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1 Objectives

The deliverable D2.4 provides the ex-post Room of Acceptance for task 2.5 of Rumigen.
The current report consists of 3 sections

Section I: Summarises the initial ideas on developing the Room of Acceptance and the ex-ante
specification of the Room of Acceptance. This section largely constitutes of a summary of D2.1 but
is provided here to give the necessary context for the other sections. Reported engagement included
where expert stakeholders who specified the dimensions of relevance. The section ends with the
need for further specification towards the ex-post Room of Acceptance which are:

(1) Vvalidate the ex-ante room: (a) Check the completeness and relevance of the dimensions
identified against citizen samples in the EU populations; and (b) further develop and validate
the boundary conditions for the retained dimensions.

(2) Balance relevance and ease-of-use (parsimoniousness) (a) Develop graphical or otherwise
relevant presentations of the room to facilitate use in societal debate (b) Consider a reduction
of (sub)dimensions if possible (¢) Consider the inclusion of interrelatedness of dimensions,
but only if it improves the relevance of the room of acceptance sufficiently to justify the added
complexity (d)Consider whether contextual dimensions should not only influence the “size”
of the room of acceptance but justify the more complex option they may also change the
shape of the room.

(3) Consider the usefulness of the Room of Acceptance approach in (a) Developing scenarios
that give realistic development options(b) Engaging citizens

(4) Investigate whether the specification of contextual dimensions can shed light on, and help
managing the potential controversies between supporters and opponents of gene-adapted
Rumigen.

Section Il: Specifies the ex-post Room of Acceptance as far as feasible within the constraints of the
project though 2 exercises involving the public in (i) Public consultation in multiple countries (ii)
survey of the public in multiple countries. Through these exercises the Room of Acceptance for
potential Rumigen interventions in the eye of the general public is further specified. The
engagements consisted of

More specific these action help to resolve the open issues from the ex-ante room of acceptance in
the following ways

(1) Validate the ex-ante room:

a. The completeness and relevance of the dimensions identified against citizen samples
in the EU populations — is studied by engaging with the public in a series of discussion
(i) and in the survey (ii)

b. Validate the boundary conditions for the retained dimensions. An innovative way of
surveying boundary conditions based on Kano (Kano, 1984) is used to survey (ii)
boundary conditions of citizens and the extent to which attribute can be compensable.

(2) Balance relevance and ease-of-use (parsimoniousness)

a. Graphical or otherwise relevant presentations of the room were tested in the societal
discussion (i) and

b. Based on the responses of the discussion (i), (sub)dimensions were somewhat
reduced using PCA/Factor analysis statistics and further reduced in the survey
outcomes (ii) with similar techniques if possible
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c. Interrelatedness of dimensions was studies in the survey (ii) by considering non-
orthogonal rotation of the retained dimensions
d. Some limited consideration based on demographics from the survey (ii) were used to
consider whether contextual dimensions not only influence the “size” of the room of
acceptance but justify the more complex option they may also change the shape of
the room.
(3) Consider the usefulness of the Room of Acceptance approach in
a. Developing scenarios that give realistic development options(b) Engaging citizens
(4) Investigate whether the specification of contextual dimensions can shed light on, and help
managing the potential controversies between supporters and opponents of gene-adapted
Rumigen.

Section lll: Lessons learned in developing the Room of Acceptance. In this section we reflect on the
potential and limitation of the Room of Acceptance method that we developed within Rumigen and
we provide recommendation for Rumigen breeding programs.

1.1 Reading guide

Chapter 2 consists of 3 sections

Chapter 2.1 briefly introduces the need for public and stakeholder involvement in the development
of new breeding techniques

Chapter 2.2 introduces the Room of Acceptance concept
Chapter 2.3 summarises the Ex-ante Room of Acceptance based on

o Desk research to incorporate previous knowledge and create a longlist of dimensions

¢ Initial Stakeholder workshop to prioritise and specify the dimensions to the topic and view in
the specific case

¢ The final ex-ante Room of Acceptance

Chapter 3 provides an analysis of the citizen engagement in 8 countries with a focus on initial
position on 8 different techniques and the relevance of the (entire) dimension set of the Ex
ante Room of Acceptance. Based on this a reduced set of dimensions is created

Chapter 4 Analyses data from a public survey in 8 countries building on the reduced dimension set
from chapter 7 and aim to establish which dimensions are key negative and positive
dimensions in acceptance and which of those can be compensated or not, as well as provide
insight into public opinion on 4 breeding techniques on those dimensions.

Chapter 5 Provides a methodological reflection on the development of the Room of Acceptance
taking account of fundamental differences in opinion between different stakeholders and the
general public — and the extent to which the methods can already deal with it, or need to be
expanded. A reflection on the 4 data collection techniques used (desk research, stakeholder
workshop, public consultation, survey) and whether and if so how this should be adapted for
future work. Attached to chapter 9 is a protocol for future Room of Acceptance exercises.

Chapter 6 Discusses the outcome of the specific case of Rumigen from the used Room of
Acceptance and will provide indications which elements of what breeding techniques are
most likely to be acceptable and which are more likely to cause public protest.
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2 The Room of Acceptance - principles and the Rumigen ex-
ante room of acceptance

2.1 Introduction

Success or failure of the adoption of gene-based adaptations to ruminants depends on societal
acceptance which has often been shown to be problematic. While most of this literature has focused
on plant applications, there is also some considerable literature on animals (see e.g. Frewer et al.,
2013). Most research focuses on few determinants of acceptance or rejection without considering
the combinations of such determinants. In addition, there is relatively little research what the specific
boundaries are where acceptability becomes unacceptable.

Rumigen created a set attributes or dimensions of gene-technology applications applied to ruminants
where the application of gene-technology may be unacceptable to society at large based on literature
review and stakeholder workshops. This is the (multidimensional) ex-ante “Room of Acceptance.”

Starting from initial insights by the authors of this deliverable (i.e., the partners involved in the task),
additional information from existing sources will be combined into an ex-ante room of acceptance.
Through subsequent workshops, scenario studies, and discussions, the relevance and usefulness
of the room of acceptance as a general concept, and the specific room of acceptance for ruminant
breeding, specific to Rumigen was explored.

2.2 The concept of the Room of Acceptance

The concept of the room of acceptance assumes a multidimensional space that describes the
boundaries where a gene technology is acceptable. The boundary where acceptance turns to
rejection constitutes the shape of the room. Any application remaining within such boundary is likely
to be acceptable, those outside the room are likely to be unacceptable. A fictitious example would
be a simple room of acceptance with 8 dimensions that are not related to each other (figure 3.1a). If
the proposed application score within the boundaries on all dimensions, this application is likely to
be acceptable (figure 3.1b), if it falls outside, it is likely to be unacceptable (figure 3.1c)

==Boundary of room ——=Boundary of room===Acceptable application ===Boundary of room = = Unacceptable application

-

a) b) c)

Figure 3.1. Panel a) fictitious 8-D room of acceptance. Panel b) a likely acceptable (fictitious)
application within the room. Panel c) a likely unacceptable (fictitious) application falling outside the
room.
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2.3 Main outcomes from the Ex-ante Room of Acceptance

The ex-ante room conducted 3 rounds to specify and focus dimensions (for details see D2.1 of
Rumigen (Fischer et al., 2022)).

The first round — the expert meeting within the Rumigen consortium yielded a list of dimensions

(see table 3.1)

Table 3.1: Dimensions and additional subdimensions identified Rumigen expert workshop

(alphabetical order)

Main Dimension

Additional Subdimensions

Animal Welfare

Economic

agrochemical use
biodiversity loss
intensified animal keeping
objectification of animals

acceptable price level
desirability of market power
food security for poorer countries individuals

Environmental impact

Natural

Necessity

Ownership

land use requirements
pollution

deviation from tradition

monstrification (creation of “monsters” or caricatures of deviating too much
from the (assumed) Platonic true form of the animal)

religious worry about creation of animals
science surpassing limits
unnaturalness

are there alternatives
food application (not necessary)

medical application

Corporate power

Science Communication needs and application

Unforeseen risks

coevolution of diseases

long term risk

risk for animals

risk for human

uncertainty

uncertainty on specific issues
weaponization potential
wider societal consequences

The scientific literature yielded many additional and complementary dimensions (see table 3.2)
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Table 3: Dimensions and subdimensions from the published literature

Main dimension

Subdimension levell

Sub dimension level2

Source(s)

Aim — application
domain
Aim — application
domain

Aim — application
domain
Aim — application
domain
Aim — application
domain
Aim — application
domain
Aim — application
domain
Aim — application
domain
Aim — application
domain
Aim — application
domain

Aim — application
domain
Aim — application
domain
Aim — application
domain
Aim — application
domain
Aim — application
domain

Animal welfare

Animal welfare

Animal welfare
Animal welfare
Animal welfare
Animal welfare
Animal welfare
Animal welfare
Animal welfare

Animal welfare
Animal welfare
Animal welfare
Animal welfare

Animal welfare
Animal welfare
Animal welfare
Animal welfare
Animal welfare
Animal welfare
Animal welfare

Animal welfare

Application animal
welfare
Application animal
welfare

Application food
Application food
Application food
Application food
Application food

Application food
Application
medicine
Application
medicine

Application
medicine

Consumer health
Consumer health

Consumer health

Animal dehorning
Animal effect on
other animals

Animal freedom
Animal freedom
Animal freedom
Animal health
Animal health
Animal health

Animal health
Animal heat
resistance
Animal humane
treatment
Animal humane
treatment
Animal integrity
Animal integrity
Animal integrity
Animal integrity
Animal integrity
Animal offspring

Animal offspring

Animal pain

polled cow more natural than dairy protein

reduced disease burden animal

efficiency increase
productivity increase
quality — taste

versus other

domain (food production versus other purposes)

pharmaceutical production

xenotransplantable organs (negative)

compared to conventional product

nutritional benefits

Access to outdoors

express natural behaviours and instincts
Movement

clean and hygienic living conditions
Concern for inbreeding

extreme heavy musculature

including a humane slaughter

individual animals

inhumane unnatural gene editing

loss of essence / purpose

mother and unborn offspring
mortality and abnormality in offspring

unborn and young animals

(Eriksson et al., 2018)

(Mora et al., 2012)

(Finucane, 2002; Frewer et al., 2013; Mora et
al., 2012; Small et al., 2005; Smith & Skalnik,
2003)

(Mora et al., 2012)
(Mora et al., 2012)
(Mora et al., 2012)
(Montossi et al., 2013)

(Eriksson et al., 2018)

(Montossi et al., 2013; Mora et al., 2012)
(Finucane, 2002; Frewer et al., 2013; Mora et
al., 2012; Olynk Widmar et al., 2017; Small et
al., 2005; Smith & Skalnik, 2003)

(Kilders & Caputo, 2021; Mora et al., 2012;
Olynk Widmar et al., 2017; Ufer et al., 2019)

(Schnettler et al., 2015)
(Mora et al., 2012)

(Busch et al., 2022)

(Eriksson et al., 2018; Hendricks et al., 2022;
Martin-Collado et al., 2022; McConnachie et
al., 2019; Mora et al., 2012)

(Hendricks et al., 2022; Yunes et al., 2021)

(Eriksson et al., 2018)

(Ufer et al., 2019)

(Ufer et al., 2019)

(Hendricks et al., 2022)

(McConnachie et al., 2019; Mora et al., 2012)
(Ufer et al., 2019)

(Eriksson et al., 2018; Long et al., 2003)
(Yunes et al., 2021)

(Hendricks et al., 2022; Yunes et al., 2021)
(McConnachie et al., 2019)

(Ufer et al., 2019)
(Martin-Collado et al., 2022; McConnachie et
al., 2019; Yunes et al., 2021)

(Eriksson et al., 2018)
(Hendricks et al., 2022)
(Ishii, 2017)

(Eriksson et al., 2018)
(Ishii, 2017)

(Eriksson et al., 2018)

(McConnachie et al., 2019)
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Animal welfare Animal quality of life

Animal welfare Animal welfare
Animal welfare Animal welfare
Benefits -

Application
Benefits nutritious foods
Benefits Application pharma
Benefits benefit perception

Better quality of
(consumer/citizen)

Benefits life

Benefits feeding the world

Benefits Freshness
Improved protein

Benefits quality

Improvement in
quantity and quality
of meat, milk, and

Benefits livestock
Increasing product
Benefits quality
Positive effect on
Benefits farming
Risk benefit trade-
Benefits off
tangible consumer
benefit,
Benefits environment,
tangible consumer
Benefits benefit, health
Economy -
Economy Consumer price
Economy Consumer price
Efficiency in
Economy production
Economy Fair Benefit in chain
Fair Benefit to
Economy consumer
Fair Benefit to
Economy farmer
Economy Local production

Possible disruption
of socioeconomic
systems (e.g., power

Economy shift to large farms)
Uncertainty cost

Economy efficiency gains

Environmental

impact -

Environmental

impact Benefit

Environmental

impact biodiversity
Concern — escape

Environmental into natural

impact populations

Environmental

impact Concerns

Environmental

impact Long term risk

Environmental

impact Public benefit

deterioration as risk

improvement

discount

(McConnachie et al., 2019)

(Martin-Collado et al., 2022; Yunes et al.,
2021)

(Eriksson et al., 2018; Kilders & Caputo, 2021;
Mora et al., 2012; Ufer et al., 2019)

(Smith & Skalnik, 2003)

(Uzogara, 2000)
(Uzogara, 2000)
(Busch et al., 2022; Frewer et al., 2013)

(Smith & Skalnik, 2003)
(Smith & Skalnik, 2003)
(Runge et al., 2018)

(Uzogara, 2000)

(Uzogara, 2000)
(Busch et al., 2022)
(Uzogara, 2000)

(McConnachie et al., 2019)

(Ufer et al., 2019)

(Ufer et al., 2019)
(Montossi et al., 2013)

(Charlebois et al., 2019)
(Mora et al., 2012; Schnettler et al., 2015; Ufer
etal., 2019)

(McConnachie et al., 2019)
(Hendricks et al., 2022)

(McConnachie et al., 2019)

(McConnachie et al., 2019)
(Runge et al., 2018)

(Spencer, 1999)

(McConnachie et al., 2019)

(Montossi et al., 2013; Mora et al., 2012;
Runge et al., 2018)

(Kilders & Caputo, 2021)

(Uzogara, 2000)

(Ishii, 2017; Uzogara, 2000)
(Uzogara, 2000)
(Montossi et al., 2013)

(Ufer et al., 2019)
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Environmental
impact
Environmental
impact
Environmental
impact

Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews

Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews

Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews
Ethics and
worldviews

Institutional
responsibility

Institutional
responsibility
Institutional
responsibility
Institutional
responsibility
Institutional
responsibility

reduced need for
fodder

reduced need for
chemicals

uncertainty

Animal welfare
Animal welfare
Animals
Animals
Animals
Animals

Animals

Animals
Animals
Consumers
Consumers
Consumers
Consumers
Consumers
Consumers
Consumers
Consumers
Overextended
human power
Reglious
Religious
Religious
Values

Values

Values
Confidence in

regulatory
institutions

Mandatory labelling

Perceived control
Responsibility

Responsibility —

Improved heat resistance
Integrity
Integrity - (GE inhumane unnatural)

Integrity — (loss of essence of the animal)
Integrity - Objectivation - animals as
technological production unit

Integrity — Objectivation animals Perversity in
society — animal integrity for profit

Integrity tampering with the animals’ genetics

for human profit has negative moral implications

for society

Offspring mortality and abnormality
Cultural values differences

Freedom of choice

Heterogeneity

Heterogeneity (demographics)
Heterogeneity (demographics)
Heterogeneity (geographical location)
Heterogeneity (technology attitude)

Right to be informed

differences major religions

Playing God

Attitude towards nature

greed and profit as societal values

Responsible Labelling

burden of proof of safety

damaging alternative use

(Mora et al., 2012)

(Mora et al., 2012)

(Martin-Collado et al., 2022)

(Montossi et al., 2013; Mora et al., 2012;
Uzogara, 2000)

(Montossi et al., 2013)

(Yunes et al., 2021)

(Martin-Collado et al., 2022; McConnachie et
al., 2019; Yunes et al., 2021)

(Hendricks et al., 2022)

(Ishii, 2017)

(Yunes et al., 2021)

(Yunes et al., 2021)

(Yunes et al., 2021)

(Ishii, 2017)

(Finucane, 2002; Montossi et al., 2013; Mora
etal., 2012)

(Ufer et al., 2019)

(Schnettler et al., 2015; Ufer et al., 2019)
(Ufer et al., 2019)

(Martin-Collado et al., 2022)

(Frewer et al., 2013; Mora et al., 2012)
(Small et al., 2005)

(Uzogara, 2000)

(McConnachie et al., 2019)

(Finucane, 2002; McConnachie et al., 2019;
McCullum, 1997; Montossi et al., 2013;
Uzogara, 2000)

(Busch et al., 2022; Montossi et al., 2013)
(Finucane, 2002; McConnachie et al., 2019;
Yunes et al., 2021)

(Smith & Skalnik, 2003)

(Busch et al., 2022)

(Yunes et al., 2021)

(Finucane, 2002)

(Charlebois et al., 2019; Montossi et al., 2013;
Runge et al., 2018; Ufer et al., 2019; Uzogara,
2000)

(Smith & Skalnik, 2003)

(Spencer, 1999)

(Eriksson et al., 2018)
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Institutional
responsibility
Institutional
responsibility
Institutional
responsibility

Natural
Natural

Natural

Natural

Natural

Natural

Natural

Natural
Natural
Natural
Natural

Natural

Natural
Natural
Natural
Necessity
Necessity
Necessity

Necessity

Necessity
Necessity

Necessity
Organism applied
to

Organism applied
to
Organism applied
to
Organism applied
to

Organism applied
to
Organism applied
to
Organism applied
to
Organism applied
to
Organism applied
to

Ownership

Responsibility —
Responsible

Traceability
Aesthetics

Aesthetics
Natural-Unnatural
balance (nuance)
Sceptical of change
(does it work as
assumed)
speeding up
possible natural
breeding can be
natural

speeding up
possible natural
breeding can be
natural

Unnatural
Unnatural
Unnatural
Unnatural

Unnatural

Unnatural

Unnatural

versus conventional
Medical

versus conventional

versus conventional

versus conventional
versus conventional

versus conventional

Application to
animals
Application to
animals
Application to
microorganisms

Application to plants

Species comparison

Species comparison

Species comparison

Species comparison

Patents

keeping back information

burden of proof of safety by further testing

Monstrification of animals

pink slime (in food product)

animal integrity of loss of essence of the animal
artificial
immoral

integrity of nature

tampering with nature

unfamiliar

Economic necessity for farmers

Improved conventional animal welfare keeping
Improved working conditions of dairy workers

Providing enough sustainable consumer choices

Conscious animals

grain fruit vegetable
Order (worst) Fish, Pork, Fruit, dairy (best)

plant versus animal

equitable to developing countries

(Hendricks et al., 2022)
(McConnachie et al., 2019)

(Runge et al., 2018)
(Eriksson et al., 2018)
(Yunes et al., 2021)
(Runge et al., 2018)

(Yunes et al., 2021)

(Long et al., 2003)

(Yunes et al., 2021)

(Yunes et al., 2021)

(Finucane, 2002; Frewer et al., 2013; Kilders &
Caputo, 2021; McConnachie et al., 2019; Ufer
etal., 2019)

(Long et al., 2003)
(Ufer et al., 2019)
(Montossi et al., 2013)

(McConnachie et al., 2019)
(Busch et al., 2022; Eriksson et al., 2018; Yunes
etal., 2021)

(Finucane, 2002)

(Schnettler et al., 2015)

(Smith & Skalnik, 2003)

(Busch et al., 2022; Mora et al., 2012)
(McConnachie et al., 2019; Yunes et al., 2021)

(Mora et al., 2012)
(Hendricks et al., 2022; McConnachie et al.,
2019; Yunes et al., 2021)

(McConnachie et al., 2019)

(Yunes et al., 2021)

(Ufer et al., 2019)

(Busch et al., 2022; Frewer et al., 2013;

Martin-Collado et al., 2022; Montossi et al.,
2013)

(McConnachie et al., 2019)

(Martin-Collado et al., 2022)

(Busch et al., 2022; Frewer et al., 2013;
Martin-Collado et al., 2022; McConnachie et
al., 2019; Montossi et al., 2013)

(Mora et al., 2012; Olynk Widmar et al., 2017)
(Olynk Widmar et al., 2017)

(Charlebois et al., 2019)

(Ufer et al., 2019)
(McCullum, 1997)
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Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception
Risk perception

Risk perception

Trust

Trust
Trust
Trust
Trust

Trust
Trust
Trust
Trust

Trust
Unforeseen risks

Unforeseen risks

Unforeseen risks

Unforeseen risks
Unforeseen risks

Unforeseen risks

Unforeseen risks

Unforeseen risks
Unforeseen risks

Unforeseen risks
Used technique
intrusiveness
Used technique
intrusiveness
Used technique
intrusiveness
Used technique
intrusiveness

Who benefits

animal welfare
animal welfare
animal welfare
assessment
consumer health
consumer health
consumer health
consumer health
Emotion
Emotion
environment
environment

safety

Distrust
Distrust in
multinationals
Distrust in
regulators
Distrust in
researchers

in academia /
science

in industry
in institutions
in regulators

In companies
Farm worker
welfare

Long term risk

Long term risk

Long term risk
Long term risk

Long term risk
scepticism about

promised benefits
Uncertainty random

mutations (botch
genome)
Uncertainty side
effects

Foreign DNA
Foreign DNA
Foreign DNA

Intrinsic DNA

Developing world

health
inbreeding

uncertainty

allergenicity

reduced nutritional quality
uncertainty

Fear

Gut feeling

uncertainty

who benefits

Farm workers welfare

availability of broad food assortment
disruption of socioeconomic systems (e.g.,
power shift to large farms)

Future animal generations

harm and risks (from animal to consumer)

Intrusiveness (intrinsic traits/ non foreign genes)

Intrusiveness (intrinsic traits/ non foreign genes)

(Busch et al., 2022; Eriksson et al., 2018;
Frewer et al., 2013; Kilders & Caputo, 2021;
McConnachie et al., 2019; Smith & Skalnik,
2003; Ufer et al., 2019)

(McConnachie et al., 2019)

(Long et al., 2003)

(Martin-Collado et al., 2022)
(Turnbull et al., 2021)
(McConnachie et al., 2019)
(Montossi et al., 2013; Uzogara, 2000)
(Mora et al., 2012; Uzogara, 2000)
(Martin-Collado et al., 2022)
(Finucane, 2002; Uzogara, 2000)
(McConnachie et al., 2019)

(Mora et al., 2012)
(Martin-Collado et al., 2022)

(Montossi et al., 2013; Uzogara, 2000)
(Charlebois et al., 2019; Runge et al., 2018;
Yunes et al., 2021)

(McConnachie et al., 2019)
(Martin-Collado et al., 2022)
(Ishii, 2017)

(Ishii, 2017)

(Small et al., 2005; Yunes et al., 2021)
(Yunes et al., 2021)

(Finucane, 2002)

(Small et al., 2005)

(Small et al., 2005)

(Runge et al., 2018)

(Spencer, 1999; Ufer et al., 2019; Yunes et al.,
2021)

(Spencer, 1999)

(Spencer, 1999)

(McConnachie et al., 2019)

(Yunes et al., 2021)

(Small et al., 2005)

(McConnachie et al., 2019)
(Martin-Collado et al., 2022; McConnachie et
al., 2019; Yunes et al., 2021)

(Eriksson et al., 2018; McConnachie et al.,
2019)

(Martin-Collado et al., 2022)

(Ufer et al., 2019)

(Kilders & Caputo, 2021)

(Kilders & Caputo, 2021)
(Kilders & Caputo, 2021)
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Rumigen

Who benefits Developing world

Who benefits Developing world

Who benefits in production chain

Who benefits in production chain

Who benefits in production chain
Who benefits in production chain

Who benefits in production chain

Who benefits in production chain

Who benefits in production chain

Who benefits in society
Who benefits in society
Who benefits in society

Nutritional food in developing countries
Who gains the benefits rich vs poor countries

consumer vs retail vs industry vs producers
Distribution of benefits production chain — fair
distribution of profits along the value chain

farmer vs consumer
farmers vs industry

innovative farmer vs traditional farmers
large producers vs small producers and
consumers

who covers the need for high investment

lack of larger societal benefits
Power balance in the production chain
(multinational to farmer and Gov)

(Montossi et al., 2013)
(Spencer, 1999)
(Runge et al., 2018)

(Hendricks et al., 2022)
(McConnachie et al., 2019)
(Spencer, 1999)

(Uzogara, 2000)

(Yunes et al., 2021)
(Yunes et al., 2021)
(Finucane, 2002; Yunes et al., 2021)
(Yunes et al., 2021)

(Uzogara, 2000)

These extensive lists of dimensions were through discussion between the authors further specified
and focussed towards a reduced list of dimensions which included a predicted positive outcome for
society and a negative outcome (table 3.3)

Table 3.3 Retained dimensions with initial end points

Dimension Type Positive end Negative end
Application to food Different discrete  Medicine Food
levels
Animal welfare — improved health Continuous Health improvement No health
improvement

Animal welfare — integrity Continuous No violation Violated
Animal welfare — justification of poor  Continuous Improved husbandry Deterioration in
husbandry husbandry
Benefit — product quality Continuous Better products Worse products
Benefit — sustainable food security Continuous Improved food Reduced food

security security
Economy — consumer price discount  Continuous Cheaper food More costly food
Economy — profit concentration at Continuous Profit to small local Profit to
large companies players multinationals
Environment — long term biodiversity ~ Continuous Increased biodiversity  Reduced biodiversity
effects
Environment — reduced need for Continuous Reduced chemical / Increased chemical /
agrochemicals and medicine medicine use medicine use
Institutional — mandatory labelling Continuous Mandatory labelling No labelling required
Institutional — traceability Continuous Detailed traceability No traceability

enforced
Institutional — responsibility for proof ~ Continuous Strong safety No safety tests

of safety taken

Intrusiveness — foreign DNA

Natural — aesthetic changes

Different discrete
levels

Continuous

evidence before
introduction

Minor edits, no DNA
insertion

Changes toward
idyllic image

Insertion of
synthetically created
DNA

Monstrified animals
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Rumigen

Natural — achievable by
conventional means

Necessity — medicine
Necessity — agri-sector

Organism applied to: Microbe-
Mammal
Ownership — Multinationals

Risk perception — emotion: fear
Unforeseen risk — long term

Unforeseen risk — Uncertain side
effects

Unforeseen risk — Broken promises
(negative)

Who benefits — developing countries
Who benefits — largest chain partner
Who benefits — society at large

Continuous

Continuous
Continuous

Different discrete
levels

Different discrete
levels
Continuous
Continuous

Continuous

Continuous

Continuous

Continuous
Continuous

Identical to
conventional
breeding

Life saving medicine
Improves economic
sustainability Agri
sector

Microbes

Open source /
science

Relaxing, enthusing
Guaranteed no long-
term effects
Guaranteed no side
effects

Promises met or
surpassed
Developing countries
All / small partners
Society

Distinct from
conventional
breeding

Other uses
Reduces viability of
production chain

Mammals (humans)

Patented by
multinational
Scary

Like long term
effects

Like side effects

Promises broken
Rich countries

Larges partners
Business

In the subsequent stakeholder workshop these dimensions were then further specified to the final
ex-ante room of acceptance as shown in table 3.4

Table 3.4 (sub) Dimensions with priority end points and boundaries specified based
Copenhagen workshop or desk research (indicated with *).

Dimension Priority Unacceptable Boundary Best case
Application to food * -not rated- Medicine
Animal welfare — improved High-to- Absence of animal health Positive and painless with ~ Best positive welfare in
health medium and welfare, immense good health of animals good health
suffering, problems intrinsic
to life
Breeding programme has a  Current situation is already Intentional application to
side effect severe negative below acceptable improve animal health
consequences for individual  boundary and should not (disease resistance) for
animals in terms of health be used as benchmark. other reasons than to
and wellbeing Boundary should be legitimise production /
derived from farm to fork intensity increases
strategy
Animal welfare — integrity High Animals as machines, Current situation Animal full integrity with
brainless minimum interference
Animals without sentience or  Impaired physical and Animals with positive
removed organs and/or body  mental integrity/wellbeing.  mental state and being
parts (horns are ambiguous)  (Soft boundary given able to exhibit natural
benchmarks current behaviour (related to
practice). 5 domains of that mental state).
wellbeing tor specify the Animals can adopt and
range cope with environmental
stress themselves
Industrialisation of animals Five domains (sufficient: Animals cared for as
(life devoid of positive nutrition, environment, individuals (life
experience) health, behaviour, mental comprising its value)
state)
Animal welfare — justification Very high Changes in animal breeding  Soft boundary: Changes reduce

of poor husbandry

significantly worsens
intensiveness and welfare

intensiveness increases,
and welfare decreases
should not go beyond

intensiveness and
increase animal welfare
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Benefit — product quality

Benefit — sustainable food
security

Economy — consumer price
discount *

Economy — profit
concentration at large
companies

Environment — long term
biodiversity effects

Environment — reduced need

for agrochemicals and
medicine

Institutional — mandatory
labelling

Institutional — traceability

Institutional — responsibility for
proof of safety taken

High-to-
medium
High-to-
medium

Low

High

High-to-
medium

High

High-to-
medium

High-to-
medium

Very high

Animals made fit for extreme
conditions in terms of
disease resisting, stress, etc.
Treating animals as
machines

Worse products than current
status quo

Dependency on
monocultures

famines

More expensive food

Farmers unable to work

Irreversible damage to the
gene pool of both farmed
animals and wildlife
Profound negative impact on
the health and welfare of
animals, humans, and the
environment

Areas become barren,
migration of populations
Massive disturbance of eco-
systems

No product information

No access consumer to
information
No transparency

Assessment on only few
criteria proposed by a
minority in society

Exclusively political decisions

Decision set in stone and can
never change

No control by regulators

present day (present day
may already be below
acceptable)

Application to fit animal to
its changed (climate)
environment, but only as
part of a comprehensive
approach also involving
farm practice improvement

Most promising options
are available

access to sufficient food to
avoid adverse health
outcome / restricted choice

Negative impact on
farmers, reduction of farm
profitability

for some groups
moratorium until sufficient
research is done this will
not reduce current welfare
levels

Compliant with current
goals

Only information relevant
to consumer health is
available

adequate level of
transparency on decision
process and outcome

Blurred: lower end must
include current Health and
Environment regulation,
higher end - with
additional input from
important stakeholders
Decisions made based on
view of expert and
stakeholder contribution

Institutions respond and
adapt decisions in
response to major
changes in point of view
by stakeholders

The most prominent
issues (human health &
Animal welfare) are dealt
with

Animals supported in
healthy/high welfare
existence. Treatment of
animals as individuals.
Minimising
environmental stress
Better products than
current status quo

All valued options are
available

Choice of food

Cheaper food

content famers, making
a living and have room
for own ideas. healthy
animals

Increased diversity of
gene pools without
adverse effects
Profound positive impact
on the health and
welfare of animals
humans and the
environment
Successful climate
change adaptations
Thriving eco-system
beyond policy goals
Clear, accurate and
accessible product
information available to
consumers

Full and encouraged
access to information
Full transparency and
publicity of key
decisions in accessible
language to the public
Risk assessment is
improved and made
transparent against the
criteria proposed by a
majority

Robust open process
where all actors’
viewpoints contribute to
decisions. Views of
those most affected are
actively sought

There is a recognised
and clear process for
revision of decisions

Effective action is taken
against those who
infringe regulations
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Rumigen

No institutions established

Regulators never held to
account

Institutions meet minimal
requirements

Worst institutional failures
are dealt with

Institutions are regularly
and independently
audited and found to be
very effective
Institutions are seen to
be held to account for
failures

Intrusiveness — foreign DNA High All traits controlled by for some groups Organisms with an
synthetic genes moratorium until sufficient ~ unchanged genome
research is done this will (undistinguishable
not reduce current welfare  compared to
levels / rearranged conventionally bred)
genome (but not entirely through new gene
new) technologies
Natural — aesthetic changes * Mediumto  Monstrified animals Change toward idyllic
low image
Natural — achievable by Medium Distinct from conventional Identical to conventional
conventional means * breeding breeding
Necessity — medicine * -not rated-  Other uses Life saving medicine
Necessity — agri-sector * high Reduces viability of Improves economic
production chain sustainability of agri
sector
Organism applied to: Microbe- -not rated- Mammals (primates / Microbes
Mammal humans at extreme)
Ownership — Multinationals high Monopoly 100% dominance  All current options remain  Variety of options,
by single actor available for all actors ata  greatest for everyone,
particular chain link affordable
Risk perception — emotion: High Scary Relaxing, enthusing
fear (contextual)

Unforeseen risk — long term *

-not rated as
such-

Likely long-term effects

Guaranteed no long-
term effects

Unforeseen risk — Uncertain High-to- Likely side effects Guaranteed no side

side effects * medium effects

Unforeseen risk — Broken Very high Promises are vague, Promises are clear, Promises are clear and

promises (negative) intangible and are window reasonable, and open for measurable and are in
dressing for hidden scientific assessment actual application
objectives delivered or surpassed

Who benefits — developing High Rich countries only Developing countries

countries *
Who benefits — largest chain
partner

Who benefits — society at
large *

-not rated as
such-

Medium to
high

concentration of benefits on
another location than
concentration of cost
Vulnerable chain actors
outcompeted

Only businesses

No increase in relative
disadvantage from current
status quo

Increase dependencies
with the chain, decrease of
value generated in the
chain

No one is
disadvantaged

Society at large

* Subdimensions not discussed in depth in the Copenhagen workshop due to time constraints. Dimension endpoints based on desk research

2.4 Open issues towards the Ex-post Room of Acceptance

The ex-ante construction of the Room of Acceptance has yielded qualitative insights into which
dimensions matter but did not shed light on the questions in the public eye whether

(1) itis possible to compensate an application that does not meet all acceptability criterions (example
in figure 3.2a)? If this is possible, is this equally possible for all dimensions or are there some that
cannot be compensated for? We expect that for such compensation other dimensions need to score
very good, beyond mere acceptance and thus make up for the less than desirable score on another
dimension, we also expect some dimension will have a hard boundary (red line) that cannot be
compensated for. This will be evaluated further in the subsequent work.
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(2) the range where acceptance becomes rejection, within which attributes can be compensated for
(example in figure 3.2b)? For some attributes there might be a relatively large grey area where
citizens start to feel uneasy about the specific dimension but may not yet definitively reject the
application. There will also be an upper boundary of unacceptance beyond which the application can
never be accepted. This range might be wide or narrow and will determine to what extent ambiguous
applications as depicted in 3.2a can become acceptable given performance on the remaining
dimensions. In the specification of boundaries, we will further explore to what extent such “soft” or
“hard” boundaries exist and matter. It is likely that non-compensatory dimensions may show harder
boundaries.

(3) Dimensions be considered independent. It is likely that some dimensions are not independent,
thus creating a non-symmetrical room of acceptance (panel 3.2c). This can create opportunities, but
also complicates and possibility limits the application and development of the room of acceptance
that are unlikely to be defined ex ante. In subsequent work we will consider whether it is necessary
to specify the room of acceptance with such interrelated dimensions, where a pragmatic approach
to maximise parsimony will be adopted to avoid as much complexity as possible.

Although we will not explore these issues for the ex-ante room in depth, we nevertheless mention
those issues upfront to keep good track of these issues while working with the proposed draft room
and will reflect on these issues when defining the ex-post room of acceptance.

Boundary of room==Ambiguous application —Hard Boundaries of room =—Boundary of room

Soft boundaries|of room

WAL N

/ b / N

Figure 3.2 Panel a) Ambiguous application with attributes that are acceptable and not acceptable
Panel b) Hard boundary (small margin of crossing the line) and soft boundary. Panel c¢) 4-
dimensional room with related subdimensions (right lower set of 3)
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3 The ex-post Rumigen Room of Acceptance Citizen
engagement

3.1 Methods and Materials

3.1.1 Participants and Procedure

A total of 787 valid response from 8 European countries were collected. A detailed protocol was
developed (appendix A). Participant joined in an in person setting where they in part filled out
individual assignments viewed instruction videos and in part discussed the topics guided by a local
moderator.

After signing a consent form, participants received an introduction to the exercise, filled out
demographics (table 3.2) and were briefly introduced to the RUMIGEN topic as well as receiving
information on some trends in EU agriculture on which they were asked to comment in closed
guestions regarding responsibility of actors.

They were then asked the general responsibility questions, introduced to three scenarios
summarised as High Tech, Precautionary and Pastoral through short videos and were then asked
to reflect on those both individually and as a group. They were then to prioritise a maximum of 5
positive and a maximum of 5 negative deliberations on animal breeding technologies

Subsequently participants were asked to discuss and reflect on 8 breeding technigues (see table 3.1
for descriptions) that could be used to fulfil the demands of breeding climate resilient ruminants
(artificial insemination; sexed semen; oestrus synchronisation; embryo production; Genome editing;
Induced pluripotent stem cells; Genomic selection; Epigenetics) and were asked to give an intuitive
response to each to the dimensions consolidated from the ex-ante Room of Acceptance.

Following the total of scenarios the positive and negative deliberations were asked once again to
review to what extent the discussion had changed opinions. Thereafter participants prioritised (check
all that apply) on conditions for innovation by picking from

Table 3.1 Descriptions of the breeding techniques

Artificial insemination

Artificial insemination was developed in Europe in the 1950s and has been in use all over the world ever since. Is a widely used reproductive technique
in animal breeding and is also used in humans as a solution to infertility. The technology works more or less the same way for animals as for humans. It
allows for humans to decide which genetic traits in our livestock are desired and should be passed on to the calves, allowing us to breed animals which
produce more milk, have a higher meat quality, live longer and are less prone to diseases. Currently it is being studied how we may breed animals with
less environmental impacts, in terms of feed efficiency and methane emissions.

Sexed semen

The sexed semen technology was developed in 2006 and is now one of the most used breeding technologies on a global scale. With sexed semen, it is
possible to sort sperm cells based on their sex. The bull “mates” with a dummy cow and the sperm cells in the dummy are marked with a fluorescent dye,
which makes it possible to distinguish between male and female DNA. This allows the farmer to control how many male and how many female cattle or
sheep are being born, which is useful, as female cattle is preferred for dairy production and male cattle are preferred for meat production.

Oestrus Synchronization

The goal of oestrus synchronization is to induce a large proportion of the females within a herd to be in heat simultaneously or within a defined time frame.
It is a hormonal treatment of the cow to provoke her heat cycle. It is a very effective way to increase the number of animals bred at a particular breeding
season. This makes it possible to shorten the calving season, which makes for a more efficient and economic production and management of the cattle
overall.
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Embryo production

Embryo production provide a means of collecting and preserving genetic material from a wide range of animals, enabling the reproduction of favored
genetic traits and acceleration of the genetic progress of herds. The technology also contributes to the conservation of rare and valuable breeds. Some
embryo production technologies involve the fertilization of eggs inside the cow, while others cover the removal of eggs from the cow, to fertilize and mature
it in a laboratory. Some of the technologies are painful for the cow, while others are not. The prevalence of these technologies varies a lot across Europe
and for example the Americas.

Genome editing

Genome editing offers an effective and relatively cheap way to edit genes. This technology is primarily based on CRISPR which works like a pair of
scissors, cutting an exact sequence of DNA in the genome of an animal. Genome editing offers a wide range of possibilities for the development of
animals, including making animals resistant to diseases, limiting their infertility, and adapting them to specific climate and environment conditions.

Despite the great potential of genome editing, this technology has many ethical implications, and many risks related to the technology have still not been
assessed. For example, in terms of ownership and company rights. Some edits using this technology are also very complex and can cause unknown and
unwanted changes in the animal.

For now, legislation is not uniform throughout the world. US, Canada, Brazil, Australia, and China allow the sale of gene edited products for human
consumption, while the EU does not.

Induced pluripotent stem cells

An even more groundbreaking breeding technology is the use of induced pluripotent stem cells for breeding of cattle. In the future, this technology will
make it possible perform a complete breeding in a laboratory, without any use of an animal. It works by reprogramming body cells in a laboratory to form
other cell types, including sex cells (egg cells and sperm cells).

While this technology is still in its early stages, it offers numerous possibilities for cattle breeding. It allows us to understand the genetics of animals much
better. The technology also effectively allows us to clone animals so it can significantly shorten the interval between cattle generations and increase the
precision in genomic selection.

Genomic selection

With genomic selection, it is possible to predict an individual's genetic potential early in life. Genomic selection allows the selection of superior breeding
candidates even as early as the embryo stage. This means that an embryo can be selected for future breeding or be discarded before it is even born.

This technology offers a more precise and efficient means of improving traits such as milk production, meat quality and disease resistance, than has been
possible before. However, genomic selection requires large reference populations, which is hard to reach with local breeds, because they are not as
numerous as more common breeds, meaning that genomic selection endanger the preservation of local breeds.

Epigenetics

The underlying theory behind epigenetics, or epigenomics, as it is also called, is that external factors such as diet, environment, medicine, and even social
experiences can cause changes in how our genes are expressed. Studies show that such changes in the genes may even be passed on to the next
generations. In essence, epigenetics allows us to control how genes in a human or an animal express themselves, without editing its genome.

By understanding the relation between epigenetics and genetics, we can change external factors to cause specific changes in the animal or its offspring.
For example, by giving the animal feed supplements while pregnant, we can get better breeding outcomes like more robust or fertile animals.

Animal epigenetics is still not a very well understood field of science, but the more we know, the better we can use it to improve breeding outcomes.

Table 3.2: Demographic profile of the participants (N=787)

Bulgari Denmar  Franc Germany Ital  Netherland  Polan Spai
a k e y S d n
n 100 109 113 105 115 45 97 103
Age 16-29 71 90 42 40 37 27 82 18
30-39 13 1 13 19 34 2 4 27
40-49 5 4 10 9 15 7 7 33
50-59 8 2 25 15 13 5 2 19
60-69 3 6 13 10 14 4 2 3
70+ 0 6 10 12 2 0 0 3
Gender Female 56 51 67 62 57 23 63 57
Male 43 56 44 42 53 21 28 44
Other 0 0 1 0 1 1 5 1
Prefer not to say 1 2 1 1 4 0 1 1
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Highest
Attained Primary or lower

educatio  secondary education 1 31 9 17 16 10 1 2

n level
Vocat_|qnal education 9 28 4 8 > 3 5 18
or training
General upper 48 34 9 28 28 5 32 12
secondary education
Bachelor's degree or 7 6 20 26 24 12 41 33
equivalent
Master's degree or 24 7 53 19 38 14 14 35
equivalent
D_octoral degree or 1 3 16 5 7 1 3 2
higher
Other 0 0 2 1 0 0 1 1
| do not know / wish 0 0 0 1 0 0 0 0
to answer

Zone of

residenc

e In a large city 71 68 33 59 31 19 56 60
In a small town 20 16 30 17 44 18 12 21
In the countryside
(rural) 6 20 32 6 15 0 24 5
In the Suburbs 3 5 18 23 24 8 4 15
Other 0 0 0 0 1 0 1 2

3.1.2 Measures

During the citizen involvement participants reported separately on a series of topics in answers that
were recorded.

General responsibility was asked with 3 questions

(1) To what extent should animal protein (meat, dairy, eggs) be a part of the diet of European
citizens?: To a large extent/ To some extent/ To little extent/ To no extent

(2) Do we have a responsibility in Europe to produce animal protein for the rest of the world?Yes
/ No /| don’t know

(3) Are we currently doing enough for the wellbeing and health of farmed animals in the EU?Yes
/ No /1 don’t know

Negative and positive deliberations on breeding were topics from the ex ante room of acceptance.
Participants selected between 0 and 5 negative and between 0 and 5 positive topics from 13
Negative: ...use of advanced technology means that meat and dairy prices become higher for
consumers / ...use of advanced technology means that products will have a lower quality. / ...we
breed animals that are unnatural. / ...we disrespect the animals’ right to have a natural life and to
express their natural behaviour. / ...a few companies have control over the development of animal
species. / ...agricultural practice increases the negative impacts on climate and environment. / ...the
application of a technology cause pain or nuisance to the animals. / ...investments in technology
create or increase barriers between developed and developing countries. / ...investments in
advanced technology mean that small scale farmers are outmanoeuvred by big industry. / ...we use
technology as an excuse to continue practices that are harmful to animals, environment and/or
climate. / ...we use advanced breeding technologies without knowing their full potential, risking that
some technologies may have consequences that we have not foreseen. / ...the promises that are
made regarding how these technologies will benefit society, are overestimated, or turn out to be false
or broken. / My worries cannot be narrowed down, but | have a general fear of the use of advanced
breeding technologies in the future. And 10 Positive deliberations ...technology can allow us to
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produce meat and dairy with a smaller impact on the climate and environment. / ...technology can
lead to lower prices for consumers. / ... technology can lead to products with a higher quality. /
...technology can improve health and welfare for the animals. / ...technology allows us to produce
meat and dairy more efficiently in terms of money, time, and resources. / ...technology increase
competitiveness of developing countries. / ...technology can increase profit in the agricultural
industry. / ...research and investments in advanced breeding technology will have spillover effects
and lead to inventions and breakthroughs in other scientific fields, for example in human fertility
research or di/ ...technology can ensure that the European consumer demands for meat and dairy
are met./ ...new breeding technologies could reduce the use of chemicals and antibiotics in farming.

Animal welfare views were measured with one question where participant picked one option
Thinking about animal welfare, which of these statements align most with your views? “l am
concerned about new technologies that increase efficiency, because they might contribute to poorer
animal welfare.” / “I am excited about the possibility of new technologies to improve animal welfare
in existing production systems.” /“| hope that new technologies mean that we can change the current
production system to improve animal welfare” /None of the above.

Sustainable animal production was measured by Do you believe that animal production is
important for the sustainability of farming in the EU? Yes / No /I don’t know

Animal farm environmental effect was measure by Thinking of animal farming’s effect on the
climate and the environment, which of these statements align most with your views? The main
priority should be to protect biodiversity and the environment. We should therefore aim to reject
technologies, that reduce biodiversity on a long-term scale. For example, technologies which
decrease diversity between cattle breeds. Even if this means less economic gain for the farmers, or
higher prices for the consumers. / The main priority should be to lower the impact of farming on the
climate. We should therefore aim to allow technologies that lower the emission of climate gasses
from animal production and use legislation and tax to ensure that the total emissions level is reduced.
Even if it means using advanced genetic breeding technologies. / The main priority should be
efficiency and scale of production. We should therefore aim to allow technologies, that makes it
possible to produce more cattle with fewer resources — both in terms of money, time, and work hours.
Even if this type of production reduces biodiversity in the long run. / The main priority should be
animal welfare. We should therefore reject any technology that causes pain or nuisance to animals,
and only approve agricultural practices, that allows animals to express their natural behavior. Even
if this means rejecting technologies, that could have had climate or environmental benefits. /None of
the above — with option for an open comment?.

Who directly benefits was measured by Pick one statement. It is important to me, that the biggest
partners, who invests the most in the technologies, also takes the profit. / It is important to me, that
all chain partners (tech companies, large and small farms, processing industries, retailers,
consumers) share the benefit from the technologies. /None of the above — with option for an open
comment.

Indirect benefits were measured by Pick one statement. It is important to me, that these
technologies are developed and taken into use with the benefit of the broader society in mind. Making
sure, that technologies are developed with the purpose of making better societies in general. /It is
important to me, that we create the necessary incentives for the tech companies for them to put

1 Open comments were machine translated into English — for statements in the original language we refer to
the full dataset in D2.3
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money and resources into the development of these technologies. Making sure, that we make
research and innovation profitable, to keep private innovation going. /None of the above — with option
for an open comment.

A single intuitive response question What is your intuitive feeling towards this technology? (Mainly
positive; Mainly negative; Undecided) was asked after each scenario

Conditions for innovation was asked with: “ Choose all that apply: Thinking about profit, ownership,
and accessibility in relation to new breeding technologies, it is important to me that...... the profit
from investing in new technologies benefits the farmers and not the big tech companies.” ... we
support the innovation of technology by allowing tech companies to receive the majority of the profit
from developing and offering new breeding technologies. / ... technologies are affordable for all
farmers. Even if this means that we must reject some technologies that are very expensive. /...
technological knowledge is open and free. Even if this means that there is less economic incentive
for private tech companies to conduct research and innovation. /None of the above.

Regulatory demands was asked with Choose all that apply: In terms of transparency in the product
chain for animal products, which of these statements align with your views? We should demand a
clear consumer labelling of food produced with new or controversial technologies to allow consumer
freedom of choice. For example, by labelling of food produced with the use of genome editing
technology (CRISPR)./ We should demand that producers keep track of which of their products are
created through new or controversial technologies, so that regulators can trace their origin. /We
should demand that governmental institutions take responsibility that breeding technologies are safe
and transparent. For example, by demanding food producers to conduct extensive risk assessments,
and demanding that trusted governmental agencies approve that the technology and its application
is safe, before it is allowed to be used in food production. / None of the above.

Regulation sufficiency was asked with Do you believe that the current regulation and government
oversight of animal farming in your country is sufficient and competent? Yes / No / don’t know

Ethical values were asked with 3 questions There is an ethical difference between editing the
genome of a cow and on the other hand inserting DNA from another animal into the genome of a
cow. /We should be careful to not alter the natural appearance of animals, for example by breeding
away the horns of cows./ Would you allow the use of gene editing technologies on insects, reptiles,
and fish before allowing it to be used on mammals, such as cattle, sheep, and dogs? Yes/No/ don’t
know. Outcomes of the citizen engagement

More or less accepting was asked with one question Should we be more or less accepting of
genetic editing of an animal if the same results (for example cows that produce more milk or do not
have horns) could have been achieved with natural breeding. We should be more accepting of
genetic editing if the results could have been achieved naturally. / We should be less accepting of
genetic editing if the results could have been achieved naturally. / | don’t know.

Approval prioritisation was meased by Choose all that apply: When approving new technologies,
legislators should prioritize technologies that are...... the only way to reach the intended breeding
outcome. / the best way to reach the intended breeding outcome. /None of the above.

3.2 Results

D2.4 — room of acceptance ex post 22



Table 3.3. Interpretation. Majority of participants considers animal protein to be a relevant part of the
diet of EU citizens, however a majority does not consider that the EU has a responsibility to product
animal protein for export/rest of the world and almost 2/3 is sceptical about animal welfare in EU
husbandry.

Table 3.3 General responsibility

Count Column N %

To what extent should animal protein (meat, dairy, eggs) be a part of the To alarge 172 24.9%
diet of European citizens? extent
To some extent 345 50.0%
To little extent 154 22.3%
To no extent 19 2.8%
Do we have a responsibility in Europe to produce animal protein for the Yes 151 21.9%
rest of the world? | don’t know 147 21.3%
No 391 56.7%
Are we currently doing enough for the wellbeing and health of farmed Yes 101 14.6%
animals in the EU? | don’t know 150 21.7%
No 439 63.6%

Table 3.4 While participants changed their opinion somewhat during the discussion, the vast majority
did not on any of the dimensions. This either suggests the discussion did not yield convincing
arguments or that longer time thinking on the topic is required.

The most frequently selected negatives dimension related to animal welfare, and unforeseen
consequences. While the concerns for animal welfare were to some extent mitigated in the
discussion, the concern about unknown consequences and not meeting promises slightly increased
— suggesting the citizens demand a deeper, more long term assessment of consequences that is
broader than typically discussed and not unlike earlier technology introductions where the public
demanded more long term and broader assessment of consequences than legally needed and
applied (see e.g. Gupta et al., 2012; Kaptan et al., 2018).

Of the most frequently chosen positive dimensions — smaller impacts on climate and animal health
and welfare a reduction in selections after the discussion was observed. This may well indicate a
scepticism amongst the participants that the benefits would accrue to businesses rather than society
as a whole following the discussions.

Table 3.4 Prioritized negative and positive elements prior to and after the discussion of the
8 breeding techniques

PRIOR TO FOLLOWING
Selection of important aspects DISCUSSION DISCUSSION CHANGE CHANGES BY INDIVIDUALS
No longer Only
not not More selected selected
selected selected selected selected Selected after no change after
» ...use of advanced technology means
g that meat and dairy prices become
K higher for consumers 525 262  33% 526 261 33% | -1 0% |82 10% |624 79% |81 10%
5 ...use of advanced technology means
z that products will have a lower quality. 367 420 53% 416 371 47% |-49 -6% |124 16% |588 75% | 75 10%

...we breed animals that are unnatural. 337 450 57% 334 453 58% | 3 0% |91 12% (602 76% |94 12%
...we disrespect the animals’ right to
have a natural life and to express their

natural behavior. 274 513  65% 302 485 62% |-28 4% |99 13% |617 78% |71 9%
...a few companies have control over
the development of animal species. 284 503  64% 323 464 59% |[-39 -5% |114 14% |598 76% |75 10%

...agricultural practice increases the
negative impacts on climate and

environment. 296 491  62% 345 442 56% |-49 -6% [122 16% |592 75% |73 9%
...the application of a technology cause
pain or nuisance to the animals. 303 484  61% 311 476 60% | -8 1% |92 12% |611 78% |84 11%
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...investments in technology create or
increase barriers between developed
and developing countries. 437 350 44% 463 324 41% |26 -3% |99 13% (615 78% |73 9%
...investments in advanced technology
mean that small scale farmers are -
outmanoeuvred by big industry. 265 522 66% 354 433 55% |-89 11% (139 18% |598 76% |50 6%
...we use technology as an excuse to
continue practices that are harmful to
animals, environment and/or climate. 332 455  58% 370 417 53% |-38 -5% |[111 14% |603 77% |73 9%
...we use advanced breeding
technologies without knowing their full

potential, risking that some
technologies may have consequences
that we have not foreseen. 359 428  54% 340 447 57% |19 2% |92 12% |584 74% |111 14%

...the promises that are made
regarding how these technologies will
benefit society, are overestimated, or
turn out to be false or broken. 447 340 43% 419 368 47% |28 4% 80 10% |599 76% |108 14%
My worries cannot be narrowed down,
but | have a general fear of the use of
advanced breeding technologies in the
future. 597 190  24% 589 198 25% | 8 1% |74 9% (631 80% |82 10%

None of the above 762 25 3% 749 38 5% |13 2% [11 1% |752 96% |24 3%
...technology can allow us to produce

§ meat and dairy with a smaller impact on
= the climate and environment. 218 569 72% 264 523 66% |-46 -6% |110 14% [613 78% | 64 8%
g ...technology can lead to lower prices
for consumers. 462 325  41% 496 291 37% |[-34 4% |91 12% (639 81% |57 7%
... technology can lead to products with
a higher quality. 340 447  57% 365 422 54% |-25 -3% |99 13% (614 78% |74 9%
...technology can improve health and
welfare for the animals. 221 566 72% 265 522 66% |-44 -6% [120 15% [591 75% |76 10%

...technology allows us to produce
meat and dairy more efficiently in terms

of money, time, and resources. 439 348  44% 456 331 42% |-17 2% |99 13% [606 77% |82 10%
...technology increase competitiveness
of developing countries. 519 268  34% 545 242 31% |-26 -3% |85 11% (643 82% |59 7%
...technology can increase profit in the
agricultural industry. 504 283  36% 537 250 32% |[-33 4% |91 12% [638 81% |58 7%

...research and investments in
advanced breeding technology will
have spillover effects and lead to
inventions and breakthroughs in other
scientific fields, for example in human
fertility research or di 457 330 42% 430 357 45% | 27 3% 72 9% |616 78% | 99 13%
...technology can ensure that the
European consumer demands for meat
and dairy are met. 469 318 40% 513 274 35% |-44 -6% |114 14% |603 77% | 70 9%
...new breeding technologies could
reduce the use of chemicals and

antibiotics in farming. 367 420 53% 416 371 47% |-49 -6% |124 16% |603 77% |60 8%
None of the above 736 51 6% 713 74 9% [ 23 3% (547 70% |188 24% |52 7%
Totals 48% 45% Average  76%

Notes: Maximum of 5 selected. Blue shaded cells indicate cells that are infrequently selected (< 1/3 of participants) Yellow shaded cells indicate cells
frequently selected (>2/3 participants). Change at sample level: Red characters indicate fewer selections after discussing the 8 techniques, red/green
shaded cells indicate decrease/increase in selection by at least 2%. Change by individuals focusses on how many participants changed opinion to unpack
situations here many people swapped opinion (not visible in aggregated data)

Table 3.5 reflects some of the scepticism in selection of dimension as about one in three participants
is concerned the new technologies may be used to increase efficiency and not animal welfare
although another third is hopeful it will increase animal welfare. There is some scepticism about the
relevance of technologies to improve welfare, and some concerns about treating animals as
production means from the open comments

Table 3.5 Animal welfare views

Thinking about animal welfare, which of these statements align most with your views?

Count %
(Missing) 74 10.7%
“I am concerned about new technologies that increase efficiency, because they might contribute to poorer animal welfare.” 252 36.5%
“I am excited about the possibility of new technologies to improve animal welfare in existing production systems.” 107 15.5%
“I hope that new technologies mean that we can change the current production system to improve animal welfare” 222 32.2%
None of the above (of which 14 specified) 35 4.4%

. -Animals are animals and not production
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. -I don't know .... | hope the animals are doing well, otherwise | don't get enough of it

. -I think animal welfare is improved if we don't keep them captive. | am in favor of stopping using animals as food. (with
cultured meat as an exception, given my understanding of it.).

. -l am concerned about new technologies because this assumes that we can then continue with meat consumption, while
I think this should be reduced

. -Well-being is important but | believe it is independent of technologies

. -1 am worried that it makes an industry more efficient, and on the contrary, should be regulated much more

. -Animal welfare is already met in the majority of farms, technology is not a solution to this

. -Less technology, more nature and autonomous farming

. -There is no animal welfare within livestock farming

. -1 think of a middle ground

. -If we kill animals there is no welfare for the animals

. -Animal production must be reduced overall.

. -The attitude towards animals is good

. -Welfare is not key to me

Table 3.6 Sustainable animal production

Do you believe that animal production is important for the sustainability of farming in the EU?

Count %
(missing) 75 10.9%
Yes 427 61.9%
| don't know 89 12.9%
No 99 14.3%

Table 3.6 indicates that there is some variation in most desired environmental effects with a
preference for protecting biodiversity in the environment even at the sacrifice of farmer income.
Climate changes is ranked 2" and animal welfare 3. Less than 5% considers the use of new
breeding to increase farmer efficiency acceptable. Although the open comments also consider
nuance that all options have good and less good elements and trade-offs will need to be made

Table 3.6 Animal farming environmental effect

Thinking of animal farming’s effect on the climate and the environment, which of these statements align most with your views?

Coun
t %
The main priority should be to protect biodiversity and the environment. We should therefore aim to reject technologies, that reduce
biodiversity on a long-term scale. For example, technologies which decrease diversity between cattle breeds. Even if this means less 36.
economic gain for the farmers, or higher prices for the consumers. 249 1
The main priority should be to lower the impact of farming on the climate. We should therefore aim to allow technologies that lower the
emission of climate gasses from animal production and use legislation and tax to ensure that the total emissions level is reduced. Even 23.
if it means using advanced genetic breeding technologies. 161 3
The main priority should be animal welfare. We should therefore reject any technology that causes pain or nuisance to animals, and
only approve agricultural practices, that allows animals to express their natural behavior. Even if this means rejecting technologies, 17.
that could have had climate or environmental benefits. 123 8
The main priority should be efficiency and scale of production. We should therefore aim to allow technologies, that makes it possible to
produce more cattle with fewer resources — both in terms of money, time, and work hours. Even if this type of production reduces
biodiversity in the long run. 32 4.6
None of the above. 51 75
. systemic approach and balance on economic/social/environmental to maximize the sustainability of the systems on all
these parts and not by prioritizing one aspect that will have negative influences on the others => none of the proposals are
. | would like to combine something from different answer options. Enabling society to adapt consumption and eating habits
to agricultural production with available resources
. We must advocate for animal welfare and people's welfare, which does not harm consumers who do not have economic
means
. We should reduce livestock farming to prioritize sources of plant proteins that are climate-friendly without the need for
technology or animal abuse
. The most important thing is to guarantee animal welfare and the environment, climate, biodiversity. Everything else serves
that the most important thing is to guarantee animal welfare and the environment, climate, biodiversity. Everything else
serves that
. | think the top priority should definitely be the impact of agriculture on the climate, but | reject the use of genetic
engineering.
. | think a combination of them. So | only want to allow technologies that do not reduce biodiversity and that do not cause
animal suffering. And the impact of agriculture on the climate is reduced.
. We must be able to give up nothing: protection of biodiversity (which means not only diversity in cattle breeds but also and
above all wild animal and plant species that can coexist!), the impact of the
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The problem is waste, less could be produced

There is a trade-off to be made between all these approaches

Every statement contains an aspect that | cannot agree with

The priority is to protect the environment and mitigate climate change. This does not imply going through genetic

improvement technologies.

. The priority should be animal welfare without the use of technology, abolish intensive farming, give confidence to small
farms, consume fewer animal products and only those that are protected

. Animal welfare is the priority

. The priority is to bring livestock farming back to a reasonable scale that allows for operating methods that respect farmers
and animals, while reducing the hold of livestock farming on the territories in order to regenerate endangered environments

. The priority is the impact on the climate; therefore, technologies that reduce gas emissions must be allowed but without
causing problems for farmers. Taxes and legislation prohibited.

. Answers 1, 3 and 4 should be priorities.

. Nuance between climate and animal welfare

| would choose point two if the interpretation was: using technology to keep live animals out of food production; Animals

have an experience and do not serve as a product in my opinion. Cultured meat is therefore an option for me.

. Environmental, economic and social sustainability
. All options are partly true. There is no main one.
. We should be allowed to do more what we think is best as farmers
. Equilibrium must be the main objective, technologies must have positive effects on both the environment and biodiversity,
better livestock lives, preservation of economic status and a wide range of products
10.
(missing) 74 7

Table 3.7 shows that the vast majority of participants agree that benefits should accrue to all
stakeholders, from small farms to end-users. Less than 5% considers that the large investors should
reap most benefits. The open comments do show scepticism on whether the technologies benefit at
all, and whether this approach is the only way forward.

Table 3.7 Who directly benefits

When thinking about who will benefit from advanced breeding technologies now and in the future, which of these statements align most with your
views?

Frequency %
(missing) 75 10.9
It is important to me, that all chain partners (tech companies, large and small farms, processing industries, retailers,
consumers) share the benefit from the technologies. 488 70.7
It is important to me, that the biggest partners, who invests the most in the technologies, also takes the profit. 30 43
None of the above. 97 141

. What is important to me is that we think beyond the net benefit of technologies and a more global approach to their impacts to make
decisions that encompass all the issues rather than the capitalistic/economic focus

. It is important for me to support plant production that provides more food for more people and does not message the climate as much. We

also use a lot of food, space and recourser to feed the animals, and the food could be used on humans

It depends on the technologies

| don't want less animal breeding anymore

| don't want less animal breeding anymore

I am not in favor of breeding cattle, so also not of all kinds of breeding techniques

| am against breeding technologies

Ik vind dat geavanceerde foktechnologieén Gberhaupt niet toegestaan moeten zijn, dus dat niemand ervan kan moeten profiteren.

| don't like the technologies.

I think it is important that profit does not become leading, but animal welfare, the environment, justice and equality.

| don't like the fact that yields are made by animal husbandry

The benefits must be shared, but not necessarily equally

Prefer not to benefit from advanced breeding technologies

Data and technology should be open, for the benefit of society at large

The main beneficiaries must be the animals and the end consumer

But do you always think about business?

No one should benefit from animal abuse

| don't like it

| don't believe in the benefits of these technologies

Governments must ensure that the public money invested in these technologies benefits the public good - i.e. the needs of all citizens.

Animal welfare is important to me

Small farmers

Because | prefer the non-use of technologies

I'm afraid of unforeseen effects

We have to learn to do without animal breeding

No mention of the benefits for the animals themselves and the environment?

The profit of investors and partners is not a priority for me.

Table 3.8 similarly suggest a large majority requires benefits to accrue to society at large and small
minority (albeit substantially higher than when aimed at large investors) considers that the involved
chain actors should receive substantial compensation to ensure continued investment. Some open
comments suggest it would be better to aim at plant based alternatives than continue investing in

D2.4 — room of acceptance ex post 26



animal protein showing citizens place the discussion on animal breeding in the larger protein
transition framework.

Table 3.8 Indirect benefits

When thinking about who will benefit from advanced breeding technologies now and in the future, which of these statements align most with your
views?

Frequency %
(missing) 73 10.6
It is important to me, that these technologies are developed and taken into use with the benefit of the broader society in mind.
Making sure, that technologies are developed with the purpose of making better societies in general. 434 62.9
It is important to me, that we create the necessary incentives for the tech companies for them to put money and resources into
the development of these technologies. Making sure, that we make research and innovation profitable, to keep private
innovation going. 97 14.1
None of the above. 86 124

. Decidedly opposed to poison trials

Animal welfare and attention to this.

It depends on the technology

Pressure to research to increase efficiency should not be an incentive for research

We cannot solve the problem of animal welfare, climate and biodiversity with technology

I don't know... It's all too technical for me

| am in favor of investing in alternatives to the meat industry. And not in investing in breeding technologies. Less meat production so that
there is no more export.

| don't think the technologies are good.

| think it is important that we encourage technology companies to work on plant-based alternatives and alternatives where the animal can be
an animal and not a production unit. So the animal from the food chain.

I don't like it

| don't believe in the benefits of these technologies

| don't know what to tell you

Aim for a lower environmental impact and an improvement in animal welfare

Reduce investments

There are several things about the two options

Perhaps one should pay attention to the natural cycle of a life.

I would like to see investment in reducing meat consumption, not in other technologies

See previous question.

Table 3.8 shows that the conventional artificial insemination is most preferred with other, relatively
natural and non-invasive accruing approaches following. Genome editing is less liked similar to plant
breeding studies (e.g. Nair et al., 2023; Nales & Fischer, 2023; Stetkiewicz et al., 2023).

Table 3.8 Intuitive responses to the 8 technologies

Mean Rank
Count Column N % (Friedman)

Avrtificial insemination Mainly positive 416 60.3% 5.75f
Undecided 133 19.3%
Mainly negative 125 18.1%
[missing] 16 2.3%

Mainly positive 370 53.6% 5.43e
Undecided 133 19.3%
Sexed semen Mainly negative 168 24.3%
[missing] 19 2.8%

Oestrus synchronisation Mainly positive 210 30.4% 4.25d
Undecided 139 20.1%
Mainly negative 321 46.5%
[missing] 20 2.9%

Embryo production Mainly positive 167 24.2% 4.01c
Undecided 159 23.0%
Mainly negative 338 49.0%
[missing] 26 3.8%

Genome editing Mainly positive 105 15.2% 3.35a
Undecided 116 16.8%
Mainly negative 444 64.3%
[missing] 25 3.6%

Induced pluripotent stem cells Mainly positive 139 20.1% 3.79b
Undecided 151 21.9%
Mainly negative 377 54.6%
[missing] 23 3.3%

Genomic selection Mainly positive 168 24.3% 3.97bc
Undecided 136 19.7%
Mainly negative 360 52.2%
[missing] 26 3.8%

Epigenetics Mainly positive 353 51.2% 5.45e
Undecided 170 24.6%
Mainly negative 139 20.1%
[missing] 28 4.1%
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Rumigen

Note: Ordinal scale Mainly positive +1, undecided 0, Mainly negative -1. Higher mean rank (Friedman) indicates most frequent positive
score. Pairwise comparison (Wilcoxon) indicated with superscript characters (from most negative — a — to most positive f). Technologies
sharing superscript characters are no significantly rated differently.

Friedman test Chi-Square(N=653, df=7)=948.50, p<.001 indicates not all eight techniques are liked
equally subsequent Wilcoxon tests shows which pairs are different

Table 3.9 Pairwise comparison Wilcoxon tests

Oestrus Induced

Atrtificial Synchronisatio  Embryo Genome Pluripotent Genomic Epigenetic
insemination  Sexed Semen n Production Editing Stem Cells Selection S

Artificial insemination X X X X X X X X
z=-3.699b

Sexed Semen p<.001 X X X X X X X
z=-13.022b z=-11.086b

QOestrus Synchronisation p<.001 p<.001 X X X X X X
z=-14.105b z=-12.379b z=-2.314b

Embryo Production p<.001 p<.001 p0.021 X X X X X
z=-17.078b z=-15.386b z=-8.222b z=-6.775b

Genome Editing p<.001 p<.001 p<.001 p<.001 X X X X

Induced Pluripotent z=-15.270b z=-13.261b z=-4.627b z=-2.459b z=-3.789c

Stem Cells p<.001 p<.001 p<.001 p0.014 p<.001 X X X
z=-14.461b z=-12.386b z=-3.041b z=-.900b z=-6.271c z=-1.538¢

Genomic Selection p<.001 p<.001 p0.002 p0.368 p<.001 p0.124 X X
z=-2.789b z=-.629c z=-10.616¢C z=-12.410c z=-15.569¢c z=-13.368c z=-12.575¢c

Epigenectics p0.005 p0.529 p<.001 p<.001 p<.001 p<.001 p<.001 X

Notes Wilcoxon Signed Ranks Test Z transformed b Based on positive ranks. ¢ Based on negative ranks.

Table 3.10 once again shows that citizens dislike benefits of innovation to accrue almost exclusively
to large companies, while they prefer that small companies and farmers have access even if this
means not all technologies should be allowed. Citizens also prefer open development without license
fees and strict IP protection even if this results in lower investment. This once again underlines
scepticism of consumers about the big multinationals motives.

Table 3.10 Conditions for innovation

“ Choose all that apply: Thinking about profit, ownership, and accessibility in relation to new breeding technologies, it ~ Selected

is important to me that...... Count %

... technological knowledge is open and free. Even if this means that there is less economic incentive for private tech

companies to conduct research and innovation. 311  45.10%
... technologies are affordable for all farmers. Even if this means that we must reject some technologies that are very

expensive. 318 46.10%
... the profit from investing in new technologies benefits the farmers and not the big tech companies.. 322 46.70%
... we support the innovation of technology by allowing tech companies to receive the majority of the profit from

developing and offering new breeding technologies. 102 14.80%

Table 3.11 Scepticism into motives of business is also apparent in the overwhelming demand for
regulation to ensure labelling, transparency of the processes and the requirement to companies to
keep detailed track of the products created from these animals

Table 3.11 Regulatory demands

Selected

Count %
We should demand a clear consumer labelling of food produced with new or controversial technologies to allow
consumer choice. 502 72.80%
We should demand that governmental institutions take responsibility that breeding technologies are safe and
transparent.. 476  69.00%
We should demand that producers keep track of which of their products are created through new or controversial
technologies. 458  66.40%
None of the above. 50 7.20%

However, table 3.12 suggests that almost half of the participants has the feeling the EU governments
are competent and have put enough regulation into place, with another third reporting they are
unable to estimate this and only about one in five being convinced governments are on top of these
issues.

Table 3.12 Regulation sufficiency

Do you believe that the current regulation and government oversight of animal farming in your country is sufficient and competent?

Frequency Percent
No 310 44.9
Don’t know 218 31.6
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Yes 124 18
(missing) 38 5.5

Table 3.13 suggests that if reverting to GE or GMO techniques Gene editing is considered ethically
different from gene transfer using classical GMO techniques. Although a substantial minority (about
1in 4) does not consider it different or does not know. Once again in line with plant breeding studies
where it has been argued that the semantic similarity induced by the phrase gene may account for
such similarity perception (Nales & Fischer, 2023). Retaining natural appearance is supported by a
large majority of participants. Only about 1 in 4 considers use in animals more remote from humans
(ie non-mammals) more acceptable,

Table 3.13 Ethical values

There is an ethical difference between editing the genome of a cow and on the other hand inserting DNA from another animal into the genome of a cow

Frequency Percent
No 175 25.4
Don’t know 173 25.1
Yes 304 44.1
(missing) 38 5.5
We should be careful to not alter the natural appearance of animals, for example by breeding away the horns of cows

Frequency Percent
No 107 155
Don’t know 89 12.9
Yes 447 64.8
(missing) 47 6.8

Would you allow the use of gene editing technologies on insects, reptiles, and fish before allowing it to be used on mammals, such as cattle, sheep, and
dogs?

Freguency Percent
No 308 44.6
Don’t know 180 26.1
Yes 160 23.2
(missing) 42 6.1

Table 3.14 shows that about half the consumers suggest that gene editing should not be used if the
same traits could have been bred in by natural means

Table 3.14 More or less accepting

Should we be more or less accepting of genetic editing of an animal if the same results (for example cows that produce more milk or do not have horns)
could have been achieved with natural breeding.

Frequency Percent
We should be more accepting of genetic editing if the results could have been achieved naturally. 199 28.8
Don’ t know 124 18
We should be less accepting of genetic editing if the results could have been achieved naturally. 327 47.4
(Missing) 40 5.8

3.3 Discussion of citizen engagement

The citizen engagement shows that many of the dimension do matter to citizens one way or another.
It also shows that citizens are unlikely to immediately change their opinion on these dimensions
when discussing breeding technologies.

When discussing breeding technologies, citizens broadly show some precautionary opinions, with
some explicit concerns that large companies will achieve all benefits, while societal promises are not
met. These concerns may be linked to fundamental neophobia which tends to be particularly
prominent in food (see e.g. Cox & Evans, 2008; Siegrist & Hartmann, 2020), but may also have been
fed by decades of techno-optimism making promises not achieved, and promising technologies
being applied to the detriment of society and profit to few companies. This makes citizens most likely
to prefer technologies that are perceived less invasive and less “unnatural’.

From answers it also becomes clear that citizens are well aware of trade-offs. Environment, animal
welfare, and biodiversity were all selected as elements of importance and from open comments it is
clear the citizen realise that some trade-offs have to be made. They do require those to be made
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transparently with a good amount of the benefits accruing to smaller companies and farmers, society
as a whole and end users and animal welfare as well.

There is a strong demand for open science, transparent and thorough tracking and tracing and clear
labelling of the products, although the citizens are sceptical that EU governments have sufficient
regulation in place and have the capacity to ensure this.

Overall, the citizen involvement shows that citizens see the animal breeding discussion in a large
scope, not only of animal breeding but of the protein transition and biodiversity as a whole, in the
discussion of to whom the benefits should go and about the role and responsibility of governments,
science and companies.

This suggests that the room of acceptance of citizens is likely more widespread and open to the
large societal and future consequences than generally considered in the narrower technology
development. The approach taken does give some indication which dimensions are more preferred
although to a limited extent but it does not give a clear view on which dimensions may provide
benefits that count for a lot and which may induce problems that can not be compensated easily.

The next step towards the ex-post room of acceptance is therefore to focus more in depth on the
dimensions of relevance in individual surveys.
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4 Survey
4.1 Sample and design

A survey was developed in Qualtrics based on standard scales, outcomes of the citizen consultation
and based in the KANO approach (see next section) by the authors. The survey was build in English
and translated into Danish, Dutch, German, Italian, French, Polish and Spanish. The survey was
automatically set to the browser language of the participant but could also be manually adjusted by
them. The study was approved by the social science ethics committee at Wageningen University
(2025-126). Prolific was used to sample 800 participants to represent 100 participants with
prerecorded nationalities Danish, Dutch, German, Italian, French, Polish, Spanish and United
Kingdom. Each participant rated 2 out of 4 breeding techniques on the dimensions as well as giving
an overall attitude to the technique.

The study lasted about 10 minutes to complete and participants were given a token reward of 1 Euro
for participation. Sampling on nationality reached some additional participants living in the UK over
their original country, and some fewer Danish participants signed in resulting in the distribution of
the 743 participants collected (table 4.1.1 sample description). Male participants and
flexitarian/vegan participant were slightly overrepresented.

Table 4.1.1 Sample description (N=734)

Country/language Residence (n) Survey language (n)
Denmark 36 22
France 96 77
Germany 99 86
Italy 94 81
Netherlands 92 68
Spain 94 77
Poland 94 78
United Kingdom 138 254
Gender n %
Male 436 58.7%
Female 301 40.5%
Non-binary-third gender 3 0.4%
Undisclosed 3 0.4%
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Age M=28.1 (SD=12.2), Min=19 Max=83

Food Technology Neophobia  M=4.47 (SD=1.18) — 1=low, 7=high

Diet n %
Vegan 12 1.6
Vegetarian 33 5.9
Pescatarian (no meat but fish) 22 3.0
Flexitarian 190 25.6
Omnivore 475 63.9

4.2 KANO approach

The main aims of the survey are to further the Room of Acceptance specification. Therefore the
research questions are

(1) Determine to what extent and negative assessment on a dimension can be compensated or
whether it is non-compensatory?

(2) Determine how different breeding technologies score on a dimension to assess whether it is
in the acceptable zone, the rejection zone or (if possible) the compensatory zone.

To do so we adjusted the idea of Kano (1984). Kano realised that in innovation some properties are
simply expected to function — but would eliminate an option if absent. The non-compensatory,
dissatisfier or must-be attributes do not add much of the value of an alternative if they improve
beyond a given threshold but if falling below reduce adoption likelihood rapidly. On the other hand
some options only become attractive or satisfiers after they pass a minimum threshold and below
that they do not enter the deliberation in any sensible way. Finally, one-dimensional attributes score
both negatives if not so good and contribute to choice the better they get (figure 4.2)

2 Non compensatory attributes are for example the presence of nuts in a food for a nut-allergic consumer, or
meat for a vegetarian. The presence of such ingredients eliminates the product as choice option altogether.
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Figure 4.2 Kano model showing the contribution to overall attitude for an attribute ranging from
extremely negative to extremely positive. Depicted are must-be, attractive and one dimensional
attributes

When applied to a survey, scoring patterns on negative and positive aspects of an attribute reveal
the type of attribute. Depending on scoring of positive and negative and attribute is assigned a
specific type. For the current report this implies that the original 10 dimensions — due to the
complimentary (pos-negative) relation between 3 of those is reduced to 7 dimension for each of
which a positive and a negative statement was developed.

Where the classical Kano models distinguished questionable attributes based on ambivalent scoring
patterns, indifferent scoring patters where neither positive nor negative is seen as relevant, one
dimensional attributes where dislike for positive/negative goes together with the opposite score for
negative/positive and satisfiers and must be attributes where combinations of like and dislike with
acceptance are combined.

For the purpose of the current study we realised that not only positive properties may play a role in
acceptance (which is generally the case in engineered products of the type Kano addressed) but
that negative dimension can also play a role. Therefore, we adapted the scoring scheme to contain
6 relevant attribute (next to questionable). Therefore in the current work an attribute can be

(0) Questionable — inconsistent scoring / ambivalent, unlikely to be informative in the room of
acceptance

(1) Indifferent — Impact on acceptance probably non-existing

(2) One dimensional — Impact on acceptance goes linear similar towards the negative and the
positive. High scores seen as a plus, low scores as a negative
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(3) Satisfier positive — Negative scores on this dimension do not matter, but positives scores

are seen as a considerable plus

(4) Must have positive — Negative scores on this dimension are seen as a serious problem,

but positive scores do not matter

(5) Satisfier Negative — Positive scores on this dimension do not matter, but negative scores
are seen as a considerable negative
(6) Must have negative — Positive scores on this dimension are seen as a serious pro, but
negative scores do not matter

Depending on possible scoring patterns on positive and negative statements about the dimension
the scoring pattern then indicate specific attribute type (Table 4.3)

Table 4.3 Types of attribute based on scoring patterns for positive and negative

statements
Negative Statement score
Like Expect Neutral Live with it Dislike
Like Questionable BSEUNIE atisfie atisfie One
PO e PO e PO e dimensional
Expect atisfie Questionable | Indifferent | Indifferent Must  have
egative Positive
o
g Neutral atisfie Indifferent Indifferent | Indifferent Must  have
= egative Positive
g
% Live with it atisfie Indifferent Indifferent | Questionable | Must  have
=z agative Positive
2
% Dislike One Must have | Must have | Must have | Questionable
g dimensional | Negative Negative Negative

While the approach given in table 4.3 allows to set the attribute score for individual — to generalise
the attribute assignment the decision needs to be made how to aggregate the information from

multiple participants.

Three common approach occur. Given the complexity of the data with positive and negative
(dis)satisfiers we focus on the first two options.

(1) Simple analysis. Per participant create the table for each of the 7 dimension. Whichever
assignment (e.g. negative satisfier) is most frequent determines the type of attribute. If there
are many ties, this may become overly simplistic but seems to worthwhile as first approach

(2) Mean score approach - 3 Instead of tallying the categories are replaced with numbers with
for the positive statement Like=4, Expect=2, neutral=0, Live with it = -1, and Dislike=-2 and
for the negative item Like=-2, Expect=-1, neutral=0, Live with it = 2, and Dislike= 4. The mean

3 Mentioned as most precise and developed by William DuMouchel, “Thoughts on Graphical and Continuous Analysis” on “Kano’s Methods
for Understanding Customer-defined Quality”, Center for Quality of Management Journal, Fall 1993
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is then calculated across all participants and the final location is plotted into the table after
replacing the categories with the numbers. Give that we both define negative and positive
dissatisfiers this technique is unlikely to yield relevant output for this study/
(3) Satisfaction Coefficients Requires more detailed coefficient to be calculated. Given the
suggested adaption with negatives satisfier this method may be overly complex and lack
robustness, therefore we will not apply this method. The approach follows many steps Data
from section 1: For each of the seven pairs (1P, 1N) create the tally in the table above based
on answers (same as simple analysis). Subsequently
e Stepla For the positive statement add up Total Positive= Satisfier positive + One
dimensional + Must have positive + indifferent

e Steplb For the positive statement add up Proportion people who respond positive to an
increase in this dimension = (Satisfier positive + One dimensional )/Total Positive which
is from stepla Satisfier positive + One dimensional + Must have positive + indifferent

e Steplc For the positive statement add up Proportion people who respond negative to a
decrease in this dimension = (One dimensional +Must have positive)/Total Positive
which is from stepla Satisfier positive + One dimensional + Must have positive +
indifferent

e Step2a For the negative statement add up Total negative = Satisfier negative + One
dimensional + Must have negative + indifferent

e Step2b For the negative statement add up Proportion people who respond negative to
an increase in this dimension = (Satisfier negative + One dimensional )/Total negative
which is from stepla Satisfier negative + One dimensional + Must have negative +
indifferent

e Step2c For the negative statement add up Proportion people who respond positive to a
decrease in this dimension = (One dimensional +Must have negative)/Total negative
which is from stepla Satisfier negative + One dimensional + Must have negative +
indifferent. Whatever proportion now is highest determines the type of attribute

Interpretation for Room of Acceptance
For the Room of acceptance we can now determine which attributes matter in what way

(1) Not at all (indifferent or questionable)

(2) Can be traded off One-Dimensional attributes

(3) Do not matter if they score positive (positive must haves or negative satisfiers) but matter a
lot if negative

(4) Do not matter if they score negative (positive satisfier or negative must haves) but matter a
lot if positive

4.3 Selection of statements based on citizen consultation data we have

Given that the more in depth survey has a small maximum number of question we need to consider
the prioritisation of the 23 positive and negatives dimension we conducted a PCA as a rough
approximation of the relevant combinations of factors.
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Principal component analysis (PCA) is applied to see what answers patterns between dimension are
very much alike. If answers patterns are very much alike we can consider skipping those dimensions
that overlap a lot with other dimensions.

We apply principal component analysis as dimension reduction strategy. The underlying idea is that
we first replace all scores with a single dimension consisting of a weighted average of all original
dimensions. The weights are estimated in such a way that as much as the variance (information) of
the original dimensions is capture into the single score or factor. This single factor will only explain
part of the variety in answers. For the remaining variance a second dimension (factor) is constructed
that takes up most of the remaining information, and so on until as many factors are constructed as
there were original dimensions and all information is captured (but no dimension reduction is
achieved).

The next step is to determine how many dimensions to keep.

The determination how many dimensions to keep is based on 3 common guidelines from Principal
component analysis

(1) Kaiser criterion — if a combination of items together explains more of the overall answering
pattern than a single item (Eigen values) it makes sense to bundle items into a factor
(group of items) thus reducing the number of dimensions. In practice we take the cut-off
value Eigen Value larger than 1

(2) Elbow in scree-plot. Scree plot. Also based on the Eigen values and considering that a
sudden drop in the proportion of information capture by subsequent dimensions indicates
that the most relevant information has been captured.

(3) Cumulative variance explained. This is a measure how much of the original information is
captured in the newly proposed set of dimensions. Generally we adopt 60% as lower limit
to avoid reducing the information too much. Given the central aim of the room of
acceptance to maintain a multidimensional space for the innovation this latter criterion has
a high eight in the final decision. In addition, the use of dichotomous data in PCA, although
more frequently used, gives some reason for caution.

Once the number of factor is decided upon, the solution can then be transformed (rotated) in such a
way the dimensions load as much as possible to a single factor.

Based on the data from the public discussions Table 4.1 and figure 4.1 indicate the number of
relevant factors to extract. In this case the different criteria give distinctly different recommendations
with the screeplot suggesting 3 or 4 factors, the Kaiser criterion 5 and the 60% explained variance
guideline 8. Given the importance of maintaining multiple dimensions and the dichotomous data, we
adopted the 8 factor solution.

Table 4.1 Factor solutions

Component Initial Initial After Varimax rotation
Eigenvalues
Total % of Cumulative % % of Variance Cumulative % # dimensions to maintain
Variance

1 4.905 21.328 21.328 13.056 13.056
2 2.904 12.624 33.953 11.221 24.277
3 1.385 6.021 39.974 8.011 32.288 3 or 4 based on screeplot
4 1.104 4.800 44,774 7.389 39.677 See below
5 1.044 4.541 49.315 5.708 45.386 5 based on Eigen Value>1
6 .943 4.101 53.416 5.443 50.828
7 .909 3.954 57.370 5.362 56.190
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8 .824 3.581 60.951 4.760 60.951 8 based on retaining >60%

information
9 .811 3.5627 64.478
10 .760 3.303 67.781
11 716 3.114 70.895
12 707 3.074 73.970
13 .667 2.898 76.868
14 .645 2.804 79.671
15 613 2.664 82.336
16 .603 2.620 84.955
17 579 2.517 87.473
18 .566 2.460 89.933
19 .546 2.374 92.306
20 481 2.092 94.399
21 461 2.006 96.405
22 449 1.954 98.359
23 .378 1.641 100.000

Sudden break at about 3-4 dimensions

10 11 12 13 14 15 16 17 18 19 20 21 22 23

Figure 4.1 Scree plot of Eigen Values

The next step is to fit the factors to the RoA dimensions. This can be done by rotating the original
solution either retaining the original orthogonal (perpendicular) structure (Varimax technique) or
allowing correlations between the underlying factors (Olbimin technigue) to determine which these
are and which items to retain. The latter always giving better fit but at the sacrifice of double loadings
and complicated interpretation making it harder to assign dimensions to single factor. Given that
some factors (answer patterns) may be related Oblimin rotation was selected as first option.
However, only factors 1 and 4 were correlated just above the rule of thumb threshold of .30 (scoring
.307). Therefore we reverted to the simpler Varimax rotation.

Based on the subsequent factor loading, content validity checks required some of the suggested
factors to be subdivided to make sense leading to the 10 dimension groups of statements in table
4.2
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Table 4.2 Rotated factor solution and assignment to 10 groups

Group of dimensions Component
1 2 3 4 5 6 7 8
1 . ...we disrespect the animals’ right to have a natural life and to express their natural behavior. .757
1 ...the application of a technology cause pain or nuisance to the animals. .742
1 ...we use technology as an excuse to continue practices that are harmful to animals, environment.644 .363
and/or climate.
2 ...we use advanced breeding technologies without knowing their full potential, risking that some.609 .275
technologies may have consequences that we have not foreseen.
2 . ...we breed animals that are unnatural. .520 418 -
.289
2 ...the promises that are made regarding how these technologies will benefit society, are.518 .267
overestimated, or turn out to be false or broken.
1 ...agricultural practice increases the negative impacts on climate and environment. 476 .256.256 448
3 ...technology can increase profit in the agricultural industry. .755
3 ...technology can ensure that the European consumer demands for meat and dairy are met. .745
3 ...technology allows us to produce meat and dairy more efficiently in terms of money, time, and .626
resources.
3 ...technology can lead to lower prices for consumers. .524.294 .456
4 ...technology can allow us to produce meat and dairy with a smaller impact on the climate and .758
environment.
4 ...technology can improve health and welfare for the animals. .239 .709
5 ... technology can lead to products with a higher quality. .422.512 .369
5 ...new breeding technologies could reduce the use of chemicals and antibiotics in farming. .304.369 .318 -
.214
6 ...a few companies have control over the development of animal species. 721
6 ...investments in advanced technology mean that small scale farmers are outmanoeuvred by big.237.239 .714
industry.
6 ...investments in technology create or increase barriers between developed and developing.225 .625 .240
countries.
7 ...use of advanced technology means that products will have a lower quality. .816
8 ...research and investments in advanced breeding technology will have spillover effects and lead 415 .543
to inventions and breakthroughs in other scientific fields, for example in human fertility research
or disease control.
8 ...technology increase competitiveness of developing countries. 422 .219 .515
9 ...use of advanced technology means that meat and dairy prices become higher for consumers .877
10... My worries cannot be narrowed down, but | have a general fear of the use of advanced .915

breeding technologies in the future.

These 10 groups of dimensions were then interpreted and group 1 and group 4 were each others
complement with group 1 indicating negative animal welfare and environmental effects and group 4
positive effects. Similarly group 5 — positive effects of technology was reflected in 7, negative effects

of technology, as do group 8 and group 6.
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4.4 Final dimensions and measures

4.4.1 Dimensions

After discussion within the team an items with double contents was split into two dimensions to avoid
ambiguity leading to the following 7 pairs of positive and negative statements

Pair Direction Statement

1 Positive When breeding new animals, we respect the animals’ right to have a
natural life and to express their natural behavior without pain or nuisance.

Negative When breeding new animals, we do not prioritize the animals’ right to have
a natural life and to express their natural behavior without pain or nuisance

2 Positive When breeding new animals, we gain positive impact on the climate and
environment.

Negative When breeding new animals, we do not take account of a negative impact
on the climate and environment.

3 Positive When breeding new animals, we use advanced breeding technologies
without knowing their full potential which will have spillover effects and
lead to inventions and breakthroughs in other scientific fields.

Negative When breeding new animals, we use advanced breeding technologies
without knowing their full potential, risking that some technologies may
have consequences that we have not foreseen, delivering unnatural
animals, and provide overestimated and false promises.

4 Positive When breeding new animals, we create products with a higher quality with
lower use of chemical and antibiotics.

Negative When breeding new animals, we create products with a lower quality with
more use of chemical and antibiotics.

5 Positive When breeding new animals, the development of animal species is open
to all companies, small farmers as well as developing countries.

Negative When breeding new animals, a few companies and developed countries
have control over the development of animal species, while developing
countries and small scale farmers are outmanoeuvred by big industry.

6 Positive When breeding new animals, meat and dairy prices become lower for
consumers.

Negative When breeding new animals, meat and dairy prices become higher for
consumers.

7 Positive | expect to feel a general optimism about the use of advanced breeding

technologies in the future.

Negative | expect to feel a general concern about the use of advanced breeding
technologies in the future.
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Participants were asked for each of these positive and negative sides of these 8 dimensions to
indicate whether any technology used according to them was

o |likeitifitis this way (Like)

e | expect it to turn out this way and | am ok with that (Expect)
e | am neutral in my expectations (Neutral)

e | do not expect this to happen but | can live with it happening even though | do not like it

(Live)

o | dislike it if it happens this way (Dislike)

4.4.2

Rating the technologies

In addition participant were then randomly shown 2 of the following technologies: Artificial
Insemination, Oestrus Synchronisation, Epigenetics and Genome editing. They were asked to read
the same texts as provided in the citizen consultation and then asked for specific technologies to

rate on the entire dimension the impact of the given technology on the dimensions using the items

Dimension

1 What impact do you consider [provided technology] of animals to have on
animals’ right to have on the natural life of animals and their possibility to
express their natural behavior

2 What impact do you consider [provided technology] of animals to have on the
climate and environment

3 What unforeseen impacts do you consider [provided technology] of animals
to have on European consumer supply for meat and dairy and company
production of meat and dairy

4 What impact do you consider [provided technology] of animals to have on the
quality of products and the use of chemicals and antibiotics

5 What impact do you consider [provided technology] of animals to have on the
production opportunities of companies and countries. By using gene editing
technology to breed animals

6 What impact do you consider [provided technology] of animals to have on
meat and dairy prices for consumers

7 What impact do you consider [provided technology] of animals to have on

your feelings.

On a 7 point scale labelled

e A very negative impact

e A negative impact

e A slightly negative impact

¢ Neither negative nor positive
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e A slightly positive impact
e A positive impact
e A very positive impact

Followed by an overall judgement of technology on a 3 item 7 point sematic differential general
attitude subscale (e.g. Ajzen, 1991).

When you are considering [provided technology] what is your overall opinion. In my view breeding
animals using [provided technology] is...

Bad - Good
Worthless - Valuable

Unpleasant - Nice
4.4.3 Background questions on technologies

Familiarity with the two technologies was asked with: Had you heard about [provided technology] in
animal breeding before?

e Never before

¢ | heard about it but do not know any details
¢ | have heard about it many times

e | am very familiar with it

And: If you estimate how common [provided technology] in animal breeding in Europe is today what
would be your estimate?

e Itis commonly used in almost all animal breeding in Europe

e Itis sometimes used in animal breeding programs in Europe

e Itis used in some small scale test programs in Europe with the idea to scale up later

e It is only used in experimental settings to see whether the technique works with real
animals

e |tis not used on actual animals with at most lab tests are being done now

4.4.4 Demographics and Traits

Then followed a block of questions about the participant

Gender: What is your gender

e Male

e Female

e Non-binary / third gender
e Prefer not to say

Age: What is your age (type in years )
Diet: Which of the below best describes you dietary lifestyle

e Vegan - | do not consume animal products at all.
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e Vegetarian - | do not eat meat, but | do consume dairy and eggs.

e Pescatarian - | do not eat meat, but | do consumer fish and other seafood.

o Flexitarian - | deliberately refrain from eating meat at least two days per week.
e Omnivore - | regularly eat meat.

Production Animals: To what extent do production animals have a role in your daily life.

e Not at all, | never encounter them

¢ | sometimes encounter them for example when sightseeing or at the petting zoo
¢ | work from time to time with production animals

e Working with production animals form a large part of my daily activities.

Food Technology Neophobia Subscale (adapted from Cox & Evans, 2008; selected subscale as
Verbeke, 2015)

To what extent do you agree with the following statement on new techniques in farming and animal
breeding in general.

Such technigues may include the use of drone surveillance, robotic farm management, novel
pesticide use as well as different new breeding techniques for animals and plants. In this question
we thus ask your position towards all possible techniques not only those that were part of this survey.

The benefits of new food technologies are often grossly overstated.
New food technologies decrease the natural quality of food.

New foods are not healthier than traditional foods.

New food technologies are something | am uncertain about.

e Strongly disagree

o Disagree

¢ Somewhat disagree

¢ Neither agree nor disagree
¢ Somewhat agree

e Agree

e Strongly agree

The survey took about 10 minutes to complete.

45 Results

Using the simple KANO approach (T4.5.1.) The positive protection of animal rights and
environmental impact show up to be a one dimensional property, as is product quality and chemicals.
This is interpreted as a signal that these properties contribute to acceptance if positive and to
rejection if scored negative but that they can be compensated. The appearance of unforeseen
consequences is scored as a must have negative, which means that consumer are very likely to
reject a technology very strongly if unforeseen consequences occur. Their personal gut feeling
appears to be indifferent to consumers — although the cognitive way of asking may have caused this
to some extent. Consumer prices suggest that these are either one-dimensional (positive if low,
negative if high but able to be compensated) or even indifferent. This is in line with other opinion
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research, although in real shopping price tends to play a dominant one-dimensional role.
Interestingly the position towards the role of small farmers and developing countries is mixed. A
substantial proportion claims indifference which would be in line with the social and geographic
distances (see e.g. Trope & Liberman, 2010), another substantial group considers it one-
dimensional, and yet another a must have positive attribute. The number of participants who consider
benefits to large companies over small companies and developing countries a good thing is
negligible though.

Table 4.5.1 Tally of KANO requirements (green indicates identification of KANO type, yellow indicates
Companies small
farmers and

environmental unforeseen quality and developing
Dimension animal rights impact consequences chemicals countries consumer prices _ feelings
Type n % n % n % n % n % n % n %
Questionable 61 8.2 48 6.5 142 19.1 45 6.1 60 8.1 32 43 99 13.3
Indifferent 114 153 151 20.3 179 24.1 85 11.4 185 24.9 258 34.7 392 52.8
Must have
negative 5 0.7 7 0.9 12 1.6 4 0.5 14 19 18 2.4 18 24
Negative
Satisfier 2 0.3 7 0.9 5 0.7 2 0.3 5 0.7 5 0.7 39 5.2
One
dimensional 378 50.9 277 37.3 55 7.4 85 50.5 200 26.9 224 30.1 30 4
Positive Satisfier 96 12.9 64 8.6 39 5.2 48 6.5 85 11.4 94 12.7 114 15.3
Must have
positive 87 11.7 189 25.4 311 41.9 184 24.8 194 26.1 112 15.1 51 6.9

Table 4.5.2 shows the evaluations of whether one of the four technologies scores positive or negative
on the dimensions. Plotted against the KANO interpretation of the dimensions

Table 4.5.2: Mean (SD) evaluations ranging from -3 (very negative) to +3 (very positive) of
the 4 investigated technologies on the 7 dimensions surveys. Given random assignment
of 2 out of 4 there is some difference between number of participants in each group

Artificial Oestrus

Inseminatio Synchronisatio Epigenetic Gene

n n=380 n n=375 s n=353 editing n=378

Mean SD Mean SD Mean SD Mean SD
Animal right -1.15 1.40 -1.53 1.33 -0.31 1.66 -1.59 1.42
Environment -0.06 1.34 -0.55 1.34 0.11 1.30 -0.53 1.50
Consequence
S 1.15 1.17 0.84 1.29 0.76 1.23 0.18 1.59
Quality 0.35 1.37 -0.69 1.37 0.37 1.48 -0.29 1.73
Companies 1.08 1.30 0.78 1.42 0.77 1.39 0.52 1.65
Prices 0.83 1.20 0.93 1.13 0.31 1.39 0.33 1.43
Feelings -0.48 1.35 -0.98 1.37 -0.15 1.40 -1.21 1.40
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Figure 4.5.1 Score of 4 technologies on their KANO dimensions. Gradient indicates one
dimensional. One side coloured bar indicates must have attribute (red: score must be outside the
red zone) or satisfier attribute (green: score ideally in the green zone). White bars / regions indicate
region of indifference. For companies and prices the highest frequency is taken although these
classifications are somewhat ambiguous.

—a— Avtificial
Animal right Iongg{rndgation
2.00 ¢ -
Synchronisation
—o— Bpigenetics
1.00 -
Feelings Environment —— Geneediting

--+-¢--- Boundary

Prices Consequences

Companies Quality

Figure 4.5.2. Scores of the 4 technologies against a (standardized) room of acceptance. Blue
markers are compensable, red markets are high priority, white markers are indifferent. Showing
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epigenetics as fitting best in the room of acceptance, with gene-editing and oestrus
synchronisation showing concerns on the hon-compensable dimensions

The indifference to prices is further supported by multiple regressions predicting overall attitude
towards the 4 technologies by the 7 dimensions which is not significant (Table 4.5.3). The low
variance inflation factors across the dimensions suggest limited to no correlation between the
dimensions which validates the dimension reduction in the preparation of the survey.

Table 4.5.3 Multiple regression predicting overall attitude towards the 4 techniques

Atrtificial Insemination Qestrus Synchronisation Epigenetics Gene editing

n=380 n=375 n=353 n=378

b t p VIF b t p VIF b t p VIF b t p VIF
Animal
right 0.246 6.531 <.001 1592 0.284 6.621 <.001 199 0257 7.696 <.001 2102 0.191 525 <.001 1.697
ine\g{on 0.21 5311 <001 1601 0131 3454 <001 1572 0.084 2177 0.03 1.747 0.175 4.684 <001 1.983
gr?gssqu 0.168 3.656 <.001 1.654 0.117 2.811 0.005 1.77 0.09 2111 0.036 1871 0.037 1006 0.315 2.167
Quality 0.138 3556 <.001 1.625 0.156 4.004 <.001 1737 0.174 5115 <001 1.735 0.095 2996 0.003 1.926
gsompanl 0.079 2.051 0.041 1425 0.032 0957 0.339 1.387 0.153 4.098 <.001 1.849 0.165 514 <001 1.775
Prices 0.037 0.869 0.385 1.469 0.077 1.817 0.07 1.404 0.021 0.65 0.516 1.332 -0.007 -0.214 0.83  1.495
Feelings 0.393 9.204 <.001 1903 0.422 9.12 <.001 2452 0.367 8.83 <.001 2328 0478 11.725 <.001 2.08
Constant  -0.754 -0.406 -0.376 -0.192
Total F(7,367)=135.724; p=<.001b F(7,345)=156.895; p=<.001
model F(7,372)=123.861; p=<.001 R2=0.7 R2=0.721 R2=0.76 F(7,370)=158.9; p=<.001 R2=0.75

Figure 4.5.2 confirms that, although the difference between the technologies is small gene editing
and oestrus synchronization are indeed the most disliked techniques in line with the other analyses.

e =R

Artificial Insemination Oestrus Embryo selection Gene editing
Synchronisation

Figure 4.5.2 Overall attitude towards the 4 breeding techniques mean (-3 very negative +3 very
positive). Error bars indicated 95% CI.
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5 Reflection on the Room of Acceptance method and
recommendations for Rumigen

5.1 The Room of Acceptance Method

Through a series of stakeholder workshops a multidimensional deliberation space was developed
that suggested the dimension important to public acceptance of new breeding methods. In a series
of more qualitative public discussion sessions prioritisation of the 23 dimensions was generated. The
discussions themselves did little to change opinions of participants. The prioritisation of the
dimensions was then used to construct a series of 7 opposing positive and negative dimensions.
Asking participants which dimensions mattered to them gave a first qualitative suggestion which
dimensions might be compensated and which might turn out to be problematic. Subsequent scoring
on the dimension provide insight into the profile of a range of technologies and regression on an
overall attitude scale largely confirmed the qualitative interpretation of dimension as more or less
compensable or more or less of importance.

The room of acceptance approach as developed here brings together a range of techniques all used
in innovation development but hardly combined. Bringing in stakeholder workshops to define the
discussion points is not uncommon nor the discussion in citizen settings. Neither are surveys to
scope public response to novel breeding techniques (albeit more frequently for plants e.g. De Steur
et al., 2012; Schenk et al., 2008).

The room of acceptance approach developed for this project provides some additional benefits and
triangulates from the strengths of both approaches.

By involving qualitative discussions both with stakeholders all relevant views are harvested and
included early on. By the prioritisation of dimensions and discussion about acceptability on each
already the first ideas about the extent to which proposed innovations will be accepted by
stakeholders and where fundamental differences in opinions lie. The subsequent societal
engagement exercises further helped to look in to motives of the public and helped to consolidate
which dimensions are important. In a survey these were combined to come to a manageable length
of survey. To further explore the acceptability of different dimensions the approach from engineering
on attributes essential for consumers (Kano, 1984) was adapted. One limitation is that the number
of questions in a survey needs to be limited and hence some further reduction of dimensions and
technologies is needed. Nevertheless this allowed us to identify one dimension in particular —
unforeseen future consequences -that citizens found of prime concern and for which they are unlikely
to compromise. This resonates with other research on innovations. In addition, the Kano approach
as well as the subsequent more traditional regressions approaches suggested that consumer price
is of little relevance. While this reflects findings from other research, it should be noted that in surveys
we tend to ask people in their role as responsible citizen, while when purchasing products they are
more likely to adopt a consumer role where price is more important. This distinctive role shows one
limitations of the approach — we looked at public debate, rather than actual purchasing. Another
room for development of the room of acceptance would be to re-engage stakeholders to come full
circle and be able to draw a final room of acceptance that is not only validated against citizens but
also stakeholders.

Nevertheless the room of acceptance approach hold promises and we propose that future room of
acceptances follow the structure developed here in the stages

Stage 1: Identification of dimensions a priori
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a) Desk research — literature research in the scientific and popular literature to identify
dimensions from similar applications areas

b) Expert consultation to bring in view and additional dimensions from experts in the field
from both social (innovation, consumer science, communication science, sociology) and
natural sciences (related to the innovation in hand, in our case mainly risk assessment,
animal scientists, DNA specialists)

Stage 2: A priori prioritisation and identification of potential disputed dimensions

a) Stakeholder workshops where stakeholders select and group dimensions from literature
research against their own agenda.

Stage 3: Citizen involvement

a) Citizen engagement to gain understanding of deeper interpretation of the dimension, societal
prioritisation of dimensions, gaining an understanding of ongoing debate

b) Based on the citizen engagement roll out the dimensions to a larger survey. Deploy more
gualitative approaches to identify non-compensable dimensions. The proposed Kano model
is promising, next to more classical regression approaches to allow comparison with
conventional research.

Future stage 4: Expert stakeholder workshop

a) Although not conducted in this report we suggest to further develop the approach by
confronting stakeholder with the remaining dimensions and how their innovation scores
against it.
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6 Conclusion and discussion on outcomes for breeding new
Ruminants

The room of acceptance as developed and deployed in Rumigen brought 7 dimensions forward from
literature and several expert stakeholder workshops.

The dimensions had a positive and negative end. We recommend that Rumigen takes account of
these dimensions when choosing and developing breeding schemes.

The dimensions were prioritised in different exercises (presented by priority) and for four of the
Rumigen technologies citizens assessed the technology against all 7.

From the room of acceptance emerges a deep concern of unexpected consequences amongst the
public. Hence the public requires a very strong and deep risk assessment, likely also keeping track
of long term effects or at least long term mitigation terms being put into place before novel breeding
techniques are put in place.

General concern and environmental protection about animal welfare is a concern for all breeding
techniques indicating the need to ensure animal welfare in all allowed techniques.

Citizens find quality and chemical reduction important but are largely positive about the breeding
techniques.

Citizens have little concern about free availability for the more conventional techniques but do voice
concern for the newer technigues.

At citizen level they suggest little relevance for price or feelings (although the latter contributes to
overall attitude) suggesting these may play a limited explicit role in the public debate (but not
necessarily later consumer adoption.

Table 6.1 Summary of final dimensions of Ex post room with assessment of selected technologies

Pair Priority Pole Statement Position of Al, OS, GE, ES!
When breeding new animals, we use advanced
breeding technologies without knowing their full
Positive potential which will have spillover effects and lead to
inventions and breakthroughs in other scientific
fields. Al Neutral, OS Somewhat negative
Unexpected 1 May not be - - (), GE Somewhat negative (!), ES
consequences negative When breeding new animals, we use advanced */1 *
breeding technologies without knowing their full Neutral
) potential, risking that some technologies may have
Negative L
consequences that we have not foreseen, delivering
unnatural animals, and provide overestimated and
false promises.
When breeding new animals, we respect the
Positive animals’ right to have a natural life and to express
2 Preferably at their natural behavior without pain or nuisance.

Animal rights positive aﬁd not i i _ Al negatlve, OS negative QE
the negative When breeding new animals, we do not prioritize negative, ES slightly negative
pole Negative the animals’ right to have a natural life and to

express their natural behavior without pain or
nuisance
3 When breeding new animals, we create products
Positive with a higher quality with lower use of chemical and
; ; antibiotics.

Quallt_y and low in P;:tei\rle;b;:tnm GE neutral all others positive

chemicals p ) When breeding new animals, we create products
the negative ) ) . ; )
pole Negative wnh g Igwer quality with more use of chemical and

antibiotics.

Environmental 4 Positive When breeding new animals, we gain positive Al negative, OS negative GE

protection impact on the climate and environment. negative, ES slightly negative
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Preferably at
positive and not
the negative
pole

When breeding new animals, we do not take
Negative account of a negative impact on the climate and
environment.

When breeding new animals, the development of
Positive animal species is open to all companies, small
farmers as well as developing countries.

5 Preferably at
positive and not
the negative
pole (although

Al, ES somewhat positive GE sightly

Open to all . When breeding new animals, a few companies and > 3
of essential to developed countries have control over the negative OS negative
§ome and Negative development of animal species, while developing
irrelevant to countries and small scale farmers are
others) outmanoeuvred by big industry.

" When breeding new animals, meat and dairy prices
6 Largely Positive 9 yp
. become lower for consumers.
Price indifferent All positive
. When breeding new animals, meat and dairy prices
Negative X
become higher for consumers.
- | expect to feel a general optimism about the use of
Positive . Lo
7 Largely advanced breeding technologies in the future.

Feeling indiff t GE neutral all others positive

Inditeren ) | expect to feel a general concern about the use of
Negative

advanced breeding technologies in the future.

1:Al artificial insemination, OS oestrus synchronisation GE Geneediting ES Epigenetics. An (!) indicates a potentially critical public response

6.1 Recommendations for Rumigen from citizen opinions

Extensive, broad and long term Risk assessment en Risk management/legislation is
essential before allowing any new breeding approach.
o The public has currently serious doubts on this so more effort is needed.
e Entrench animal rights and environmental protection improvements as important element in
any developed technology.
o The public has currently serious doubts on this so more effort is needed.
e Ensure good product quality and low use of chemical.
o The public is currently positive but ensure not to lose that positive image.
¢ Open innovation shows differentiation in the public, some groups in the public seem no to
care, other consider is essential. We suggest to put effort in getting this right to avoid
polarised debate later on.

o The public is positive about existing techniques, but doubts this will be ok for the
innovative techniques so effort is needed to ensure small companies and developing
countries get good access.

e Price is not considered important by the public.
o Price is almost certainly a consumer and market chain decisive factor — but is unlikely
to play up in the public debate. Before marketing price should be kept under control.
e Feelings are not consider important but contribute to opinion.
o Do not underestimate the unconscious effect of feelings in the debate even though
those influenced may not explicitly agree to that.
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A. Protocol EuropeSay Citizen involvement studies

i.  CONSENT FORM

Dear participant,
Thank you for taking part in this workshop.

To organize this consultation, we will collect information about your name, email, survey answers, and we will ask you to
upload a voluntary group photo.

We will collect this data to analyze the EU citizens feelings and opinions about new breeding approaches for ruminants,
as part of the research being done in the RUMIGEN research project.

Personal data (for example name and email) used to organize the consultation will be kept until all meetings have been
completed, then it will be deleted. Unless you specifically agree that we can keep your data to share the final report with
you or invite you to future workshops.

All data you provide will be stored on a secure server until the completion of the project. The analysis will be carried out
on an anonymized dataset, so that your answers will not be traceable to you as an individual. The anonymized data from
the consultation will be analyzed and published in a report which will be shared with the RUMIGEN research team and
published online.

If you would like to receive a final copy of the report when it is published, you can write your email at the end of the
consultation. This will be kept separate from your answers.

The information will be deleted when all administration has been finalised at the end of the project in 2026.

You are free to withdraw from this consultation at any time. Should you wish to do so, please contact Sif Juhl by email at:
sjj@tekno.dk. In that case, we will delete any data, that is identifiable to you. However, we cannot remove your data from
anonymized data sets.

You can also contact this e-mail address to withdraw your consent for us to send you the final report, or contact you in the
future, in case you have chosen to give this permission.

The consultation is organized by The Danish Board of Technology (Fonden Democracy X). If you have any questions
concerning the data processing, you can contact our Data Protection Officer at gdpr@tekno.dk.

You can read more about the RUMIGEN project here: https://rumigen.eu/

| have understood the terms and would like to participate in this citizen consultation.

| confirm that | am above 16 years old.

ii.  Getting started with the RUMIGEN citizen consultation — 5 min

RUMIGEN is an EU funded research project to develop new breeding approaches in animal farming. To develop the most
useful approaches, we need to understand what we should be aiming for. And that includes understanding the wishes and
concerns of the citizens of Europe. This is why we need you.

You don’t need to know anything about the topic in advance — you'll learn everything you need as we go.

The citizen consultation will be facilitated by this online platform. You will be presented with a mix of background
information, videos, questions for group discussions, questions for individual reflection, multiple choice survey question
and a small creative task.

All text and questions (including these instructions) except individual questions should be read aloud by the host or another
participant. This way we make sure you are all on the same page and have the same understanding of the workshop.
Please discuss the questions as instructed on each page and answer them individually using this page on your personal
device.
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The consultation is designed for 1 hour and 45 minutes, but you are in control. If you want to spend more or less time
discussing a question, than suggested, you can do that. Just make sure not to spend too much time, so you will be tired
before getting to the end. Choose one person to keep track of time. You can always go back and edit your previous
answers.

For now, we just want you to make sure, that you are ready:

Do you have everything you need to enjoy two hours with your friends or colleagues? Snacks, drinks, coffee?
Do all participants have a pen and a piece of paper?

Do all participants have a smartphone with internet connection?

When you can say yes to all these things, you are ready to go!
iii. Demographic data

Before starting the consultation, we’'ll ask all of you to prove some demographic data, which we will use in analyzing the
results.
You need to use your smartphone, tablet, laptop, or another device that can access the internet.

Please individually answer the following questions.

Age 16-29 Individual, multiple choice, pick
30-39 one
40-49
50-59
60-69

70+

Gender Female Individual, multiple choice, pick
one

Male
Other

Prefer not to say

Country of residence Bulgaria Individual, multiple choice, pick
Denmark one
France
Germany
Italy
Netherlands
Poland
Spain
Other

Geographical zone of | In alarge city Individual, multiple choice, pick
residence In the Suburbs one
In a small town

In the countryside (rural)

Other

D2.4 — room of acceptance ex post 55
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Highest attained level of | Primary or lower secondary education Individual, multiple choice, pick
education General upper secondary education one
Vocational education or training
Bachelor's degree or equivalent
Master's degree or equivalent
Doctoral degree or higher

| do not know / wish to answer

Other

We will not share your personal data with anyone, and once you have pressed submit at the end of the workshop, your
answers will be completely anonymized.

iv. A quick introduction to the topic — 5 min

In this citizen consultation, we want you to reflect on the animal production of ruminant animals in the EU. The word
‘ruminant’ is derived from the Latin word ruminare — to chew again. Ruminants are animals such as cows, goats and sheep
with four-part stomachs, which allow them to chew food more than once. They are important to our food chain, as they turn
inedible forage sources such as grass into high-quality protein sources, such as meat and milk.

The most important questions that we will explore today are:

In which direction do we want our agricultural system to move? And which decisions in terms of breeding technologies
need to be made in order to allow this development?

To frame this discussion, we will present you with three imaginary scenarios for the future of agriculture and food in the EU, which
we would like you to discuss and think about. But before we get to that, it is important to have some insights into the current state
of agriculture and how we expect it to change due to climate change and current policies.

v.  Background on the agricultural system

Since the three scenarios are placed in a future 20-30 years ahead, you will need to know a bit about what the future of animal
farming in EU looks like from a present-day perspective, and how science predicts that the agricultural industry will be affected by
climate change in the future.

Farms are becoming fewer and bigger. This development follows a long trend largely driven by the global competition. A bigger
liberation of markets and a more technologically advanced production calls for bigger investments on each farm.

Global warming will result in still more difficult farming conditions. Both in terms of crop yield (which becomes more insecure
due to extreme weather), animal welfare (which is under pressure, because of heat stress and extreme weather conditions),
and spread of diseases (which increase, both among animals on grass and in in barns, because diseases spread in hot,
wet, or humid climates).

Farming of cattle affects the climate and environment. Cattle burp and fart methane, which is a very potent climate gas. And
livestock require feed, which requires a lot of land and water that then cannot be used for food production, forests, or other
things.

There is a national, a regional and an international scale in climate politics. If the numbers of livestock on European soll
declines, the direct climate emissions in EU are reduced, because less methane will be emitted. However, if the citizens
in EU do not change their dairy and meat consumption and continue to eat imported red meat and cheese, emissions from
animal production will still happen in other parts of the world.

In EU today, we already use some high-tech breeding technologies, such as artificial insemination, embryo selection and
limited genetic technologies, although genetic editing of animals is not allowed in the EU today.

To get you started, we want you to answer three questions individually.
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dairy, eggs) be a part of the diet of European
citizens?

To what extent should animal protein (meat, | To a large extent
To some extent
To little extent

To no extent

Individual, multiple choice, pick
one

Do we have a responsibility in Europe to | Yes
produce animal protein for the rest of the

world? No

| don’t know

Individual, multiple choice, pick
one

Are we currently doing enough for the | Yes
wellbeing and health of farmed animals in the

EU? No

| don’t know

Individual, multiple choice, pick
one

And now you're ready for the scenarios — go to the next page!

vi. Three future scenarios

We will now present three scenarios.

The videos represent three imaginary scenarios for the future of agriculture in the EU. You will have a little bit of time to
discuss between each video, and then there will be more in-depth work once you have watched all three.

These scenarios in the videos are not exact, scientific projections of the future. Neither are they mutually exclusive. This means that

a tendency in one scenario could also happen in another scenario. They are made to give you an idea of how the future could look

like in three parallel futures. And to make you reflect on which direction you would like the agricultural system to move in.

But keep in mind, that these are just three out of an infinite number of possible future scenarios. In all three scenarios, we accept

the premise, that the European consumer demand for animal protein (meat and dairy) is sustained to some extent.

Scenario 1: The high-tech scenario
[VIDEO 1]

Time for reflection

Reflect individually for 30 seconds. Note down your | No data Individual
reflections in key words on a piece of paper.
Now you have five minutes to reflect together. Use a | No data Group
stopwatch to make sure you only use five minutes. Take
turns explaining your key words. The others can
comment.

Scenario 2: The precautionary scenario

[VIDEO 2]

Time for reflection
Reflect individually for 30 seconds. Note down your | No data Individual
reflections in key words on a piece of paper.
Now you have five minutes to reflect together. Use a | No data Group

stopwatch to make sure you only use five minutes. Take
turns explaining your key words. The others can
comment.
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Scenario 3: The pastoral scenario

[VIDEO 3]

Time for reflection

Reflect individually for 30 seconds. Note down your reflections in key words on | No data Individual
a piece of paper.

Now you have five minutes to reflect together. Use a stopwatch to make sure | No data Group
you only use five minutes. Take turns explaining your key words. The others can

comment.

Reflect individually for 30 seconds. Note down your reflections in key words on | No data Individual

a piece of paper.

Now you have five minutes to reflect together. Use a stopwatch to make sure | No data Group
you only use five minutes. Take turns explaining your key words. The others can
comment.

Sketch your own favorite future scenario

You have now visited three different future scenarios on the development of livestock farming in the European agricultural
sector. The scenarios have been created to make you reflect on how a future could look like. Which values are prioritized?
Which breeding technologies are accepted? And what is the political mood in these scenarios?

Now we invite you to sketch your favorite future scenario.

Spend 3 minutes sketching your favorite future scenario. Draw and write | No data Individual
on a piece of paper. What would you like the livestock farming in the
European agricultural sector to look like in the future? (Think 20-30 years
ahead). You can mix elements from the three scenarios and add other
elements.

You will now try to create a favorite future scenario together in your group.

Spend 5 minutes sharing with each other what your favorite future | No data Group
scenarios look like — and why. Take turns.

Create a favorite future scenario together. Draw three big circles on a | No data Group
blank paper. Fill in a) the things you agree that you want to have in your
shared future scenario, b) the things you agree that you don’t want, and
c) the things you can’t agree on. See how far you can get in 10 minutes.

And now we would like to see what your favorite scenarios look like!

Pick one person to take a picture of all your favorite scenarios next to | [Upload button] Group
each other and upload it here:

Pick one person to take a picture of your shared favorite scenario and | [Upload button] Group
upload it here:

Reflections on ethics and politics in the European animal farming
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We would like you to reflect individually on some questions, that relate to the future of animal farming in the EU,
and the videos that you have just seen.

Thinking about animal welfare, which of Individual, multiple
these statements align most with your . choice, pick one.
views? gh most y “I am concerned about new technologies that P
' increase efficiency, because they might contribute

to poorer animal welfare.”

‘I am excited about the possibility of new

technologies to improve animal welfare in existing

production systems.”

“I hope that new technologies mean that we can

change the current production system to improve

animal welfare”

None of the above.
Do you believe that animal production is | Yes Individual, multiple
important for the sustainability of farming choice, pick one.
. No
in the EU?

| don’t know

Thinking of animal farming’s effect on Individual, multiple
the climate and the environment, choice, pick one.

The main priority should be to protect biodiversity and
the environment. We should therefore aim to reject
technologies, that reduce biodiversity on a long-term
scale. For example, technologies which decrease
diversity between cattle breeds. Even if this means
less economic gain for the farmers, or higher prices
for the consumers.

which of these statements align most
with your views?

The main priority should be to lower the impact of
farming on the climate. We should therefore aim to
allow technologies that lower the emission of climate
gasses from animal production and use legislation
and tax to ensure that the total emissions level is
reduced. Even if it means using advanced genetic
breeding technologies.

The main priority should be efficiency and scale of
production. We should therefore aim to allow
technologies, that makes it possible to produce more
cattle with fewer resources — both in terms of money,
time, and work hours. Even if this type of production
reduces  biodiversity in  the long run.
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The main priority should be animal welfare. We
should therefore reject any technology that causes
pain or nuisance to animals, and only approve
agricultural practices, that allows animals to express
their natural behavior. Even if this means rejecting
technologies, that could have had climate or
environmental benefits.

None of the above.

When thinking about who will benefit from advanced breeding technologies now and in the future, which of these
statements align most with your views?

Pick one statement.

It is important to me, that the biggest partners, who invests
the most in the technologies, also takes the profit.

It is important to me, that all chain partners (tech companies,
large and small farms, processing industries, retailers,
consumers) share the benefit from the technologies.

None of the above.

Individual — multiple
choice, pick one

Pick one statement.

It is important to me, that these technologies are developed
and taken into use with the benefit of the broader society in
mind. Making sure, that technologies are developed with the
purpose of making better societies in general.

Itis important to me, that we create the necessary incentives
for the tech companies for them to put money and resources
into the development of these technologies. Making sure,
that we make research and innovation profitable, to keep
private innovation going.

None of the above.

Individual — multiple
choice, pick one

vii.  Animal breeding technologies — what should we allow and on which conditions?

In this session, we will introduce you to the animal breeding technologies, which are most relevant in the future of livestock
farming in the agricultural sector in Europe. These are breeding technologies, that we want you to know about, so you can
decide how you intuitively feel about them, and how you feel about them being used in a particular future scenario.

But first we’d like you to think about the use of animal breeding in the future. What worries you, and what are you
optimistic about? Pick up to 5 in each section.

if...

| would be worried about the future

prices become higher for consumers.

have a lower quality.

...use of advanced technology means that meat and dairy | Individual -

...use of advanced technology means that products will

multiple  choice
(max 5)
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...we breed animals that are unnatural.

...we disrespect the animals’ right to have a natural life and
to express their natural behavior.

...a few companies have control over the development of
animal species.

...agricultural practice increases the negative impacts on
climate and environment.

...the application of a technology cause pain or nuisance to
the animals.

...investments in technology create or increase barriers between
developed and developing countries.

..investments in advanced technology mean that small scale
farmers are outmaneuvered by big industry.

...we use technology as an excuse to continue practices that are
harmful to animals, environment and/or climate.

...we use advanced breeding technologies without knowing
their full potential, risking that some technologies may have
consequences that we have not foreseen.

...the promises that are made regarding how these
technologies will benefit society, are overestimated, or turn
out to be false or broken.

My worries cannot be narrowed down, but | have a general
fear of the use of advanced breeding technologies in the
future.

None of the above

I would be optimistic about the future
if...

...technology can allow us to produce meat and dairy with
a smaller impact on the climate and environment.

...technology can lead to lower prices for consumers.
... technology can lead to products with a higher quality.
...technology can improve health and welfare for the animals.

..technology allows us to produce meat and dairy more
efficiently in terms of money, time, and resources.

...technology increase competitiveness of developing countries.
...technology can increase profit in the agricultural industry.

..research and investments in advanced breeding technology
will have spillover effects and lead to inventions and
breakthroughs in other scientific fields, for example in human
fertility research or disease control.

...technology can ensure that the European consumer demands
for meat and dairy are met.

...new breeding technologies could reduce the use of chemicals
and antibiotics in farming.

None of the above

Individual -
multiple choice
(max 5)

D2.4 — room of acceptance ex post

61




Take turns sharing your opinions with each other in your group. You | No data Group
have 10 minutes.

And now for the breeding technologies. The eight breeding technologies, that we introduce in this session, are all existing
technologies, but vary in stages of development and application. Some are simple technologies which have been used for
many years already, and others are more advanced technologies, which have not yet implemented on a commercial level.

Artificial insemination

Artificial insemination was developed in Europe in the 1950s and has been in use all over the world ever since. Is a widely
used reproductive technique in animal breeding and is also used in humans as a solution to infertility. The technology
works more or less the same way for animals as for humans. It allows for humans to decide which genetic traits in our
livestock are desired and should be passed on to the calves, allowing us to breed animals which produce more milk, have
a higher meat quality, live longer and are less prone to diseases. Currently it is being studied how we may breed animals
with less environmental impacts, in terms of feed efficiency and methane emissions.

What is your intuitive feeling towards | Mainly positive Individual, multiple choice, pick one

i ?
this technology~ Mainly negative

Undecided

Sexed semen

The sexed semen technology was developed in 2006 and is now one of the most used breeding technologies on a global
scale. With sexed semen, it is possible to sort sperm cells based on their sex. The bull “mates” with a dummy cow and the
sperm cells in the dummy are marked with a fluorescent dye, which makes it possible to distinguish between male and
female DNA. This allows the farmer to control how many male and how many female cattle or sheep are being born, which
is useful, as female cattle is preferred for dairy production and male cattle are preferred for meat production.

What is your intuitive feeling towards | Mainly positive Individual, Individual, multiple choice,

: ” .
this technology? Mainly negative pick one

Undecided

Oestrus Synchronization

The goal of oestrus synchronization is to induce a large proportion of the females within a herd to be in heat simultaneously
or within a defined time frame. It is a hormonal treatment of the cow to provoke her heat cycle. It is a very effective way to
increase the number of animals bred at a particular breeding season. This makes it possible to shorten the calving season,
which makes for a more efficient and economic production and management of the cattle overall.

What is your intuitive feeling towards | Mainly positive Individual, Individual, multiple choice,

. - .
this technology? Mainly negative pick one

Undecided
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Embryo production

Embryo production provide a means of collecting and preserving genetic material from a wide range of animals, enabling
the reproduction of favored genetic traits and acceleration of the genetic progress of herds. The technology also contributes
to the conservation of rare and valuable breeds. Some embryo production technologies involve the fertilization of eggs
inside the cow, while others cover the removal of eggs from the cow, to fertilize and mature it in a laboratory. Some of the
technologies are painful for the cow, while others are not. The prevalence of these technologies varies a lot across Europe
and for example the Americas.

What is your intuitive feeling towards | Mainly positive Individual, Individual, multiple choice,

. > .
this technology? Mainly negative pick one

Undecided

Genome editing

Genome editing offers an effective and relatively cheap way to edit genes. This technology is primarily based on CRISPR
which works like a pair of scissors, cutting an exact sequence of DNA in the genome of an animal. Genome editing offers
a wide range of possibilities for the development of animals, including making animals resistant to diseases, limiting their
infertility, and adapting them to specific climate and environment conditions.

Despite the great potential of genome editing, this technology has many ethical implications, and many risks related to the
technology have still not been assessed. For example, in terms of ownership and company rights. Some edits using this
technology are also very complex and can cause unknown and unwanted changes in the animal.

For now, legislation is not uniform throughout the world. US, Canada, Brazil, Australia, and China allow the sale of gene
edited products for human consumption, while the EU does not.

What is your intuitive feeling towards | Mainly positive Individual, Individual, multiple choice,

. ” .
this technology? Mainly negative pick one

Undecided

Induced pluripotent stem cells

An even more groundbreaking breeding technology is the use of induced pluripotent stem cells for breeding of cattle. In
the future, this technology will make it possible perform a complete breeding in a laboratory, without any use of an animal.
It works by reprogramming body cells in a laboratory to form other cell types, including sex cells (egg cells and sperm
cells).

While this technology is still in its early stages, it offers numerous possibilities for cattle breeding. It allows us to understand
the genetics of animals much better. The technology also effectively allows us to clone animals so it can significantly
shorten the interval between cattle generations and increase the precision in genomic selection.

D2.4 — room of acceptance ex post 63



Rumigen

What is your intuitive feeling towards | Mainly positive Individual, Individual, multiple choice,

: ” .
this technology? Mainly negative pick one

Undecided

Genomic selection

With genomic selection, it is possible to predict an individual's genetic potential early in life. Genomic selection allows the
selection of superior breeding candidates even as early as the embryo stage. This means that an embryo can be selected
for future breeding or be discarded before it is even born.

This technology offers a more precise and efficient means of improving traits such as milk production, meat quality and
disease resistance, than has been possible before. However, genomic selection requires large reference populations,
which is hard to reach with local breeds, because they are not as numerous as more common breeds, meaning that
genomic selection endanger the preservation of local breeds.

What is your intuitive feeling towards | Mainly positive Individual, Individual, multiple choice,

. - .
this technology~ Mainly negative pick one

Undecided

Epigenetics

The underlying theory behind epigenetics, or epigenomics, as it is also called, is that external factors such as diet,
environment, medicine, and even social experiences can cause changes in how our genes are expressed. Studies show
that such changes in the genes may even be passed on to the next generations. In essence, epigenetics allows us to
control how genes in a human or an animal express themselves, without editing its genome.

By understanding the relation between epigenetics and genetics, we can change external factors to cause specific changes
in the animal or its offspring. For example, by giving the animal feed supplements while pregnant, we can get better
breeding outcomes like more robust or fertile animals.

Animal epigenetics is still not a very well understood field of science, but the more we know, the better we can use it to
improve breeding outcomes.

What is your intuitive feeling towards | Mainly positive Individual, Individual, multiple choice,

: ” .
this technology? Mainly negative pick one

Undecided

7

You have now learned a bit about the different breeding technologies that exist. We will now present you with some
guestions related to animal breeding in the future.

First one to discuss in your group.
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Share with each other how you have evaluated the technologies.
Were there some technologies, you had a hard time evaluating?
Why? Please use no more than ten minutes.

No data

Group

viii.

And now some questions to answer individually.

Thinking of use of technology in animal production, which of these statements do you agree with?

which of these statements align
with your views?

with the use of genome editing technology (CRISPR).

We should demand that producers keep track of which of their
products are created through new or controversial technologies,
so that regulators can trace their origin.

We should demand that governmental institutions take
responsibility that breeding technologies are safe and
transparent. For example, by demanding food producers to
conduct extensive risk assessments, and demanding that
trusted governmental agencies approve that the technology and
its application is safe, before it is allowed to be used in food
production.

None of the above.

Choose all that apply: | ... the profit from investing in new technologies benefits the | Individual -
Thinking about profit, | farmers and not the big tech companies. multiple choice (no
ownership, and accessibilit . . . maximum
. . P . y . we support the innovation of technology by allowing tech )
in relation to new breeding . . o ' .
. Lo companies to receive the majority of the profit from developing
technologies, it is important . . .
and offering new breeding technologies.
to me that...
... technologies are affordable for all farmers. Even if this means
that we must reject some technologies that are very expensive.
... technological knowledge is open and free. Even if this means
that there is less economic incentive for private tech companies
to conduct research and innovation.
None of the above.
Choose all that apply: In terms | We should demand a clear consumer labelling of food produced | Individual -
of transparency in the product | with new or controversial technologies to allow consumer | multiple choice (no
chain for animal products, | freedom of choice. For example, by labelling of food produced | maximum)

competent?

Do you believe that the current regulation and government
oversight of animal farming in your country is sufficient and

Yes
No

| don’t know

Individual — multiple
choice, pick one
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Thinking about your ethical values concerning breeding technologies and genetic

statements align most with your views?

editing, which of these

There is an ethical difference between editing the genome of | Yes Individual — multiple
a cow and on the other hand inserting DNA from another NoO choice, pick one
animal into the genome of a cow.

| don’t know
We should be careful to not alter the natural appearance of | Yes Individual — multiple
animals, for example by breeding away the horns of cows. NoO choice, pick one

| don’t know
Would you allow the use of gene editing technologies on | Yes Individual — multiple
insects, reptiles, and fish before allowing it to be used on No choice, pick one
mammals, such as cattle, sheep, and dogs?

| don’t know

Should we be more or less accepting
of genetic editing of an animal if the
same results (for example cows that
produce more milk or do not have
horns) could have been achieved with
natural breeding.

We should be more accepting of
genetic editing if the results could
have been achieved naturally.

We should be less accepting of
genetic editing if the results could
have been achieved naturally.

| don’t know

Individual — multiple choice, pick one

Choose all that apply: When
approving new technologies,
legislators should prioritize

technologies that are...

.. the only way to reach the intended breeding outcome.
... the best way to reach the intended breeding outcome.

None of the above.

Individual, multiple
choice, no
maximum

ix. Joint wrap-up — 10 min

That's it. We have now reached the end of the RUMIGEN citizen consultation. We hope that you have enjoyed it!

Spend 5 minutes sharing with each other, one thing that you have | No data Group
learned through this citizen consultation, and one thing that have

made you think.

Was there something else we should have asked you or that you | [Free text] Individual
didn’t get to say?
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Hopefully you have learned something new and have strengthened your reflection muscle.

A big thanks to you all for sharing your opinions!

Please take a group photo and upload it here. You can take a | [Upload button] Group
photo of only your hands if you don’t want to show your face. You
can upload several photos if you like.

You are one group out of 800 people in 8 countries who have participated in this consultation. Once everybody has finished
the citizen consultation, we will analyze the data and hand it over to the researchers in charge of developing new breeding
technologies in the RUMIGEN project.

If you would like to get the results of the consultation, once they | [Check-box] Individual
have been analyzed and processed, check this box. We will not
send you anything else — just the results

If you enjoyed this consultation and would like to receive an | [Check-box] Individual
invitation to take part in something similar in the future — perhaps
on another topic — please check this box, and we will save your
contact information for this (and only this).

If you ticked one of the boxes above, write your e-mail here:

And now we will leave you to relax and enjoy the rest of your day!
Best wishes from the Danish Board of Technology on behalf of the RUMIGEN project.

If you still have energy and would like to continue the discussion in your group, go to the next page to see a few suggestions
for your further discussion.

X.  Optional questions for further discussion

Here are some questions that you can discuss in your own pace and in your own way, if you haven’t had enough:

Would you feel different about eating a steak if you knew that the cow was conceived in a laboratory? Why?

How should we balance climate and environmental impacts with the demand for animal products?

Should farmed animals be seen and cared for as individuals or do we need to attend to the animals as means to an end?
Do we need control of the development and use of new technologies such as epigenetics in animal production?

Should red meat be affordable for everybody if it comes at the expense of the animal’s well-being?

What do we want our agricultural landscapes and life in the countryside to look like in the future?

Do consumers have a right to know how the meat they buy is produced?

Xi. Metadata for online data files

See D2.3
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xii.  Engagesuite data

See D2.3
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B. Survey protocol

English version — Dutch Danish German Spanish Italian French Polish translation and data will be archived at end of project

Consent Form

Dear participant Thank you for taking part in this survey. You may see this survey in your local
language or in English. The software platform chooses the language of your browser. You can also
set language yourself from the pull down menu in the top right corner of this screen. Although
translations were screened for translation issues some odd phrasings may have slipped through -
we apologise for the inconvenience if you encounter these. In this survey we collect data to analyze
the EU citizens feelings and opinions about new breeding approaches for ruminants, as part of the
research being done in the RUMIGEN research project. No personal data (for example name and
email) will be collected in this survey. The anonymous data will contain no information that makes it
traceable to you as an individual. The data from the survey will be analyzed and published in a report
which will be shared with the RUMIGEN research team and published online. You are free to
withdraw from this survey at any time. This survey is part of a larger EU funded project named
RUMIGEN on the breeding of ruminants in agriculture. For more information see https://rumigen.eu/
This survey is conducted in 8 European countries and is organized by Wageningen University in the
Netherlands. If you have any question you can contact the principal investigator for this survey dr.
Arnout Fischer of Wageningen University on the e-mail address arnout.fischer@wur.nl. If you have
other concerns you can contact the ethics committee of Wageningen University through the e-mail
address REC@wur.nl. | have understood the terms and agree to participate in this survey.

Yes

No - you will not be able to participate in this survey

If NO: As you do not wish to participate in this study, please close this survey and return your
submission on Prolific by selecting the 'Stop without completing' button.

Introduction

RUMIGEN is an EU funded research project to develop new breeding approaches in animal farming.
In this project we work with production animals, animals that are held for the commercial value of
their meat, milk, wool or other products. More specifically we work on ruminants, grass eating
herbivores such as cows, goat and sheep. Working towards new breeding approaches includes
understanding the wishes and concerns of the citizens of Europe. As part of this we collect responses
from participants in Europe. You do not need to know anything about the topic in advance — as we
are interested in your opinion on how we can breed animal in the EU. We are presenting you with
a number of statements and ask you to provide the answer that best fits your opinion. There are no
correct or wrong answers, we are interested in your personal opinion. The survey will take
approximately 5 to 10 minutes to complete

[next page]

We will now ask you to respond to 16 statements. In these statements we ask you to respond to
what you expect, like or dislike when breeding new traits into animals results in a specific outcome.
The outcomes can happen but need not necessarily happen in all cases. When responding to the

statements consider how you would respond if these outcomes happens in the future. Please
carefully read each statement and indicate your position towards such a future breeding program.

When breeding new animals, we do not prioritize the animals’ right to have a natural life and to
express their natural behavior without pain or nuisance.

| like it if it is this way
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| expect it to turn out this way and | am ok with that
| am neutral in my expectations
| do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way

When breeding new animals, we do not take account of a negative impact on the climate and
environment.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

I do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way

When breeding new animals, we respect the animals’ right to have a natural life and to express their
natural behavior without pain or nuisance.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

I do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way
When breeding new animals, we gain positive impact on the climate and environment.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

I do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way
When breeding new animals, we use advanced breeding technologies without knowing their full
potential, risking that some technologies may have consequences that we have not foreseen,
delivering unnatural animals, and provide overestimated and false promises.
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I like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

| do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way

When breeding new animals, we use advanced breeding technologies without knowing their full
potential which will have spillover effects and lead to inventions and breakthroughs in other scientific
fields.

I like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

| do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way

When breeding new animals, we create products with a lower quality with more use of chemical and
antibiotics.

I like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

| do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way

When breeding new animals, we produce create with a higher quality with lower use of chemical and
antibiotics.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

I do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way
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When breeding new animals, a few companies and developed countries have control over the
development of animal species, while developing countries and small scale farmers are
outmaneuvered by big industry.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

| do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way

When breeding new animals, the development of animal species is open to all companies, small
farmers as well as developing countries.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

I do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way
When breeding new animals, meat and dairy prices become higher for consumers.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

| do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way
When breeding new animals, meat and dairy prices become lower for consumers.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

I do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way
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| expect to feel a general concern about the use of advanced breeding technologies in the future.
I like it if it is this way
| expect it to turn out this way and | am ok with that
| am neutral in my expectations
| do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way
| expect to feel a general optimism about the use of advanced breeding technologies in the future.

| like it if it is this way

| expect it to turn out this way and | am ok with that

| am neutral in my expectations

I do not expect this to happen but | can live with it happening even though | do not like it

| dislike it if it happens this way

Artificial insemination (2 of 4 randomly shown)

We will now ask you to rate how positive or negative you consider a potential breeding technique on
the properties of breeding new animals we asked you before. The breeding technique we ask you
guestions about is Artificial insemination

Artificial insemination was developed in Europe in the 1950s. Artificial insemination of animals is the
same as the medical intervention used in humans as a solution to infertility. The technology works
more or less the same way for animals as for humans. It allows for breeder to decide which genetic
traits in our livestock are desired and should be passed on to the calves, allowing us to breed animals
which produce more milk, have a higher meat quality, live longer and are less prone to diseases.
Currently it is being studied how we may breed animals with less environmental impacts, in terms of
feed efficiency and methane emissions.

What impact do you consider Artificial insemination of animals to have on animals’ right to have on
the natural life of animals and their possibility to express their natural behavior

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive

A slightly positive impact
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A positive impact

A very positive impact

What impact do you consider Artificial insemination of animals to have on on the climate and
environment

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Artificial insemination of animals to have on European consumer
supply for meat and dairy and company production of meat and dairy

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Artificial insemination of animals to have on the quality of products and
the use of chemicals and antibiotics

A very negative impact
A negative impact
A slightly negative impact

Neither negative nor positive
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A slightly positive impact
A positive impact

A very positive impact

What impact do you consider Artificial insemination of animals to have onthe production
opportunities of companies and countries. By using gene editing technology to breed animals

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Artificial insemination of animals to have on on meat and dairy prices
for consumers

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact
What impact do you consider Artificial insemination of animals to have on on your feelings.

A very negative impact
A negative impact

A slightly negative impact
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Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

When you are considering Artificial insemination what is your overall opinion. In my view breeding
animals using Artificial insemination is...

1 2 3 4 5 6 7
Bad Good
Worthless Valuable
Unpleasant Nice

Had you heard about Artificial insemination in animal breeding before?
Never before
| heard about it but do not know any details
| have heard about it many times

| am very familiar with it

If you estimate how common Artificial insemination in animal breeding in Europe is today what would
be your estimate?

It is commonly used in almost all animal breeding in Europe
It is sometimes used in animal breeding programs in Europe
It is used in some small scale test programs in Europe with the idea to scale up later

Itis only used in experimental settings to see whether the technique works with real
animals

It is not used on actual animals with at most lab tests are being done now

Oestrus Synchronization (2 of 4 randomly shown)

We will now ask you to rate how positive or negative you consider a potential breeding technique on
the properties of breeding new animals we asked you before. The breeding technique we ask you
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questions about is Oestrus Synchronization . The goal of oestrus synchronization is to induce a
large proportion of the females within a herd to be in heat simultaneously or within a defined time
frame. It is a hormonal treatment of the cow to provoke her heat cycle. It is a very effective way to
increase the number of animals bred at a particular breeding season. This makes it possible to
shorten the calving season, which makes for a more efficient and economic production and
management of the cattle overall.

What impact do you consider Oestrus Synchronization of animals to have on animals’ right to have
on the natural life of animals and their possibility to express their natural behavior

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact
What impact do you consider Oestrus Synchronization of animals to have on on the climate and
environment

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Oestrus Synchronization of animals to have on European consumer
supply for meat and dairy and company production of meat and dairy

A very negative impact
A negative impact
A slightly negative impact

Neither negative nor positive
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A slightly positive impact
A positive impact

A very positive impact

What impact do you consider Oestrus Synchronization of animals to have on the quality of products
and the use of chemicals and antibiotics

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Oestrus Synchronization of animals to have on the production
opportunities of companies and countries. By using gene editing technology to breed animals

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Oestrus Synchronization of animals to have on on meat and dairy
prices for consumers

A very negative impact
A negative impact

A slightly negative impact
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Neither negative nor positive
A slightly positive impact
A positive impact

A very positive impact
What impact do you consider Oestrus Synchronization of animals to have on on your feelings.

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positve
A slightly positive impact

A positive impact
A very positive impact

When you are considering Oestrus Synchronization what is your overall opinion. In my view
breeding animals using Oestrus Synchronization is...

1 2 3 4 5 6 7
Bad Good
Worthless Valuable
Unpleasant Nice

Had you heard about Oestrus Synchronization in animal breeding before?
Never before
| heard about it but do not know any details
| have heard about it many times

I am very familiar with it

If you estimate how common Oestrus Synchronization in animal breeding in Europe is today what
would be your estimate?

D2.4 — room of acceptance ex post 79



It is commonly used in almost all animal breeding in Europe
It is sometimes used in animal breeding programs in Europe
It is used in some small scale test programs in Europe with the idea to scale up later

It is only used in experimental settings to see whether the technique works with real
animals

It is not used on actual animals with at most lab tests are being done now

Epigenetics (2 of 4 randomly shown)

We will now ask you to rate how positive or negative you consider a potential breeding technique on
the properties of breeding new animals we asked you before. The breeding technique we ask you
questions about is Epigenetics . The underlying theory behind epigenetics, or epigenomics, as it is
also called, is that external factors such as diet, environment, medicine, and even social experiences
can cause changes in how our genes are expressed. Studies show that such changes in the genes
may even be passed on to the next generations. In essence, epigenetics allows us to control how
genes in a human or an animal express themselves, without editing its genome. By understanding
the relation between epigenetics and genetics, we can change external factors to cause specific
changes in the animal or its offspring. For example, by giving the animal feed supplements while
pregnant, we can get better breeding outcomes like more robust or fertile animals. Animal
epigenetics is still not a very well understood field of science, but the more we know, the better we
can use it to improve breeding outcomes.

What impact do you consider Epigenetics of animals to have on animals’ right to have on the natural
life of animals and their possibility to express their natural behavior

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact
What impact do you consider Epigenetics of animals to have on on the climate and environment

A very negative impact

A negative impact
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A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Epigenetics of animals to have on European consumer supply for
meat and dairy and company production of meat and dairy

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Epigenetics of animals to have on the quality of products and the use
of chemicals and antibiotics

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Epigenetics of animals to have on the production opportunities of
companies and countries. By using gene editing technology to breed animals

A very negative impact
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A negative impact

A slightly negative impact
Neither negative nor positve
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Epigenetics of animals to have on on meat and dairy prices for
consumers

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact
What impact do you consider Epigenetics of animals to have on on your feelings.

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact
A very positive impact

When you are considering Epigenetics what is your overall opinion. In my view breeding animals
using Epigenetics is...
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Bad Good
Worthless Valuable
Unpleasant Nice

Had you heard about Epigenetics in animal breeding before?
Never before
| heard about it but do not know any details
| have heard about it many times

| am very familiar with it

If you estimate how common Epigenetics in animal breeding in Europe is today what would be your
estimate?

It is commonly used in almost all animal breeding in Europe
It is sometimes used in animal breeding programs in Europe
It is used in some small scale test programs in Europe with the idea to scale up later

Itis only used in experimental settings to see whether the technique works with real
animals

It is not used on actual animals with at most lab tests are being done now

Genome Editing (2 of 4 randomly shown)

IntroGE We will now ask you to rate how positive or negative you consider a potential breeding
technique on the properties of breeding new animals we asked you before. The breeding technique
we ask you questions about is Genome editing Genome editing offers an effective and relatively
cheap way to edit genes. This technology is primarily based on CRISPR-Cas9 which works like a
pair of scissors, cutting an exact sequence of DNA in the genome of an animal. Genome editing
offers a wide range of possibilities for the development of animals, including making animals resistant
to diseases, limiting their infertility, and adapting them to specific climate and environment conditions.
Despite the great potential of genome editing, this technology has many ethical implications, and
many risks related to the technology have still not been assessed. For example, in terms of
ownership and company rights. Some edits using this technology are also very complex and can
cause unknown and unwanted changes in the animal. For now, legislation is not uniform throughout
the world. US, Canada, Brazil, Australia, and China allow the sale of gene edited products for human
consumption, while the EU does not.
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What impact do you consider Genome editing of animals to have on animals’ right to have on the
natural life of animals and their possibility to express their natural behavior

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact
What impact do you consider Genome editing of animals to have on on the climate and environment

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Genome editing of animals to have on European consumer supply for
meat and dairy and company production of meat and dairy

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact
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What impact do you consider Genome editing of animals to have on the quality of products and the
use of chemicals and antibiotics

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Genome editing of animals to have on the production opportunities of
companies and countries. By using gene editing technology to breed animals

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

What impact do you consider Genome editing of animals to have on on meat and dairy prices for
consumers

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive

A slightly positive impact
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A positive impact

A very positive impact

What impact do you consider Genome editing of animals to have on on your feelings.

A very negative impact

A negative impact

A slightly negative impact
Neither negative nor positive
A slightly positive impact

A positive impact

A very positive impact

When you are considering Genome editing what is your overall opinion.

animals using Genome editing is...
1 2 3 4 5 6

Bad

Worthless

Unpleasant

Had you heard about Genome editing in animal breeding before?
Never before
| heard about it but do not know any details
| have heard about it many times

| am very familiar with it

In my view breeding

Good

Valuable

Nice

If you estimate how common Genome editing in animal breeding in Europe is today what would be

your estimate?

It is commonly used in almost all animal breeding in Europe
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It is sometimes used in animal breeding programs in Europe
It is used in some small scale test programs in Europe with the idea to scale up later

It is only used in experimental settings to see whether the technique works with real
animals

It is not used on actual animals with at most lab tests are being done now

[next page]
Gender What is your gender

Male

Female

Non-binary / third gender
Prefer not to say

Age What is your age (type in)

Country What country do you currently live in
Denmark
France
Germany
Italy
Netherlands
Poland
Spain
United Kingdom

Other
Which of the below best describes you dietary lifestyle

Vegan - | do not consume animal products at all.

Vegetarian - | do not eat meat, but | do consume dairy and eggs.
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Pescatarian - | do not eat meat, but | do consumer fish and other seafood.

Flexitarian - | deliberately refrain from eating meat at least two days per week.

Omnivore - | regularly eat meat.
To what extent do production animals have a role in your dalily life.

Not at all, | never encounter them

| sometimes encounter them for example when sightseeing or at the petting zoo

| work from time to time with production animals

Working with production animals form a large part of my daily activities.

what extent do you agree with the following statement on new techniques in farming and animal
breeding in general. Such techniques may include the use of drone surveillance, robotic farm
management, novel pesticide use as well as different new breeding techniques for animals and
plants. In this question we thus ask your position towards all possible techniques not only those that
were part of this survey.

The benefits
of new food
technologies
are often
grossly
overstated.

New  food
technologies
decrease
the natural
quality of
food.

New foods
are not
healthier
than
traditional
foods.

New  food
technologies
are
something |
am
uncertain
about.

End of survey

Neither
S_trongly Disagree S.omewhat agree nor Somewhat Agree Strongly
disagree disagree disagree agree agree
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Thank you very much for participating in this survey. Please complete your participation by clicking
the next button which will enter your outcome to your XXXX account.
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