptance issues and find ways to overcome them the barriers

and drivers
for trust
and
acceptance

Figure 1. overview of the project set-up and results.
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This deliverable contains the insights on the barriers and drivers for trust and acceptance gained
during the co-creation sessions with the consumers. It also contains a key learnings on the set-
up and execution of the co-creation programme, to come to an optimized version thereof.
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2 LEARNINGS FROM THE INDIVIDUAL CONSUMER
CO-CREATION SESSIONS

Six exploratory co-creation sessions with consumers were executed, linked to 6 Biotech Co-
Creation Cases. Table 1 gives an overview of the co-creation sessions (including the titles as
communicated to the consumers).

Table 1. Overview of the sessions

“A new way to produce food” 1. Belgium (Ghent)
9/7/2024

16 participants
This case concerns food ingredients and additives obtained through precision 2. Denmark (Aarhus)
fermentation, and is in essence about having a sustainable alternative to 29/10/2024
ingredients that are currently difficult to source (demand largely exceeding 15 participants
production capacity) or come from sources with a high impact on climate and

environment.

Case addressed: ‘Cell factories’

“Which weapons do we use in the battle against climate change?” Belgium (Ghent)
11/12/2024
Case addressed: ‘Climate resilient crops’ / /.0.

12 participants
Obtained through New Genomic Techniques (NGTs)

For ‘Climate resilient crops’, obtained through New Genomic Techniques
(NGTs), the main goal is to secure food production under the pressures of a
changing climate. It is a very controversial topic. The session was also aimed
at finding out whether NGT crops are seen differently from the classic GMO
crops.

“Meat the future” Spain (Logrofio)

) 23/1/2025

Case addressed: ‘Eating the cells’ / /, ]
9 participants

The case ‘Eating the cells’ is about cellular agriculture in the context of meat

replacement, comprising both the culturing of animal cells (‘cultured meat’),

as well as protein-rich microbial cells for direct consumption.

“Agriculture and livestock farming: How can we do better?” Belgium (Ghent)

Cases addressed: ‘Biostimulants & biofertilizers’ and ‘Bacteriophages’ 4/2/2025.
13 participants

The case of ‘Biostimulants & biofertilizers’ strives to find alternatives to

chemically produced fertilizers and reduce the use of pesticides.

‘Bacteriophages’ as antimicrobial agents in animal husbandry have the

potential to replace or at least reduce the use of antibiotics in keeping animal

diseases and contaminations at bay.
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“Natural materials reinvented, solution for the future?” Denmark (Aarhus)
18/2/2025
16 participants

‘Bio-based materials’

The ‘Biomaterials’ case is about biotechnologically produced plastics, textiles,
cleaning products, etc. The main outcome of this case is having sustainable
alternatives to the current fossil-based, non-biodegradable materials.

We chose a specific set up for these co-creation sessions in order to maximise the relevance and
the quality of the answers:

We carefully chose our communication channels and wordings, in order to attract the right
people to the session without influencing their opinions in advance

We provided a relaxed atmosphere and food and drinks, so that people felt comfortable to
give their true and honest opinions

We set up each of the sessions around 5 central questions. Instead of asking these central
guestions directly, we worked on them in different exercises and games.

We used a structured and stepwise approach in terms of information sharing, starting with
capturing the uninformed perceptions of the participants, and gradually informing them to
see how they received the information and whether and how it changed their reasoning
and/or opinion.

We explained everything as neutral as possible, allowing the participants to make their own,
informed opinion

We targeted our participants towards those without a scientific background, and made sure
to involve the more progressive voices as well as more conservative participants (assessing
progressiveness in terms of eating behaviour by using two proxy’s: meat-eating behaviour
and openness to unknown foods)

Recruitment and participants

The main participant requirements were diversity in age and gender, but most importantly a
balance of progressive and conservative voices. Additionally, the majority of participants were
required to have a non-scientific background. The people in the sessions always have a certain
interest in food, food production, nutrition or quality of food. This self-selection bias needs to
be taken into account, but is not necessarily problematic as they are in these cases the most
impactful in their perceptions and behaviour.

They were recruited through various channels, mainly drawn from consumer research panels by
professional agencies. Preliminary communication did not mention biotechnology, but revolved
around the more general ‘future (food) production methods’, in order to avoid creating a bigger
self-selection bias.

In general the types of people present ranged from the quite regular, not too indifferent
consumer who makes both emotional and rational choices when choosing food, over the
progressive eater who likes to try new things and the very conscious citizen who tries to live as
sustainable as practically possible.
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Set-up of the sessions
The sessions aimed to find answers to five central questions, as defined in D1.3 (chapter 2.4.2):
What is your general perception of the technology and the specific case?

What is the potential (direct and indirect) impact of the technology both in general as on
you specifically? (in general + on the specific stakeholder):

Positive (benefits)
Negative (risks)
Neutral (changes)

What are alternative ways to solve the same problem, and what are the risks and benefits
of this (these) solution(s), compared to the biotech solution presented?

Are the proposed mitigation measures adequate according to you?

What types of communication would work for you? What type of messages, wordings or
narratives do you need and through which channels would you like to receive them?

These questions were translated into a general outline or set-up, that can be summarised as:

Framing of the context: Why are we doing this session? What is expected from the
participants in this perspective?;

Capturing intuitive responses on certain words, topics and aspects via an association
exercise (without much explanation), followed by a short explanation of the words and
concepts presented;

Explaining the reasons for developing and implementing this technology: which problem can
it (help) solve. In some cases, for example on climate-change related shortages of certain
foods, it helps to incorporate an exercise where they think about the problem statement
themselves, and how it affects their own lives;

Explaining and/or an exercise about possible solutions for this problem, making clear that
addressing ‘the big challenges’ will always be a combined effort and there is no single
solution;

Explaining how the technology works on a technical level, in layman’s terms and presented
in a neutral manner;

A scenario exercise on the possible consequences of implementing this technology, on its
own or compared with ‘doing nothing’ or with other solutions;

Presenting or showing the risks (and mitigation measures) and benefits identified by the
scientific community (in layman’s terms) and comparing them with their own identified risks
and benefits via an in depth discussion.

Specific attention is given to creating the right context for open discussion, including

Creating a levelled field between the participants by making the introductions about
something other than their background (just stating their name and something random, like
their favourite vegetable).

Creating a warm environment by choosing a venue with a home-like or restaurant-like
atmosphere, taking place in the evening and also serving food (dinner) and drinks during the
session.
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Starting with a few ice-breakers or warm-up exercises to break the ice, build psychological
safety, and transition participants into a creative, collaborative mindset that take away the
edge of being in a room full of strangers. In addition, participants can usually bring someone
else along, which gives them more confidence to speak up.

A limited group size of maximum 16 participants, as bigger groups will hinder certain people
to speak up.

A balanced mix between plenary discussions and exercises in smaller groups or on an
individual level.

Avoiding the presence of representatives of the technology in the sessions that may cause
intimidation or people feeling inhibited to state their true opinions.

Moderation that gives everyone the chance to speak up, not only those who like to speak
the most.

From each co-creation session and thus interactions with the participants, a series of learnings
and additional risks/benefits have been identified on specific topics. These key learnings are
more elaborately explained in the general conclusions.

2.3.1 Sessions “A new way to produce food”

Is biotechnology a solution or an even bigger problem?

The participants are scared of abuse of power through control of the food production system
The technology must serve a higher purpose

Every single application of biotechnology in a specific context needs a systems analysis

It is a lot of information and a complex topic, but clear and transparent information can
improve perception, and understanding contributes to acceptance

Overprocessed foods and their impact on human health

Transparency and a good regulatory framework are crucial

2.3.2 Session “Which weapons do we use in the battle against climate change?”

Climate adaptation versus climate mitigation?

The scale of the problem is difficult to grasp

The participants views on agriculture and food production are not very accurate

The finger points too much to farmers and consumers, while the system itself should change
The fact that the modified crops cannot be distinguished from ‘naturally’ created ones is
quite convincing to prove it is harmless

Participants see the advantages, but are scared that it will be used by the wrong parties
(companies) and for the wrong reasons

Participants are not aware of the strict regulations installed by the EU

There is also a role for the scientific community

Is it not already here?
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2.3.3 Session “Meat the future”

The participants are aware of the issue, until it starts affecting them
Can cultured alternatives really replace meat?

Is it not very expensive?

Cultured meat is perceived differently from cultured micro-organisms
Communicate about the regulations that are already adopted

Don’t overdo it

2.3.4 Session “Agriculture and livestock farming: How can we do better?”

Maybe biotechnology is not so bad after all?

These technologies are perceived by the participants as more natural than the current
practices and other types of biotechnology

Patents remain a ‘no go’!

More research is needed

Don’t overdo it

The importance of a holistic / systemic approach

Downscaling on their own lifestyle seemed hard for the participants

Open and clear communication empowers the participants to better assess potential and
risks

2.3.5 Session “Natural materials reinvented, solution for the future?”

Maybe biotechnology is not so bad after all?

A gradual shift away from fossil-based

Can we produce enough biomass?

According to the participants, less toxic for us and for the environment
A good regulatory framework to ensure safety and transparency
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3 GENERAL INSIGHTS AND CONCLUSIONS

3.1.1 Context, participant recruitment and communication strategy

In order to get honest and relevant input from the participants in a consumer session, it is
important to create a welcoming environment and to take into account several aspects of
human behaviour to create a desirable group dynamic.

Important take-aways on these aspects are:

A good group dynamic for these sessions is reached in groups of 8-16 people. This group
size is large enough to cover different profiles and opinions, but not too big to become too
intimidating for (most) people to speak in front of the whole group. However, the bigger
the group, the more relevant and necessary it becomes to make smaller groups for the
exercises, because when the group gets bigger, less people will dare to take part in the
plenary discussions. In the B-Trust sessions, participant groups ranged between 9 and 16
people, thus securing the group dynamic.

Itis important to create a levelled field between the participants, each participant es equally
valuable, regardless of their background and expertise.

A welcoming environment is important to make everyone feel at ease and comfortable
enough to state their opinions.

To capture everyone’s opinions, including the quieter types, there needs to be a balanced
mix between plenary discussions and exercises in smaller groups or on an individual level.
Participants need to be able to speak freely without fear of offending anyone or being
judged, therefore the moderators and ‘experts’ present need to be independent, objective
and neutral in their opinion, and not representing or defending the technology. However,
ideally moderators have a decent level of knowledge on the subject and the framework, so
that they can present the information correctly, answer questions and if necessary, correct
false statements.

Another key aspect for getting relevant information is an appropriate recruitment process,
including a communication strategy that attracts the desired stakeholder group and profiles
within the stakeholder group. In our case, the requirements for the participants were to have
people from different ages and both men and women, but most importantly to have both
progressive and conservative voices, and to have a majority of people without a scientific
background. Important points to take into consideration:

Having a diverse audience in your session, with a limited self-selection bias is not easy, and
most academic and industry partners do not have sufficient access to a large and diverse
enough pool of stakeholder groups like consumers or farmers. It is recommended to recruit
participants via stakeholders (such as farmers organisations) or commercial partners
(consumer research agency’s or consumer organisations) to recruit participants.

We wanted both the more conservative and progressive profiles in our session, but
assessing these parameters is not evident. Long questionnaires for an accurate typology are
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not practically feasible and asking them directly is too political and personal. Since most
sessions were food-related, we used their eating habits as a proxy for assessing these
parameters, focussing on two aspects thereof: the level of openness towards new and
unknown food products (traditional eater, open eater or adventurous eater) and their meat
eating habits (daily meat eater, flexitarian or vegetarian/vegan).

As some profiles are harder to recruit than others — in our case conservative voices were
harder to recruit than more progressive profiles, especially for discussions about the future
of food and new technologies —it is often necessary to include interventions like recruitment
stops on certain profiles and additional targeting during the recruitment process.

Explicitly communicating about the subject of biotechnology in the invitation would most
likely elicit an ‘interest bias’, only attracting those who have a heightened interest in the
technology due to their background, moral or religious profile, their profession, or other
reasons. As this was not what we were looking for we did not mention the subject of
biotechnology in our communications prior to the sessions. Instead we framed them as
discussions about ‘the future of our food (production) in the face of challenges like climate
change, environmental pollution, and global food security’.

Not every profiling requirement is equally important: Focus on a diversity of backgrounds
and opinions, rather than age or gender.

3.1.2 General set-up and adaptations

Even though the general set-up was similar for all sessions, there were some adaptations made
throughout the trajectory, and variations depending on the case.

The general set-up we used remained the same from what is outlined earlier (see chapter 2.2).
We made some adaptations along the way to improve the framing, flow and input.

Key take-aways from these adaptations are:

Good framing is crucial: At the beginning of the workshop, it is necessary to explain to the
participants why they are there (the objectives of the session and project as a whole), what
the topic is, what is expected from them, and what will happen with their input and who will
receive the results.

The ‘silver bullet trap’: When explaining an innovation or technology that you want their
opinions on, make sure not to make it sound like a promotional speech, and frame it as ‘a
possibility’, rather than ‘thé solution’. Obviously you want this technology to be a solution,
but it is rarely the only solution out there, and you want to know from the participants how
your technology (or innovation) stands between other solutions. Give the participants the
chance to explore this by themselves without steering them in your direction.

Top-down presentation of the problem statement versus self-exploration: We did both in
more than one session, and a downside of the top-down presentation of the problem
statement is that the scale of the problem is often underestimated. It seems that because
the participants have already heard so much about these problems, a kind of numbness for
these issues arises. In other sessions we made the participants work on the problem
statement and let them formulate solutions themselves, which did make it easier to link
problem and solution. For one case, we also made them think about the expected effects of
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climate change on their everyday lives, which brought the problem closer to home and
increased the sense of urgency in the need for solutions.

Keep the scenario exercises realistic: A scenario exercise on letting the participants imagine
what would happen if this technology was implemented, is a good way of letting them think
about the possible risks and benefits. However, making this scenario too extreme, like we
did in the first session “Imagine a world where this is the most common production method
for food ingredients.”, might lead to an exaggeration of the risks. Therefore, we switched to
a more realistic scenario, stated as “Imagine a world where this is a common production
method for food ingredients” to avoid too much polarization.

A post-session survey as a follow up, a week or two after the session: As the participants
receive a lot of information during the session, it turned out to be good to give them some
time to let everything sink in for a week or two before asking them what their individual
reflections and key takeaways were, and to assess what information they retained from the
session.

In most sessions we presented the potential risks and benefits identified from the scientific
literature orally, while discussing them plenary. However, in the last session (cases
‘Biostimulants & biofertilizers’ and ‘Bacteriophages’), we printed them out and let the
participants browse the information while giving them time to comment individually before
discussing them plenary. We feel this gave better input and was less overwhelming for the
participants as they could focus on the ones that they felt were most important to them
individually.

3.2.1 For the participants biotechnology is linked with overprocessing and
unnaturalness

Biotechnology, as defined by scientists and experts (in biological sciences), is a very broad
scientific field that includes classical concepts like fermentation and selective breeding.
However, this is not how the participants interpret this term. For them, biotechnology is closely
linked to genetic modification, and other ways of interfering with nature in an unnatural setting
like a laboratory. Associations made with ‘Biotechnology’ (in a food context) ranged from
negative over neutral and positive, and raised several questions. The most common mentioned
association was ‘Unnatural’, followed by the neutral and quite literal interpretation ‘Biology +
technology’. Other recurring associations are ‘GMQ’, ‘Moneymaking’, ‘Is it actually better for
the environment?’, ‘Intervening’, ‘Improving’, ‘What is the motive?’ and somehow ‘Fuel’. The
associations for ‘GMO’ were mostly negative.

This perception of unnaturalness makes the participants feel these technologies and processes
move food production further away from natural environments. While there are warnings going
around about the negative impact of ultra-processed foods on human health and people are
trying to move away from them, the participants wondered: “Is it not a step in the wrong
direction?”. Taking away food production from a natural environment and moving it to a
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controlled and apparently sterile environment also raises concerns on the impact on our health,
specifically mentioning the effect on our immune systems several times.

3.2.2 How it compares to what they already know matters

Many of the participants realised that biotechnology is not that new anymore. Some appeared
to think that it was common practice in the EU already, while others knew the EU is very
restrictive about growing genetically modified crops. Still, the participants also realised we live
in a globalized world and society, and wondered: “What is the effect of import from countries
with less restrictions in GMO?” and “If it cannot be detected through analysis, how can we be
sure that our food is GMO-free?”. A few participants stated: “It is already here”, so it’s not that
unfamiliar anymore.

But it also matters how it compares to what they are even more familiar with: the current
common practices and products. Biotechnological processes were often seen as unnatural,
where some of the participants see it as a chemical process rather than a natural one. Others
however do prefer it over current ‘chemical’ processes for production of additives and flavours.
Throughout the cases, it was best accepted in cases where the current practice (the current
standard) is also seen as chemical, unnatural, unsustainable and/or unsavoury, such as
pesticides and antibiotics use, artificial flavours and vitamin production, or intensive animal
production.

The technology is also more acceptable when the end result is no different than what we
currently have or find in nature. In both sessions for precision fermentation, as well as the NGT
session, we had participants repeatedly asking us “so the end result is the same?”, looking for
validation. One person literally added: “Well then maybe it can’t be that bad”, despite being
pretty sceptical towards biotechnology in general.

3.2.3 The application field also matters in acceptability

Biotechnology in the context of biomaterials seems to get considerably more positive (and thus
less negative) associations than in the context of food. When thinking about materials,
biotechnology gets a more positive aura and is much more seen as something green, sustainable
and innovative. This opposed to a food context where it was often seen by the participants as
‘chemical’ and unnatural.

Error! Reference source not found. shows this difference between the associations made for
the word ‘biotechnology’ for the session on biomaterials versus the associations made for the
word ‘biotechnology’ in the sessions related to biotech in food applications (combined).
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Figure 2. Word clouds comparing the associations for the word ‘biotechnology’ from the session on biomaterials (left)
with the associations for ‘biotechnology’ made on all the food sessions combined (right). Note the many question
marks in the word cloud on the right.

The positive halo also spreads to the social consequences. Although again some participants
stated concerns about monopolization and dependency on large companies, the outlook on
equality, job creation and opportunities seems mainly positive. As does the perception that it
may give us cleaner products for better prices.

3.2.4 More research on the effects is needed

The longer the technology is being put in practice (if not in the EU, than elsewhere), the more
data becomes available on the effects and impact on the environment, health and sustainability.
Participants stated that “There can be no certainties for the safety in the long term”, which is
unfortunately impossible to achieve or prove. Concepts like biostimulants and bacteriophages
also prompted questions like “Do we know what the consequences are if they are so broadly

implemented?” and “What if they mutate?” and “What is the impact on the microbiome of the
soil, and our own microbiome?”.

The participants largely agreed that additional research (investments) is needed to increase the
knowledge on and reduce the risks associated with the application of these concepts on a large
scale. This is especially important in the cases on biostimulants and bacteriophages, as ‘living’

micro-organisms are actively being added to ecosystems and “We cannot control what happens
in nature!”.

From this discussion, it became clear that the better we know what we are dealing with, and

what the possible (long-term) (side)effects of these interventions will be, the easier it becomes
to trust the technology.
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3.2.5 Participants see the advantages, but are scared that it will be used by the wrong
parties (companies) and for the wrong reasons

One of the larger issues that the participants seem to have with genetic modification is the fear
that it will be used for pure financial gain (for biotech companies and/or the industry as a whole)
at the cost of the environment, the independency of farmers and in extension the consumer.
This is also linked to the fear of biotech companies and/or large corporations holding the power
and control over our food chain. “Do we still have control when we hand everything over to
factories? Aren't we opening the door to massive abuse of power?” It did not come as a surprise
that the participants mentioned this several times as this is what happened in the past, and it is
normal that people are afraid of history repeating itself. “Not liking what happened with
Monsanto and the pesticide resistance”, “We risk being dependent on a few multinationals that
have all the knowledge”, “Large companies will create monopolies” and “Abuse is lurking around
the corner”, are just some of the statements given during the sessions. Or as one person
summarized: “I don't worry about the production process itself, but | do worry about the
business model. We become more and more dependent on a handful of large companies”.

The participants often linked patents with monopolies. On several occasions the discussion went
deeper into this issue, making it clear that people want regulations to avoid companies from
monopolising the technology and food system, and to ensure government oversight of its use.
This to avoid ‘big biotech’ or ‘big food’ having all the power. Even though not all participants had
the same confidence in the European authorities, they nevertheless clearly expressed their hope
that strict measures and legislation will be installed to prevent this type of monopolisation of
knowledge and power. “It is up to the government to make sure that we do not go from bad to
worse.”

Another proposed solution by several participants is to make the technology, once approved,
openly accessible to everyone without patents, as shown by statements like: “This technology
must not be shielded by a few, it must be accessible to everyone.” and “Open science/access to
patents would make me more comfortable with it”.

3.2.6 Benefits for society need more attention

Most participants were, although often sceptical, open to the different biotech applications, but
only when they are used to serve ‘a greater good’. Such as:

Securing access to healthy food and specific/missing nutrients for everyone (at affordable
prices);

Tackling sustainability (CO; reduction, or reduction of water use, land use, disease risk, etc.)
and social (animal welfare, oppression of farmers, etc.) issues in the current (food)
production system.

The ‘why’ will always be crucial when considering applying this technology.

Financial opportunities are not a very good argument when the financial gain is not for them,
but for food companies. Or even worse, when only biotech companies make a profit. Like they
said: “Using this technology purely for profit is a no-go.”. But when the technology could mean
a financial gain for them, such as reduced food prices or job opportunities, the participants were
more open to it.
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3.2.7 The participants need to know the risks (and mitigation measures), but also that
authorities are aware of these risks and are addressing them

Transparent communication seemed highly appreciated by the participants. For those
interested in new technologies and/or the future of our food system, neutral information
provided by a reliable and/or independent source gives them the opportunity to decide for
themselves whether the benefits outweigh the risks. People will see several risks anyway when
presenting a new technology, so it is better they are informed that researchers, authorities and
companies are also aware of these risks.

Because it became clear during the sessions that many of the concerns from the public
surrounding these new technologies are already tackled in the extensive European regulatory
system. Unfortunately, it was also clear that participants were not aware of how strict the EU
already is when it comes to food products and food legislation in general, and this leads to
caution and scepticism on their behalf. During the sessions, we noticed people often assume
that producers are free to use whatever ingredient and additive they like, and make ‘wild’ claims
towards health benefits and nutritional properties. The participants rarely questioned ‘acute’
food safety issues, like microbial safety or toxic contaminants, but seemed very surprised to hear
a legislation like the “Novel Food” law exists. The participants commented on the “Wild claims”
that producers make, not knowing they are actually heavily regulated. We also had to explain
that The EU generally applies the precautionary principle, and that this is a different approach
than the one used, for example, in the US.

In addition, the lack of knowledge on this precautionary principle causes the participants to draw
the wrong conclusions for the restrictions on the use of GMO in the EU: "The EU government
must have good reasons to not allow it, right?"

3.2.8 Don't overdo it, it is not a silver bullet!

“What comes next, once we also overdid it with this one and created a lot of new problems?”.
This person was referring to the bacteriophages, imagining them following a similar path as
antibiotics. But the same discussion came up in most of the sessions. Many participants
expressed concerns that these technologies and the implementation and application thereof,
will go in overdrive and will be too broadly implemented, and in the long run become just as
harmful as the practice(s) it replaced. Harmful to the environment and for biodiversity (for
example by leading to increased monocultures), but also on a social level, with exploitation and
waning quality as consequences.

Participants asked “Can't you just get alternatives from nature?” and reminded us there is also
the “Eat less processed, eat less and waste less” solution, while also realising that “There is such
a population increase, there will be so many of us, that biotech will be considerable as ‘a’
solution.” Indeed, there are usually many ways to get the same result or solve the same problem,
and it is better to have different methods complementing each other, than being dependent on
just one process or solution.

In a few sessions the discussion was even taken to a higher level, with people wondering “Are
we solving the right problem?”. It became clear that “We cannot keep using band-aids.”, stating
that the biotechnological solutions are quick fixes that can relieve the burden in the current
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agricultural system, but a more holistic approach is needed in the long run. With less animal
production, less overexploitation, less overproduction, and more circularity and attention to
biodiversity.

A similar discussion popped up in the session on ‘Climate resilient crops’, with the statement
“Adapting our crops to a different climate is not going to solve the climate problem”, and the
question whether this is not just a good excuse to postpone climate mitigation interventions
even more. To a lesser degree, this discussion also arose in one of the ‘Cell factories’ sessions.
There is a danger that the narrative would become “Why solve climate change if we can adapt
to it?” and gives authorities and lobby groups a way out of the urgency of the climate problem.
Obviously, both climate mitigation and adaptation are necessary at this point, but the
participants agreed that we need to make sure we don’t lose sight of the mitigation part by
focussing on adaptation.

3.2.9 The finger points too much to farmers and consumers, while the system itself
should change

Participants commented that consumers and farmers often get the blame for their
unsustainable behaviour. Even though it is true that when many people would make more
sustainable choices, the combined effects could make a big difference. The problem is that the
system makes it very hard for consumers to make these sustainable choices. “They should stop
trying to ‘seduce’ us to buy unhealthy and unsustainable products with marketing tricks and
discounts!”. That is, sustainable behaviour is not rewarded financially, with more sustainable
products and services often being more expensive, and the abundance of choices make it very
difficult for consumers with little background knowledge to know which choices are more
sustainable. On top of that, the sustainable choice is also often the one that requires the most
time, energy and effort. The participants also noted that “I can change my behaviour, but the
crooked production system and supply remains the same.”

The participants also recognised that the same holds for farmers, who are stuck in a system
where they struggle to get a fair price for their hard work and on the other hand make huge
investments. To alleviate the financial pressure a bit they can only turn to classic interventions
(like e.g. use of pesticides and chemical fertilizers) to increase their yield.

Participants concluded that the biggest difference can be made by the players who have the
biggest margins and profits, being the industry and the retailers. “Everything is made the
responsibility of the farmer or the consumer, while those in between will also have to
contribute. Retailers’ profits are way too high!”. After all, they decide on the product range that
reaches the consumers and how the food products are presented and marketed. They have the
power and possibilities to make the sustainable choice the easiest and evident one for the
consumer. “Can they not regulate improper marketing?”, points out the responsibility of the
authorities to make sustainable choices easier and create a more level playing field and decrease
individual risks.
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3.2.10 It is not common knowledge that agriculture is based on human interference in
nature

We noticed during our sessions that the participants (and thus people in general) are often fed
an unrealistic version of agriculture, which hinders their acceptance. Agriculture in itself is, and
has always been, humans interfering with nature. But constantly hearing marketing messages
about the naturalness of certain foods, makes it easy to forget that we have been applying all
sorts of biotechnology (and other technologies) to improve food production for centuries.

This led to statements like “We’ve never done this before in history” when talking about
improving crops, or “Food is what nature gives us” and “Surely nature does not intend for it to
be tampered with” when talking about precision fermentation. Not all of the participants
seemed to realise that these practices has been happening for centuries, and that our food crops
and livestock mainly look the way they do because of our interference, trough selection, cross
breeding and induced mutagenesis. We had to explain how plants are currently crossed to
generate new varieties, which was new information for several participants. These practices are
not part of the general knowledge for many civilians, nor is the fact that our domesticated crops
and livestock can only thrive thanks to the interventions of the farmers.

The BEUC observed a similar issue in their consumer survey on the transition to sustainable food
(BEUC, 2020), and remarked that “Marketing practices that perpetuate an erroneously romantic
vision of agriculture and food production run counter to the objective of fostering greater
consumer awareness around the impact of individual food choices”.

3.2.11 The scale of the problem is often underestimated, and thus hard to act upon

Most participants indicated they know the problems we are facing are huge and cannot be
solved overnight, yet it seemed they still underestimate the scale of the problems we are facing,
the impact of food production and their own eating habits. This observation is in line with
research findings from the BEUC (2020) and the review by Van Bussel et al. (2022). Though not
everyone, but many of the participants were convinced that “Maybe we should first try it the
conventional way?” or that we can save everything with extensive (non-intensive) agricultural
practices like organic farming and agroecological principles, or adaptations to increase the
efficiency of agriculture, like precision and vertical farming. The participants were quite
surprised to hear that, based on projections made by the World Resources Institute (2019), if
we implement all the above and more, there still is a gap to be filled related to the amount of
food to be produced in the future.

Consumers do want to adapt (a little) and change their eating patterns (less meat, more
seasonal, etc.), but want to keep having the freedom of choice. The participants admitted that
the current situation is a bit decadent (“Do we really need to eat tomatoes and lettuce in the
winter? And what about all these exotic fruits? Do we need 30 types of breakfast cereals?”), but
scaling down is easier said than done. They admitted that it would be hard to let go off meat or
luxuries like coffee and chocolate. In the ‘Eating the cells’ session, participants were quite aware
that intensive animal production is a problem, but when the solution for this problem means
they will have to cut down heavily on eating meat, they no longer saw the need.
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In one of the sessions this discussion led to the point where they wondered “When are we really
going to have to give up certain foods?” and left them with the conclusion that they probably
are not confronted with the consequences enough yet. Indeed prices have gone up considerably
for food products, but in the end the product range in the supermarket remains very broad, with
plenty of meat, coffee & chocolate, and exotic and out-of-season fruits & vegetables., When
they see the abundancy in the supermarkets, it is easy to conclude that it is probably not all that
bad.

3.2.12 People should always be able to opt out

Itis important that people have a choice and can buy products and food that serve their inherent
needs and demands. Those who do not want modified or biotechnologically produced foods
should be able to choose those. This implies two requirements:

Making sure there is an alternative option available, and
Making sure they can find enough information

to make the choices that align with their values, beliefs and priorities.

3.2.13 Transparent information can improve perception, but beware of
misinterpretations

Misinformation or an overly negative picture painted by specific sources, may undermine trust
and obviously needs to be countered with reliable, scientifically correct information, from a
reliable and trusted source. That being said, the importance of being fully transparent, on all
aspects, without avoiding or dismissing their concerns cannot be underestimated. In our
sessions, despite being open about the potential risks, participants were generally more positive
after the session.

Providing the participants with objective information - grounded in scientific findings but
explained in an accessible way — empowered them to better assess potential and risks, and
decide whether it aligns with their priorities or not. In a ‘post-session survey’ some time after
the session, we assessed what information stuck in their memory, and what their main take-
aways were. It was pleasant to see how well most participants retained the general idea and
concepts, and we saw that even though the arguments for fearing this technology remain the
same, they seemed to realise that there could be clear benefits to the technology that may
outweigh these risks. Even if they still reject it, at least they made an informed decision, instead
of , as a precaution, rejecting a technology in advance. It just means they have certain priorities
or principles where this technology does not fit in or offers a solution.

What became clear after the sessions, is that it is not only misinformation that can be
problematic in undermining acceptance. It can also be the lacking of certain information, such
as awareness about the precautionary principle or about the strict regulatory framework,
especially on food safety and novel foods, that can lead to misinterpretations or faulty
assumptions.

How the technology is framed in the media also contributes, even if the information is not
wrong. We noticed in the ‘Eating the cells’ session that there was a lot of discussion about the
price, while it barely came up in other sessions. One might wonder why this is the case, and the
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fact that cultured meat is thus far portrayed like ‘a hamburger that cost € 300.000,-° might
contribute to this concern, as will the fact that current meat replacers are often still more
expensive than real meat (except products like tofu or seitan). In a similar way, images of
laboratories that are often associated with articles on biotechnology might contribute to the
feeling of ‘unnaturalness’. But these are impressions that were implicitly suggested in the
sessions. Even though the effect of imagery on perception has been reported extensively in
research, the specific effect of biotechnology imagery and framing in the media on its perception
needs to be further examined through quantitative research.
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