


From:_ Sent: 19.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020; Invitation + agenda; List of
participants; News; Pending confirmations by 17 Jan pls

Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the Invitation with the draft agenda, the List of Participants and News
(relevant publications) since our September meeting for our 2" Informal science - policy meeting in Brussels as
Friday, 24.1.2020.
The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .
Those of you not confirmed yet (not in bold in the participant list), pls confirm to- best by 17 January.
FYl, we attach as well

- 19 11 14 Council decision_ECJ — NBTstudy (news item 1)

- 19 11 15 Contribution666b7610-ddca-4262-b4be-dc125b7ec2cf.pdf (news item 5)
Wishing you a Merry Xmas and all the best for 2020
Looking forward to a most interesting discussion

From:_ Sent: 09.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm); List of
participants; Pending confirmations ASAP pls

Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the updated List of Participants for our 2" Informal science - policy
meeting in Brussels as Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .

Those of you not confirmed yet (not in bold), pls confirm to me ASAP, latest by 17 January.

We will send you the draft agenda and relevant publications since our last discussion next week.

Looking forward to a most interesting discussion

From: [ sent: 22.10.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm) - block;
Pending confirmations by 25 Nov pls

Dear colleagues from national ministries,

Thank you for your replies. We are happy to confirm the date for our 2" Informal science - policy meeting in
Brussels as Friday, 24.1.2020 - pls block this in your agenda.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Tréne 98; 1050 Brussels; Belgium; www.kowi.de .

Pls find attached the list of participants. Those of you not confirmed yet (not in bold), pls confirm to me before 25
November. Upon your recommendation we already added two ministry colleagues to the list — pls feel free to
suggest more colleagues from your country / other countries’ ministries we should invite.

Most of you confirmed as well to be included in a mailing list to receive quarterly (if appropriate monthly) updates
regarding genome editing legislation and efforts to improve the legislation from among the participants. Again — if
you did not confirm yet, you may do so at any time.

We will send you more information before the Xmas break.

Looking forward to a most interesting discussion

From: [ sent: 30.9.2019 To: Participants
Subject: EPSO: Genome editing - Informal science - policy meeting in Brussels, 19.9.2019 — Report - reply pls by 11
Oct 2019



Dear colleagues from national ministries,

Thank you for a very open and constructive meeting!
Please find attached
- The Report — you may use publicly
- The Presentations — you may use internally to discuss with your colleagues
- The Handout including the updated participant list — Chatham House Rule — only for participants.

Actions:

0 All participants (this always includes those that apologised to due to overlapping activities) kindly provide to us
best by 11 October 2019 their availability to meet in Brussels in the European quarter (if possible at KoWi) on
suggested dates in January — pls delete what not applicable and send back to

Mo 20.1.2020: yes, possible, not

Tu 21.1.2020: yes, possible, not

Th 23.1.2020: yes, possible, not

Fr 24.1.2020: yes, possible, not

Th 30.1.2020: yes, possible, not

Fr 31.1.2020: yes, possible, not.

0 All participants kindly reply to us best by 11 October if they agree to be on a mailing list to receive quarterly (if
appropriate monthly) updates regarding genome editing legislation and efforts to improve the legislation from
among the participants.

0 Colleagues who have the Finnish proposal that the EC should perform a study on the impact of the ECJ ruling,
pls provide this to us to send it to the list - clearly stating the level of confidentiality we need to apply.

O Ministry participants kindly suggest to EPSO best by 11 October which additional ministry colleagues to invite
(providing name, ministry, email)

0 from your own country —e.g. from the other key ministries involved in the discussion

0 from additional countries.
Should this not be possible under GDPR, please recommend such colleagues to contact EPSO expressing their
interest to join the next such informal meeting.

0 All participants are welcome to brainstorm with their colleagues further ideas for_flagship projects or already
started initiatives that could become a flagship and send to us by early December to include in the preparatory
material for the next meeting.

We very much look forward to your replies and to continue the discussion
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Report
European Plant Science Organisation
https://epsoweb.org

Genome editing
Improving legislation and starting flagships to better address

climate, environmental, food and health challenges
Informal meeting in Brussels 19.9.2019

Brussels, 30.9.2019

The European Plant Science Organisation (EPSO) invited policy makers to join EPSO
members in an informal meeting exchanging views on the current situation of genome
editing in Europe and possible next steps to enable Europe to better address climate
change, achieve food and nutritional security, and establish a sustainable agriculture in
Europe and world-wide.

The meeting was an open-minded, informal discussion under the Chatham House Rule between
plant scientists (1 / country) and policy makers (1-2 / country) from governmental bodies, which
already indicated interest in an innovative approach for agriculture and plant breeding in Europe.

Participants discussed the current legislation - if and how it could be improved in the short
and in the longer term. Following an introduction by EPSO and examples from movements in the
various countries, ministry participants provided information about the status of discussion in their
respective country.

The Finnish proposal via the Council of the European Union that the EC should perform a study
on the impact of the ECJ ruling was mentioned, which is foreseen to be on the agenda of the
AGRI Council meeting in November / December. The study is intended to be accomplished end
April 2021. It should look into how the Court of Justice ruling affects genome editing technologies.
The discussion on the legislation and possible improvements is expected to be on the agenda of
the incoming Commissioners who would take office earliest on 1.11.2019, subject to their
approval by the European Parliament.

The various countries are having internal discussions. It is likely that one country is going to
publish a position in the near future. In other countries, recommendations / positions of
governmental advisory boards have already been published. As an example of a possible way
forward, the proposal of the Norwegian Biotechnology Advisory Board (Bratlie et al. 2019), was
presented.

During the discussion the following general issues were highlighted for further consideration to
improve the legislation: i) better address global challenges such as climate change,
environmental impact, food and nutritional security, ii) arrive at a legislation adhering to
international law (Cartagena protocol), iii) enable implementation of the ECJ ruling (for example a
simple notification for the class of genome editing products that could be achieved by classical
mutagenesis, breeding or evolution, but not additionally regulating these), iv) strengthen
European competitiveness, and v) offer a free choice to developing countries to use the
technology without restrictions when exporting their products to Europe. In addition, in a future
meeting concerns raised by parts of society should be addressed as well.

In the second part of the meeting, the concept of flagship projects towards genome edited
products with consumer benefits for the European market and initial ideas for such flagships
were debated. Each flagship should address at least one global challenge — climate change /
environmental sustainability, food and nutritional security, human health AND have a benefit for a
certain group of consumers (regional, health condition — e.g. allergic people, etc.), and / or



improve European competitiveness. Taking all flagships together, ideally all parts of Europe
would benefit.

Such flagships should be based on public-private risk and benefit sharing. They have to engage,
from start to finish, scientists, industry (focus on SMEs), farmers, policy makers, regulatory
agencies and citizens. The presentation of flagship ideas needs to specify and later on
demonstrate how they address global challenges / societal questions, legislative requirements,
economic and consumer benefits.

Flagship ideas can target different levels of technology readiness, ranging from theoretical
concepts, to proof-of-concept in confined environments and field trials, to actual market release.
Ideally one should be market-ready to be further developed to market release and authorisation
might be envisaged in the medium term to actually have a product on the market in Europe (to
demonstrate benefits while testing the legislative burdens if not already benefiting from respective
improvements); others should complete field trials (to show benefits and encourage further steps
towards the market), and some could be at the laboratory / greenhouse stage (to demonstrate
feasibility and potential benefits).

The meeting was a starting point: In the coming months, we intend to continue the open
dialogue between the science and policy participants from this meeting and invite representatives
from other countries interested in the issue, possibly as well from the European Commission
and/or the European Parliament. We are planning such a second informal meeting around
January 2020.

At the second meeting we will continue the discussion on options to improve the regulation, taking
into account developments across Europe (best with some insight into the EC priorities / agenda)
and beyond, and hearing more ideas / proposals for possible flagship projects, discussing how
prepare implementation of such an initiative at national or if possible multi-national level.

Actions:

o0 All participants (this always includes those that apologised to due to overlapping activities)
kindly provide to us best by 11 October 2019 their availability to meet in Brussels in the
European quarter (if possible at Kowi) on suggested dates in January (Mo 20., Tu 21., Th 23,
Fr 24., Th 30., Fr 31.1.2020).

o0 All participants kindly reply to us best by 11 October if they agree to be on a mailing list to
receive quarterly (if appropriate monthly) updates regarding genome editing legislation and
efforts to improve the legislation from among the participants.

0 Colleagues who have the Finnish proposal that the EC should perform a study on the
impact of the ECJ ruling, pls provide this to us to send it to the list - clearly stating the
level of confidentiality we need to apply.

0 Ministry participants kindly suggest to EPSO best by 11 October which additional ministry
colleagues to invite (providing name, ministry, email)

o from your own country — e.g. from the other key ministries involved in the discussion

o from additional countries.

Should this not be possible under GDPR, please recommend such colleagues to contact

EPSO expressing their interest to join the next such informal meeting.

0 All participants are welcome to brainstorm with their colleagues further ideas for_flagship
projects or already started initiatives that could become a flagship and send to us by early
December to include in the preparatory material for the next meeting.

EPSO offers to collaborate with policy makers to develop an appropriate future-ready regulation to enable
the European public sector, small- and medium-sized companies and farmers to contribute more
comprehensively to food and nutritional security and to use all available tools to reduce the environmental
impact of agriculture. Notwithstanding the technical option retained, EPSO supports a science-based
revision of the present European legislation establishing a more proportionate product-based risk
assessment. EPSO is also willing to contribute to the societal debate on genome editing and to
communicate in a fact-based and yet accessible manner about innovative plant science and its societal
role.
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Onderwerp: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020; Invitation +
updated agenda; List of participants; Pending confirmations by 20 Jan pls

Urgentie: Hoog

Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the Invitation with the updated agenda and the List of Participants
for our 2nd Informal science - policy meeting in Brussels next Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Tréne 98; 1050 Brussels; Belgium;
www.kowi.de<http://www.kowi.de/> .

Those of you not confirmed yet (not in bold in the participant list), pls confirm to [Jj best by 20 January.

FYIl, we attach as well the report form the 1st informal meeting 19.9.2019.

Looking forward to a most interesting discussion ||| [ | |Gz GTHE N
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From: Sent: 19.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020; Invitation +
agenda; List of participants; News; Pending confirmations by 17 Jan pls

Dear colleagues from national ministries, Thank you for your replies. Pls find attached the Invitation with the
draft agenda, the List of Participants and News (relevant publications) since our September meeting for our 2nd
Informal science - policy meeting in Brussels as Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Tréne 98; 1050 Brussels; Belgium;
www.kowi.de<http://www.kowi.de/> .

Those of you not confirmed yet (not in bold in the participant list), pls confirm to- best by 17 January.

FYI, we attach as well

- 19 11 14 Council decision_ECJ — NBTstudy (news item 1)
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- 19 11 15 Contribution666b7610-ddca-4262-b4be-dc125b7ec2cf.pdf (news item 5)
Wishing you a Merry Xmas and all the best for 2020 Looking forward to a most interesting discussion -

From: || sent: 09.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm); List
of participants; Pending confirmations ASAP pls

Dear colleagues from national ministries, Thank you for your replies. Pls find attached the updated List of
Participants for our 2nd Informal science - policy meeting in Brussels as Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Tréne 98; 1050 Brussels; Belgium;
www.kowi.de<http://www.kowi.de/> .

Those of you not confirmed yet (not in bold), pls confirm to me ASAP, latest by 17 January.

We will send you the draft agenda and relevant publications since our last discussion next week.

Looking forward to a most interesting discussion

From: Sent: 22.10.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm) -
block; Pending confirmations by 25 Nov pls

Dear colleagues from national ministries, Thank you for your replies. We are happy to confirm the date for our
2nd Informal science - policy meeting in Brussels as Friday, 24.1.2020 — pls block this in your agenda.

The meeting will be from 11 am to 4pm including a lunch break, again at KowWi (European Liaison Office of the
German Research Organisations), Rue du Tréne 98; 1050 Brussels; Belgium;
www.kowi.de<http://www.kowi.de/> .

Pls find attached the list of participants. Those of you not confirmed yet (not in bold), pls confirm to me before
25 November. Upon your recommendation we already added two ministry colleagues to the list — pls feel free to
suggest more colleagues from your country / other countries’ ministries we should invite.

Most of you confirmed as well to be included in a mailing list to receive quarterly (if appropriate monthly)
updates regarding genome editing legislation and efforts to improve the legislation from among the participants.
Again — if you did not confirm yet, you may do so at any time.

We will send you more information before the Xmas break.

Looking forward to a most interesting discussion ||| G

From: ||l sent: 30.9.2019 To: Participants
Subject: EPSO: Genome editing - Informal science - policy meeting in Brussels, 19.9.2019 — Report - reply pls

by 11 Oct 2019

Dear colleagues from national ministries, Thank you for a very open and constructive meeting!
Please find attached

* The Report — you may use publicly
* The Presentations — you may use internally to discuss with your colleagues
* The Handout including the updated participant list — Chatham House Rule — only for participants.

Actions:

* All participants (this always includes those that apologised to due to overlapping activities) kindly provide
to us best by 11 October 2019 their availability to meet in Brussels in the European quarter (if possible at KoWi)
on suggested dates in January — pls delete what not applicable and send back to -

0 Mo 20.1.2020: yes, possible, not
Tu 21.1.2020: yes, possible, not
Th 23.1.2020: yes, possible, not
Fr 24.1.2020: yes, possible, not
Th 30.1.2020: yes, possible, not
Fr 31.1.2020: yes, possible, not.

O O0OO0OO0Oo

* All participants kindly reply to us best by 11 October if they agree to be on a mailing list to receive
quarterly (if appropriate monthly) updates regarding genome editing legislation and efforts to improve the

legislation from among the participants.
o0 Colleagues who have the Finnish proposal that the EC should perform a study on the impact of the ECJ
ruling, pls provide this to us to send it to the list - clearly stating the level of confidentiality we need to apply.

* Ministry participants kindly suggest to EPSO best by 11 October which additional ministry colleagues to
invite (providing name, ministry, email)



o from your own country — e.g. from the other key ministries involved in the discussion

o from additional countries.

Should this not be possible under GDPR, please recommend such colleagues to contact EPSO expressing their
interest to join the next such informal meeting.

* All participants are welcome to brainstorm with their colleagues further ideas for flagship projects or
already started initiatives that could become a flagship and send to us by early December to include in the
preparatory material for the next meeting.

We very much look forward to your replies and to continue the discussion ||| | G

European Plant Science Organisation, EPSO Rue de I‘Industrie 4, 1000 Brussels, Belgium
epsomail.org ; www.epsoweb.org<http://www.epsoweb.org> ; EU
Transparency Register Number 38511867304-09
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Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet de geadresseerde bent of dit
bericht abusievelijk aan u is gezonden, wordt u verzocht dat aan de afzender te melden en het bericht te
verwijderen.

De Staat aanvaardt geen aansprakelijkheid voor schade, van welke aard ook, die verband houdt met risico's
verbonden aan het elektronisch verzenden van berichten.

This message may contain information that is not intended for you. If you are not the addressee or if this
message was sent to you by mistake, you are requested to inform the sender and delete the message.

The State accepts no liability for damage of any kind resulting from the risks inherent in the electronic
transmission of messages.
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Thank you for your replies. Pls find attached the Invitation with the updated agenda and the List of Participants for
our 2" Informal science - policy meeting in Brussels next Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .

Those of you not confirmed yet (not in bold in the participant list), pls confirm to- best by 20 January.

FYI, we attach as well the report form the 1%t informal meeting 19.9.2019.

Looking forward to a most interesting discussion

From: [ sent: 19.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020; Invitation + agenda; List of
participants; News; Pending confirmations by 17 Jan pls

Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the Invitation with the draft agenda, the List of Participants and News
(relevant publications) since our September meeting for our 2" Informal science - policy meeting in Brussels as
Friday, 24.1.2020.
The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .
Those of you not confirmed yet (not in bold in the participant list), pls confirm to- best by 17 January.
FYI, we attach as well

- 19 11 14 Council decision_ECJ — NBTstudy (news item 1)

- 19 _11 15 Contribution666b7610-ddca-4262-b4be-dc125b7ec2cf.pdf (news item 5)
Wishing you a Merry Xmas and all the best for 2020
Looking forward to a most interesting discussion

From:_ Sent: 09.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm); List of
participants; Pending confirmations ASAP pls

Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the updated List of Participants for our 2" Informal science - policy
meeting in Brussels as Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .

Those of you not confirmed yet (not in bold), pls confirm to me ASAP, latest by 17 January.

We will send you the draft agenda and relevant publications since our last discussion next week.

Looking forward to a most interesting discussion

From:_ Sent: 22.10.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm) - block;
Pending confirmations by 25 Nov pls

Dear colleagues from national ministries,

Thank you for your replies. We are happy to confirm the date for our 2" Informal science - policy meeting in
Brussels as Friday, 24.1.2020 - pls block this in your agenda.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .

Pls find attached the list of participants. Those of you not confirmed yet (not in bold), pls confirm to me before 25
November. Upon your recommendation we already added two ministry colleagues to the list — pls feel free to
suggest more colleagues from your country / other countries’ ministries we should invite.



Most of you confirmed as well to be included in a mailing list to receive quarterly (if appropriate monthly) updates
regarding genome editing legislation and efforts to improve the legislation from among the participants. Again — if
you did not confirm yet, you may do so at any time.

We will send you more information before the Xmas break.

Looking forward to a most interesting discussion

From:_ Sent: 30.9.2019 To: Participants
Subject: EPSO: Genome editing - Informal science - policy meeting in Brussels, 19.9.2019 — Report - reply pls by 11
Oct 2019

Dear colleagues from national ministries,

Thank you for a very open and constructive meeting!
Please find attached

- The Report — you may use publicly
- The Presentations — you may use internally to discuss with your colleagues
- The Handout including the updated participant list — Chatham House Rule — only for participants.

Actions:

0]

All participants (this always includes those that apologised to due to overlapping activities) kindly provide to us
best by 11 October 2019 their availability to meet in Brussels in the European quarter (if possible at KoWi) on
suggested dates in January — pls delete what not applicable and send back to
Mo 20.1.2020: yes, possible, not
Tu 21.1.2020: yes, possible, not
Th 23.1.2020: yes, possible, not
Fr 24.1.2020: yes, possible, not
Th 30.1.2020: yes, possible, not
Fr 31.1.2020: yes, possible, not.
All participants kindly reply to us best by 11 October if they agree to be on a mailing list to receive quarterly (if
appropriate monthly) updates regarding genome editing legislation and efforts to improve the legislation from
among the participants.
0 Colleagues who have the Finnish proposal that the EC should perform a study on the impact of the ECJ ruling,
pls provide this to us to send it to the list - clearly stating the level of confidentiality we need to apply.
Ministry participants kindly suggest to EPSO best by 11 October which additional ministry colleagues to invite
(providing name, ministry, email)
0 from your own country —e.g. from the other key ministries involved in the discussion
0 from additional countries.
Should this not be possible under GDPR, please recommend such colleagues to contact EPSO expressing their
interest to join the next such informal meeting.
All participants are welcome to brainstorm with their colleagues further ideas for flagship projects or already
started initiatives that could become a flagship and send to us by early December to include in the preparatory
material for the next meeting.

O O O0OO0OO0Oo

We very much look forward to your replies and to continue the discussion
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1. Preface

The aim of this report has been to investigate Norwegian consumers’ attitudes towards the use of gene
editing in livestock and crop plants in Norwegian agriculture and aquaculture. The knowledge obtained
here will be used as a steering tool for the industry-led research project GENEinnovate, of which the
survey is a part. In addition, a good knowledge base can contribute to an informed public debate and
future-oriented policy.

GENEinnovate is a collaboration between Norsvin, Geno, AquaGen, Graminor, the Norwegian University
of Life Sciences (NMBU) and the Norwegian Biotechnology Advisory Board to establish research
collaborations and build expertise on gene editing in livestock, fish and plants in Norway. The project is
funded by the Norwegian Research Council (project no. 281928) and by the industry partners in the
project. The study on which the report is based was carried out as part of the work package for which
the Norwegian Biotechnology Advisory Board is responsible. The Norwegian Biotechnology Advisory
Board is an independent body appointed by the government that gives advice on issues concerning the
use of biotechnology and genetic engineering and contributes to public information and debate.

Sigrid Bratlie (former senior advisor at the Norwegian Biotechnology Advisory Board, now special
advisor at the Norwegian Agricultural Cooperatives and project member of GENEinnovate) has led the
work and had the main responsibility for designing the questions and content for the focus group
interview guide and the survey questionnaire, analysed the survey data, prepared the results and wrote
the report. Hilde Mellegard, senior adviser of the Norwegian Biotechnology Advisory Board, has also
contributed to the development of the interview guide and survey questionnaire as well as editing the
report. The rest of the GENEinnovate project group contributed with scientific advice during the
preparation of the study and the completion of the report.

Data collection, both in focus groups and in the population survey, was carried out by Ipsos, a company
that performs market analyses and opinion polls. The project manager was Arild Szle. Ellisiv Bergheim
was responsible for the qualitative study. She led the discussions in the focus groups and compiled the
results afterwards. Linn Sgrensen Holst was responsible for the quantitative population survey. Jan
Behrens contributed to the development and quality assurance of the content of the questionnaires.

Thanks to Knut Liestgl, Professor of Bioinformatics at the University of Oslo, for providing guidance in
choosing statistical methods. Thanks also to researcher Audun Fladmoe at the Institute of Social
Research, Oslo, for guidance in the study design and to former Director of the Norwegian Biotechnology
Advisory Board Ole Johan Borge for his helpful reflections on the planning of the study.
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2. Summary

This report presents results from a population survey of Norwegian consumers’ attitudes towards the
use of gene editing in Norwegian agriculture and aquaculture. The data are from 2016 respondents,
nationally representative of age, gender and geographical region, from the Ipsos online panel.

The key findings are:

e Norwegian consumers know quite a lot about genetically modified food, but only about half
have heard about gene editing (often called CRISPR).

e Norwegian consumers' attitudes toward the use of gene editing (which in this context is
defined as targeted genetic changes without insertion of new DNA) depend on the purpose and
what the product it is used for. The majority are positive about using gene editing in Norwegian
agriculture and aquaculture for purposes that are perceived to promote societal benefit and
sustainability. Examples include reducing pesticide use and crop losses in plants, climate
adaptation of crop plants, increasing nutrient content in crop plants, increasing crop plant yields,
improving animal and fish health and reducing the environmental impact of the aquaculture
industry. However, most consumers are negative about using gene editing for purposes that are
not perceived to be of significant benefit to society or which may impact animal welfare
negatively, such as changing the appearance of animal and plant products or enhancing
production traits in livestock.

e Most Norwegian consumers are in favour of using gene editing in organic food production if it
allows crops to be cultivated without pesticides.

e Most are somewhat or very worried that the use of gene editing in plants or livestock could
pose risks to health and the environment.

e Consumers’ attitudes and levels of trust depends on who is behind the development of
products. Consumers are more positive about gene edited products developed by Norwegian
researchers and breeding companies for the Norwegian market than they are about genetically
modified products developed by international producers for the global market.

e Consumers have a fairly high level of trust that gene edited products developed by Norwegian
researchers and breeding companies are beneficial to society and that they are safe for health
and the environment when they have been approved by Norwegian authorities.

¢ A large majority of consumers think that labelling is important, but the label should also contain
information about which genetic technology has been used, why it was used and which trait has
been changed.

e Consumers prefer foods that are not gene edited if they can choose from relatively similar
products, but they are not willing to pay very much extra for non-gene-edited foods. Consumers’
willingness to pay extra for gene edited foods with benefits that they think are important is also
fairly low.

e More consumers think that it may be unethical not to use gene editing to address important
societal challenges than those who do not.



¢ Norwegian consumers regard gene editing and genetic modification as more unnatural than
traditional breeding, but they do not distinguish between the two types of genetic technology in
terms of naturalness. Perception of naturalness is linked to acceptance of gene editing in crop
plants and livestock, and the level of knowledge affects this perception.

e Knowledge is crucial for acceptance and trust. Our results indicate that Norwegian consumers
with the most knowledge about genetic engineering and genetics are the most positive about
using gene editing in agriculture and aquaculture and have the most trust in product developers
and authorities that approve products.

The main conclusions from the population survey are that the majority of Norwegian consumers are
positive about sustainable and societally beneficial use of gene editing in Norwegian agriculture and
aquaculture. However, many consumers are concerned about risk, although they have fairly high
confidence that gene edited products approved by the Norwegian authorities are safe for health and
the environment. Consumers also want information about product traits that makes it easier for them
to choose. The results also show that there is a need for knowledge building about genetic technology
and food in the general population.






BOX: Methods for developing crop plants and livestock, and products thereof, with new
traits

Traditional breeding through crossing:

For organisms that propagate through sexual reproduction, the offspring is a genetic mix of its two
parents, with half of its DNA coming from each. This enables beneficial traits from different individuals
to be combined. At the same time, other undesirable properties are also inherited. These can be
removed over time through new crossings over several generations. New traits often arise from
spontaneous mutations — random changes in the genetic sequence caused by, for example, UV radiation
from the sun or errors that occur when a cell divides in two. In animals and plants, usually a few dozen
mutations occur from one generation to the next. Some mutations lead to functional changes, which
can be either positive or negative for the organism, while most have little or no effect.

Regulation: Plants and animals, as well as products thereof, produced by traditional breeding are not
regulated specifically, but they are subject to general provisions on food safety, animal welfare, etc.

‘Classical’ genetic modification:

The first methods of genetic modification, developed in the 1970s and 1980s, are based on isolating and
inserting genes into the DNA of a cell. Different methods are available for getting the gene into the cell.
In plants, bacteria are often used as carriers of the genetic material, or it can be transferred using
chemicals, electricity or a so-called ‘gene gun’. In animal cells, chemicals or electricity are also used, or
the genetic material can be injected through microinjection or transferred using a virus. It is often
difficult to control where in the DNA a gene is inserted and how many copies are inserted.

Regulation: In addition to general regulations that apply to all food-producing plants and animals,
genetically modified plants and animals are regulated under specific requlations for GMOs. This involves
assessment of health and environmental risk. In Norway, GMOs must also be assessed according to the
criteria of societal benefit, sustainability and ethics under the Gene Technology Act.

Gene editing with CRISPR:

Gene editing enables more targeted changes to be made to the genetic material than are possible with
classic genetic modification. The process involves enzymes that recognise a specific DNA sequence and
create a cut in the DNA. During the subsequent repair process initiated by the cell, DNA can be removed,
replaced or inserted in the cut zone, thus enabling specific changes to be made. In this way, genetic
traits from different individual organisms can be combined without other undesired traits that occur
during traditional crossbreeding. In this study, we have defined gene editing as genetic changes that
mimic those that arise spontaneously in nature or changes that can be obtained through traditional
breeding (e.g. inserting genes from one potato variety into another potato variety). In these cases, no
genetic sequences from other species are inserted, and the result therefore differs from that of ‘classical’
genetic modification. The precision of the gene editing depends on the type of organism, the sequence
that is targeted and which CRISPR method variant is used.

Regulation: There are different regulations for gene-edited organisms in different parts of the world. In
some places, such as the US and Australia, gene edited plants without inserted DNA are not regulated
differently from plants produced by traditional breeding. In Norway and the EU, however, all gene
edited organisms are classified as GMOs and must be approved according to the same criteria as
‘classical’ GMOs.











































Meanwhile, we also observe that the percentage who are ‘very negative’ about using gene editing for
climate adaptation is also highest among those who report having good knowledge about genetic
engineering and genetics. A 2019 study showed that, among Americans, the degree of resistance to
GMOs is correlated with increasing self-reported knowledge but decreasing actual knowledge [13]. Our
results indicate a similar trend (Table 1): Within the group that reports having good knowledge about
genetically modified foods, there is a difference in the actual knowledge level or trust in science
between those who are positive and negative about the use of gene editing. In this group, those who
are very negative about, for example, the use of gene editing for climate adaptation of plants know the
least about genetic engineering or have the least trust in science. In this sub-group, less than 20 per
cent state that it is mostly true that ‘research shows that GMO products found on the international
market are safe to eat’ (the three highest values on the truth scale), while nearly 70 per cent believe
this item to be mostly untrue (the three lowest values on the truth scale). These results differ clearly
from those of the sub-group who report having good knowledge of genetically modified foods and who
are positive about using gene editing for climate adaptation of plants, where the level of actual
knowledge or trust in science is significantly higher. In this group, over 70 per cent of the respondents
indicate that the item is mostly true, compared with only 5 per cent who say it is mostly untrue.
Differences in knowledge levels within the group reporting good knowledge of genetically modified
food are also present, but smaller, when the purpose of gene editing is one that the majority of
respondents feel negatively towards, such as changing the appearance of animal products. In these
cases, an equal proportion of those with negative attitudes judge the item about safety to be mostly
true and mostly untrue. Our results suggest that increased actual knowledge increases the acceptance
of gene edited products, especially for products that the majority of consumers perceive as positive.
However, it must be considered that there is a relatively small sample in the group of respondents who
have good knowledge of GMOs (N = 141). Further, we cannot make a definitive conclusion regarding
the causality of this correlation.

Table 1: Within the group of respondents who score their knowledge of genetically modified food
as good, positivity towards use of gene editing is related to actual knowledge level and/or trust in
the science (*=p<0.05, Chi Square).
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Those who would have voted for the parties of the political left — the Labour Party (Ap), the Socialist
Left Party (SV) and the Red Party — take a relative middle position on the use of gene editing for
climate adaptation of plants. Between 60 and 70 per cent are positive, while a fairly small proportion
are negative. We find a similar distribution among those who say they would vote for parties to the
political right — the Conservative Party (H) and the Progress Party (Frp).

On average, the Christian Democratic Party and Center Party voters are least inclined to favour the use
of gene editing for climate adaptation of plants. Nevertheless, the majority of respondents in these
groups are also positive about this purpose/products. Thus, the benefits also appear to outweigh the
disadvantages for the voters of parties that, in general, have restrictive policies on the use of
biotechnology compared to other parties. However, it seems that this theme can be polarizing,
especially among the Christian Democratic Party voters: about two-thirds are positive while one-third is
negative. No one in this group answered ‘don't know’, and only four per cent are neither positive nor
negative. Among the voters for the Center Party, the main agricultural party, more than half have a
positive attitude toward the use of gene editing for climate adaptation of plants, while about 20 per
cent are negative.

High-yielding plants:

This is the purpose for which the voters’ views diverge the most. In several voter groups, the majority
are positive, but not by the same margin as for the other ‘desired’ purposes. The Center Party and
Christian Democratic Party voters are more or less divided down the middle, with the same proportions
expressing negative and positive attitudes. In all voter groups, a greater proportion of respondents also
state that they are neither positive nor negative about this purpose, compared to their attitudes about
other purposes. The results from the focus groups indicate that the respondents have different
perceptions about the potential benefits and disadvantages of increased yields in plants, as discussed in
section 6.2.1, which may also be relevant to the population survey.

Animal (livestock) health:

The use of gene editing to improve animal health is a purpose that the majority of all voter groups are
positive about, although there are interesting nuances here as well. Of note, the Green Party voters are
the group with the second most ‘very positive’ responses but also the most ‘very negative’ ones. Thus,
gene editing in animals appears to be a polarizing theme among these voters. The attitudes of the
Green Party and Liberal Party voters differ regarding gene editing in animals. Among the other parties,
attitudes follow the general trends: most are positive, but with a slightly higher proportion of positive
voters to the political right.

Increased productivity in livestock:

In this case, the majority of all voter groups are negative. However, there are some relevant nuances.
Again, the Green Party and Liberal Party voters separate regarding the use of gene editing on animals,
as the voters of the former are significantly more negative than the voters of the latter. This may be
related to the Green Party’s clear policies on both animal welfare and reduced meat consumption.
Otherwise, the voters on the political right were somewhat less negative than the voters on the political
left.
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These results from the population survey show that many Norwegian consumers are somewhat or very
concerned about the health and environmental risks associated with gene edited foods. Also, in the
focus groups, several respondents stated that genetic modification and gene editing sounded ‘scary’.
However, they emphasized that it seems less scary if the genetic changes are smaller or less extensive,
for example, removing genetic material or adding genes that exist within the species, compared to
adding something entirely new, such as genes from other species.

Today, there is broad consensus in the scientific community and among competent authorities that
perform risk assessments of GMOs that the genetically modified products currently on the international
market are safe to eat. However, health concerns related to genetically modified foods have been
documented in several studies and in surveys in Norway and in other countries [5, 15, 16, 17,18].In a
Eurobarometer on biotechnology from 2010, 59 per cent of respondents disagreed with the statement
that genetically modified food is safe for their own and their family’s health [1]. In a more recent
Eurobarometer on food safety from 2019 [19], however, genetically modified ingredients in food and
drink were placed quite far down on the list when respondents were asked to choose a maximum of
five topics that they had heard of and were concerned about. Higher on the list of concerns were
antibiotics, hormones, steroids, pesticide residues, environmental toxins, additives, food hygiene, food
poisoning caused by bacteria and infectious disease agents in the food products. A total of 27 per cent
of respondents cited genetically modified food and drink as a concern in this Eurobarometer. However,
in the Norwegian SIFO study from 2017 [2], a larger proportions of respondents (53 per cent) believed
that GMOs would have negative environmental effects, compared with those who believed that GMOs
would pose a health risk (45 per cent).

Of note, the safety of gene edited and genetically modified products are determined by production, use
and product properties, and it is therefore not possible to make any general assumptions based on
which technology is used. Therefore, the approval of GMOs is based on a case-by-case assessment.

In our population survey, a significant majority of the respondents state that they trust that gene edited
and genetically modified products are safe to eat and safe for the environment if approved by the
Norwegian authorities, as presented in the next chapter. Moreover, in the focus groups, trust and
knowledge were highlighted as important topics: Most of the respondents were positive about gene
edited products that contribute to societal benefits and sustainability if the development and
commercialization of the products is based on thorough research. They also emphasized that the
products should be approved by authorities before they are allowed into the market and that
assessments of benefits and risks must be knowledge based.

With regard to other concerns that are not directly related to health and environmental risks, the
participants in the focus groups particularly highlighted aspects related to animal health and welfare.
Many expressed a positive attitude towards gene editing to improve animal health but emphasized that
this depends on the availability of knowledge about what other consequences the genetic changes
could have for the animal. Another recurring topic was concern about the consequences that are not
related to the gene edited products as such but rather the food production systems in which they are
used and how such use can amplify the negative effects associated with the management of natural
resources. For example, they emphasized that gene editing (and other technologies) must be used in
ways that do not create less biodiversity in food or in natural ecosystems.
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Figure 14: Most consumers think that gene edited products should be labelled to indicate that
they are produced with genetic engineering.

However, a large majority want the label to contain additional information (Figure 15). More than 60
per cent of the respondents believe that the label should distinguish between gene editing and
‘classical’ genetic modification. Even more important, in the respondents’ opinion, is knowing which
trait has been changed and for what purpose. Over 80 per cent respond that the label should contain

this type of information.

Figure 15: Most consumers want information about which technology has been used and for

what purpose.
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Figure 18: The largest group somewhat agree that it can be unethical not to use gene editing
in livestock and crop plants if it can contribute towards solving important societal challenges.

Almost half (48 per cent) of the respondents entirely or somewhat agree with the statement. AlImost
one-third (29 per cent) do not know or neither agree nor disagree, while just over one-fifth (22 per
cent) somewhat or entirely disagree. The degree of agreement is inversely correlated with age; that is,
younger respondents agree more than older ones, whereas there was no significant difference between
genders (data not shown). Even more interesting is a significant correlation between the level of
knowledge and agreement with the statement. The more knowledge respondents have about both
genetically modified foods and gene editing, the more they agree that it would be unethical not to use
gene editing in livestock and plants if it can help solve important social problems (Figure 19).
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average value for the naturalness of gene editing is 3 (out of 10) — thus fairly unnatural. In comparison,
the average value for the naturalness of gene editing is 6.5 (out of 10) in the group who score their
knowledge of gene editing as good and say it is mostly true that ‘research shows that GMO products on
the international market are safe to eat’. Similar percentages apply to the group who say they have
good knowledge of genetically modified foods (data not shown). Thus, there is a connection between
knowledge about genetic engineering/genetics and the perception of naturalness.

Overall, our results suggest that the perception of naturalness is an important factor for Norwegian
consumers' attitudes toward the use of gene editing in plants and animals, and their level of knowledge
is related to this perception. However, it is not possible to determine whether the perception of
naturalness influences acceptance or whether acceptance influences the perception of naturalness.
Consumers do not distinguish between genetic modification and gene editing in terms of naturalness.
The purpose of making a genetic change thus seems to be more important to consumers than which
genetic technology has been used.
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7. Conclusions

In this study, we have investigated Norwegian consumers’ attitudes toward the use of gene editing in
Norwegian agriculture and aquaculture. The report is based on a quantitative population survey with a
sample size of just over 2,000 respondents, who are nationally representative in terms of age, gender
and geographical region. It is also based on findings from a qualitative study with focus groups.
However, the qualitative study was primarily exploratory and was used to inform the design of the
guantitative survey questionnaire, and the findings cannot be generalized to the population. The
following includes a brief summary of the most important findings, a discussion of the limitations of the
survey and methods and a look forward at possibilities for follow-ups and further research.

7.1 Summary

Overall, our results show that the majority of Norwegian consumers are positive about using gene
editing in plants and animals if the purpose can be perceived as beneficial to society and to contribute
to sustainable development. Examples are climate adaptation of crop plants, reduction of pesticides
and crop losses and improved animal and fish health. Meanwhile, consumers have negative attitudes
toward the use of gene editing for purposes such as changing the appearance of plant and animal
products or increasing the productivity of livestock. Although most people are positive about using gene
editing for several purposes, many are worried about the risks and consequences of using the
technology. Nevertheless, the majority of consumers have fairly high trust in products developed by
Norwegian researchers and breeding companies and that are approved by the authorities. However,
consumers want information through labelling which should include information about which
technology has been used and for what purpose. For GENEinnovate, these results are informative in
terms of project orientation and future innovations. They can also give an indication of what can be
expected if the innovation process succeeds and products are considered for commercialization.

Our findings show that there are many nuances in consumers’ attitudes toward gene edited foods. In
contrast to several previous studies, in which the approach often is ‘for or against’ the use of genetic
engineering, our results show that the picture is much more nuanced. It is important to emphasize
these nuances in the public debate: What can the technology be used for? Who is behind the
development of the products? For which countries' food production systems are the products
intended? How can consumer trust be safeguarded?

A central theme of the survey is knowledge. We consistently observe that the respondents’ attitudes
and trust depend on their level of knowledge. At the same time, our findings show that the actual
knowledge about gene editing in the population is limited. Only about half of the respondents in the
sample have even heard of the topic of the study — gene editing. Although that is a larger proportion
than in the Eurobarometer from 2019 [19], in which 21 per cent stated that they had heard about gene
editing, few claim to have much knowledge about the technology in our survey. This underlines the
importance of knowledge building in order for consumers to make informed choices and the need for a
nuanced public debate on this topic. Our results suggest that there is a connection between knowledge
about genetic engineering and trust in the underlying science as well as trust and attitudes toward the
use of the technology and those developing the products.
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modified food’, as the study is mainly about gene editing. However, since a significantly lower
proportion of the respondents have knowledge of gene editing, this would have weakened the
statistical analyses.

We will also comment on some general perspectives on food and technology. Often, the debate about
genetically engineered food is not about technology itself but rather about larger political and societal
aspects. For example, conversations in the focus groups revealed that several participants are
concerned with issues of sustainability and animal welfare related to meat consumption and the
livestock industry. Hence, their attitudes toward the use of gene editing in livestock could largely be
linked to such overall views. Several respondents in the focus groups expressed that they were negative
about the use of gene editing in livestock because they were principally opposed to the livestock
industry.

A related issue concerns the population’s knowledge about food production in general. In the focus
groups, it was challenging to discuss, for example, the use of gene editing to develop pigs that do not
have to be castrated (by affecting hormonal sex development) because most of the focus group
participants were unaware that male pigs are currently surgically castrated and why it is done (to
prevent boar taint, which gives the meat a pungent taste and smell). The topic of pig castration itself
generated so many negative reactions that it was difficult for the respondents to evaluate the case, and
it was unclear whether several of them understood that gene editing could actually help reduce the
need for surgical castration or whether they thought it would lead to more castration. The word
hormones also resulted in immediate negative associations, regardless of the scientific rationale of the
effects of the gene editing. We therefore chose to exclude this case from the subsequent population
survey because it would have been particularly difficult to judge what the respondents placed emphasis
on in their answers and whether they understood the purpose of the gene editing. It is also evident
from both the focus groups and the population survey that many consumers have limited knowledge
about genetics and breeding in general. For example, 35 per cent of the respondents in the population
survey score the item ‘ordinary tomatoes do not have genes, while genetically modified tomatoes do’
as more true than untrue or indicate that it is impossible to judge. Additionally, over 40 per cent
thought it was more true than untrue that ‘traditional breeding has nothing to do with genes’ or that
this item is impossible to judge. This highlights the need for knowledge building regarding how the
development of livestock and crop plants is done, both with and without genetic engineering, and how
food is produced.

7.3 A look ahead

This survey has given us new knowledge about the Norwegian population's attitudes toward the use of
gene editing in Norwegian agriculture and aquaculture. Finally, we highlight some opportunities for
further studies that could help build even better knowledge about the topic.

The data collected from the survey make it possible to perform many more analyses than were feasible
within the scope of this report. This applies both to questions that have not been used and to
relationships between variables that have not been analysed. For example, it is possible to investigate
the relationships between attitudes and consumer habits more closely, such as diet and food shopping
preferences. These are aspects we have gathered information about but not included in the analyses.
Furthermore, it is also possible to take a closer look at how attitudes are divided into sub-groups in the
sample. For example, it would have been interesting to examine how political views are linked to trust,
knowledge and views on ethics. It would also be useful to supplement the study with other methods to
consider the complex issues related to the use of genetic engineering in more detail. Lay conferences
and other more complex dialogue formats could provide a more representative information base on,
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for example, perspectives on values in the population. It would also be interesting to conduct a follow-
up study in which half of the respondents are presented with information texts about gene editing and
other methods for developing crop plants and livestock while the other half does not receive such
information before evaluating cases of different uses of gene editing and other questions. In this way,
we could estimate the effects of receiving prior information on attitudes toward the use of gene
editing.

In this study, we specifically wanted to examine Norwegian consumers’ attitudes toward the use of
gene editing for the development of products intended for production in Norway. Thus, it is not
possible to generalize the results to other populations. It would be interesting to see results from
similar studies in other countries, especially in Europe, with questions adapted to the national context
in each case. In order to facilitate such comparisons, we refer to the Appendix, which includes the
complete questionnaire where central questions on which the conclusions of this analysis are based are
highlighted.

Through this study and other project activities, GENEinnovate aims to contribute to knowledge building
in the population about the opportunities and challenges related to gene editing. Broader efforts and
focused strategies for strengthening public knowledge are nevertheless important, as we expect that
technological possibilities, knowledge management, policy and public dialogue on gene editing will
become increasingly important for Norwegian agriculture and aquaculture and society overall in the
future.
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Based on your availability, we will let you know mid-May 1-3 dates to pencil in for the 3" meeting. Monitoring the
corona developments we will let you know by 4" September if the meeting can already take place and on which
of the reserved dates.

0 All participants are welcome to send us news items for a quarterly update regarding genome editing legislation
and efforts to improve the legislation from among the participants.

O Ministry participants kindly suggest to EPSO which additional ministry colleagues to invite (providing name,
ministry, email). Should this not be possible under GDPR, please recommend such colleagues to contact EPSO
expressing their interest to join the next such informal meeting.

We very much look forward to your replies and to continue the discussion
Stay safe!

ok K oK oK ok ok o o oK oK ok ok ok o K oK ok ok 3k ok ok oK oK ok 3k ok o oK oK ok ok ok o ok oK ok ok sk o ok oK oK ok 3k ok ok oK oK ok ok 3k ok ok oK oK ok 3k ok ok oK oK ok ok 3k ok o oK oK ok ok ok ok oK oK oK ok sk ok K oK ok sk ok ok K K Kk

European Plant Science Organisation, EPSO
Rue de I'Industrie 4, 1000 Brussels, Belgium

www.epsoweb.org ; EU Transparency Register Number 38511867304-09

3k 3k 3k 3k %k >k >k >k 3k 3k 3k 3k %k %k >k 3k 3k 3k 3k 3k %k %k 3k >k 3k 3k 3k 3%k %k %k >k >k >k 3k 3k 3k %k >k >k >k 3k 3k 3k 3%k >k %k >k 3k 3k 3k 3%k 3k %k >k >k >k 3k 3k 3k %k %k %k >k 3k 3k 3k %k %k %k >k 3k >k 3k 3k 3%k %k %k >k >k 3k 3k 3k 5%k %k %k %k %k %k 3k >k *k *k

From: Sent: 09.04.2020 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020; Norwegian consumers’
attitudes toward gene editing

Dear colleagues from national ministries,

Thank you for a very interesting meeting and apologies for the delay in sending the report, you will receive it later in
April.

As we are all busy with the EU survey on NGTs, you may find the report useful towards which- presented first
outcome at our meeting:

The Norwegian Biotechnology Advisory Board (2020). Norwegian consumers’ attitudes toward gene editing in
Norwegian agriculture and aquaculture. www.bioteknologiradet.no/filarkiv/2020/04/Report-consumer-attitudes-to-
gene-editing-agri-and-aqua-FINAL.pdf

With best wishes and have a nice Easter

From:_ Sent: 17.1.2020 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020; Invitation + updated
agenda; List of participants; Pending confirmations by 20 Jan pls

Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the Invitation with the updated agenda and the List of Participants for
our 2" Informal science - policy meeting in Brussels next Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .

Those of you not confirmed yet (not in bold in the participant list), pls confirm to- best by 20 January.

FYI, we attach as well the report form the 1%t informal meeting 19.9.2019.

Looking forward to a most interesting discussion

From: [ sent: 19.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020; Invitation + agenda; List of
participants; News; Pending confirmations by 17 Jan pls



Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the Invitation with the draft agenda, the List of Participants and News
(relevant publications) since our September meeting for our 2™ Informal science - policy meeting in Brussels as
Friday, 24.1.2020.
The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .
Those of you not confirmed yet (not in bold in the participant list), pls confirm to- best by 17 January.
FYI, we attach as well

- 19 11 14 Council decision_ECJ — NBTstudy (news item 1)

- 19 _11_15_Contribution666b7610-ddca-4262-b4be-dc125b7ec2cf.pdf (news item 5)
Wishing you a Merry Xmas and all the best for 2020
Looking forward to a most interesting discussion

From:_ Sent: 09.12.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm); List of
participants; Pending confirmations ASAP pls

Dear colleagues from national ministries,

Thank you for your replies. Pls find attached the updated List of Participants for our 2" Informal science - policy
meeting in Brussels as Friday, 24.1.2020.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .

Those of you not confirmed yet (not in bold), pls confirm to me ASAP, latest by 17 January.

We will send you the draft agenda and relevant publications since our last discussion next week.

Looking forward to a most interesting discussion

From:_ Sent: 22.10.2019 To: Participants
Subject: EPSO: Genome editing - 2nd Informal science - policy meeting in BRU, 24.1.2020 (11am - 4pm) - block;
Pending confirmations by 25 Nov pls

Dear colleagues from national ministries,

Thank you for your replies. We are happy to confirm the date for our 2" Informal science - policy meeting in
Brussels as Friday, 24.1.2020 - pls block this in your agenda.

The meeting will be from 11 am to 4pm including a lunch break, again at KoWi (European Liaison Office of the
German Research Organisations), Rue du Trone 98; 1050 Brussels; Belgium; www.kowi.de .

Pls find attached the list of participants. Those of you not confirmed yet (not in bold), pls confirm to me before 25
November. Upon your recommendation we already added two ministry colleagues to the list — pls feel free to
suggest more colleagues from your country / other countries’ ministries we should invite.

Most of you confirmed as well to be included in a mailing list to receive quarterly (if appropriate monthly) updates
regarding genome editing legislation and efforts to improve the legislation from among the participants. Again — if
you did not confirm yet, you may do so at any time.

We will send you more information before the Xmas break.

Looking forward to a most interesting discussion
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Genome editing
Improving legislation and starting flagships to better address

climate, environmental, food and health challenges
2" Informal meeting in Brussels 24.1.2020

Brussels, 24.4.2020

The European Plant Science Organisation (EPSO) invited policy makers to join EPSO
members in a 2nd informal meeting exchanging views on the current situation of genome
editing in Europe and possible next steps to enable Europe to better address climate
change, achieve food and nutritional security, and establish a sustainable agriculture in
Europe and world-wide.

The major change compared to last the meeting is the European Commission study. The Council
of the EU requested the EC to submit a study regarding the status of new genomic techniques
under Union law. The EC will perform this study until April 2021, covering all new genomic
techniques developed after 2001. In a first step EU-level Stakeholders, including EPSO, and the
Member States were invited to provide their experiences through a questionnaire. EPSO will
provide input.

The meeting focused on exchanging insights between scientists (1 / country) and policy makers
(1-2 / country) from governmental bodies, again no industries involved. We discussed legislation,
which steps could we take to bring the discussion forward (parallel with the study of the EU).
Secondly, we discussed potential flagships. The meeting was held under Chatham House Rules.

In the first part of the meeting, participants discussed the current legislation - if and how it
could be improved in the short and in the longer term. First, several participants gave detailed
introductions of already available substantial suggestions to update or replace current EU-
legislation.

The citizens’ initiative started in July 2019, will end in July 2020 and they hope to collect 1
million signatures to “stimulate” the EC to take actions. Next to this they came up with a new legal
proposal: 1) Introduce additional definition of long safety record and a new definition of
mutagenesis; 2) Add an annex 1C, specifically for NBTs; 3) Organisms made using new
mutagenesis techniques would only be exempted if the modification could also have been
achieved by traditional breeding methods.

Comments:

This is not a small alteration. It is not very realistic to set up an all-encompassing crop trait
database, it remains discriminatory.

li is important to underline that the number of signatures relates to this specific proposal, many
more would sign up to a general improvement of the legislation as asked by many scientists.
Another Northern country proposal focusing on product-based legislation instead of process
based, was mentioned as a long-term approach.

Policy makers explained the need for an improved legislation to be clear and simple.

H: there is a difference in the GMO definition between Europe and the
artagena Protocol on Biosafety (no exemptions for classical mutagenesis). The EU is focused,
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An English translation would be most appreciated.

F ask for a strong focus on plants and small changes in the legislation.
ey choose a science-based approach and fully agree that we need new tools to achieve
sustainability and want to concentrate on plants and possibly exclude animals.

During the discussion the following general issues were highlighted for further consideration to
improve the legislation: 1) better address global challenges such as climate change,
environmental impact, food and nutritional security, 2) arrive at a legislation adhering to
international law (Cartagena protocol), 3) enable implementation of the ECJ ruling (for example a
simple notification for the class of genome editing products that could be achieved by classical
mutagenesis, breeding or evolution, but not additionally regulating these), 4) strengthen European
competitiveness, and 5) offer a free choice to developing countries to use the technology without
restrictions when exporting their products to Europe. In addition, in a future meeting concerns
raised by parts of society should be addressed as well.

We need to start a short term AND a longer-term improvement of the legislation almost in parallel:
There is an urgency to come up with short term solutions to better address societal challenges
and to be competitive globally - gene edited products will enter the European market from outside
countries in increasing quantity over time. Even short-term solutions might take up to five years.

In addition, we need a long-term paradigm shift from mainly process- to mainly product-based
legislation in Europe.

Policy makers need to know which problems we can help to solve with these new technologies,
e.g. reducing pesticide use as stated in the European Green Deal, contribute to Food and
Nutritional Security in Europe and globally in future. A coordinated effort by scientists and policy
makers across Europe would be appreciated — one of the ideas of the informal science and policy
meetings.

Regarding the EU study, there was agreement of its high importance and that we need to take
action to coordinate our inputs.

In the second part of the meeting, the concept of flagship projects towards genome edited
products with consumer benefits for the European market and initial ideas for such flagships
from the 1% informal meeting were followed up.

First outcome from a study by the Norwegian Biotechnology Advisory Board on the Norwegian
consumers’ attitudes towards gene editing in Norwegian agriculture and aquaculture was
presented, which has been published in the meantime at
www.bioteknologiradet.nof/filarkiv/2020/04/Report-consumer-attitudes-to-gene-editing-agri-and-
aqua-FINAL.pdf. The study is based on more than 2000 representative responses. Two main
conclusions were: 1) Use of the technology matters! It would be unethical not to use genome
editing for addressing the Sustainable Development Goals (SDGs). The use connected with
organic food would be appreciated. Labelling different to GM would be appreciated indicating
which trait(s) were improved. 2) Who developed it matters! National / small breeding companies
are appreciated, whereas multinationals are seen more negatively. Similar for cultivation by
farmers. Many consumers trust national companies and safety authorities.

Comments:

It would be useful to carry out similar studies in other countries across Europe.

In the discussion on possible flagship projects it was suggested to start some which can lead
to products on the European market in some years. A second waive could develop products for
the longer-term. Challenges to address could include e.g. reducing pesticide use, improving
drought tolerance, stop and revert insect decline.
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Annex | Supporting literature - links

(0]

The Norwegian Biotechnology Advisory Board (2020). Norwegian consumers’ attitudes toward gene
editing in Norwegian agriculture and aquaculture. www.bioteknologiradet.no/filarkiv/2020/04/Report-
consumer-attitudes-to-gene-editing-agri-and-aqua-FINAL . pdf

EPSO Statement on the Horizon Europe Strategic Plan, 18.2.2020. https://epsoweb.org/epso/epso-
statement-on-the-horizon-europe-strategic-plan/2020/02/18/

Nordic Public Private Partnership for Pre-breeding (PPP) - Workshop 5-6.2.2020 for future call
https://www.plant-

phenotyping.org/index.php?index=580&event=Workshop Nordic Plant Genetic Resources Enhance
ment _in_a changing climate Public Private Partnerships in Pre Breeding

“Towards a scientifically justified, differentiated regulation of genome edited plants in the EU”, joint
statement from the German National Academy of Sciences Leopoldina, the Union of the German
Academies of Sciences and Humanities, and the German Research Foundation, December 2019, 84
P., ISBN: 978-3-8047-4064-8. www.leopoldina.org/en/plant-breeding

The Council of the EU requested on 8.11.2019 the Commission to submit, by 30.4.2021, a study in light
of the Court of Justice’s judgment in Case C-528/16 regarding the status of novel genomic techniques
under Union law https://eur-lex.europa.eu/eli/dec/2019/1904/0j.

EPSO statement (endorsed by all EPSO Representatives for 197 institutes / universities), 19.2.2019:
https://epsoweb.org/download/epso-statement-on-ecj-ruling-regarding-mutagenesis-and-gmo/

EPSO welcomes Commissioner Andriukaitis statement and call for action ‘New plant breeding
techniques need new regulatory framework’, 29.3.2019: https://epsoweb.org/epso/epso-welcomes-
commissioner-andriukaitis-statement-and-call-for-action-new-plant-breeding-techniques-need-new-
requlatory-framework/2019/03/29/

VIB statement (including signatories for 109 institutes / universities and 18 associations), 25.7.2019:
http://www.vib.be/en/news/Pages/Open%20Statement%20for%20the%20use%200f%20genome%20ed
iting%20for%20sustainable%20agriculture%20and%20food%20production%20in%20the%20EU.aspx

Open letter from Swedish Vice chancellors of Umea University and representatives from funding
agencies, 25.7.2019: https://www.upsc.se/documents/News/News 2019/2019-07-25 Open-letter-
concerning-GMO-reqgulations.pdf

ESA Open Letter to Member States on the EU Court Ruling on Mutagenesis, 9.5.2019:
https://www.euroseeds.eu/app/uploads/2019/07/Letter-to-Member-States-at-Scopaffs-July-2019.pdf

Grow scientific progress: crops matter! — European citizen initiative, 25.7.2019:
https://ec.europa.eu/citizens-initiative/public/initiatives/open/details/2019/000012/en

Statement from the Ethical Council in DK (in Danish): GMO and ethics in a new time:
http://www.etiskraad.dk/~/media/Etisk-Raad/Etiske-Temaer/Natur-klima-og-foedevarer/GMO-
2019/DER Udtalelse GMO oqg etik i en ny tid m baggrundsnotater.pdf#page=27

(© Det Etiske Rad 2019 ISBN: 978-87-92915-15-3)

Statement by the Group of Chief Scientific Advisors, 13.11.2018:
https://ec.europa.eu/info/sites/info/files/2018 11 gcsa statement gene editing 2.pdf

Bratlie et al. 2019: A novel governance framework for GMO. EMBO Reports (2019) 20: e47812; DOI
10.15252/embr.20194781 [Suggestion from Norway to modify legislation on genetic engineering]
http://www.bioteknologiradet.noffilarkiv/2019/03/2019-04-16-Genteknologiloven-komplett-ENGEL SK-

siste.pdf

Paper from the NL suggesting the modifications in the Annexes of 2001/18/EC prior to the ruling,
21.3.2019:
https://www.cogem.net/index.cfm/nl/publicaties/publicatie/voorstel-voor-aanpassing-van-de-vrijstelling-
in-de-ggo-regelgeving-aanvullende-criteria-voor-het-vrijstellen-van-gg-
planten?order=relevance&g=~&category=&from=30-09-1998&t0=21-03-2019&sc=fullcontent
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0 Curia - Judgement of the court in case C-528/16, 25.7.2018:
http://curia.europa.eu/juris/document/document.jsf?docid=204387&doclang=EN

0 Wasmer 2019: Roads Forward for European GMO Policy—Uncertainties in Wake of ECJ Judgment
Have to be Mitigated by Regulatory Reform. Front. Bioeng. Biotechnol. 7:132. doi:
10.3389/fbioe.2019.00132. https://www.frontiersin.org/articles/10.3389/fbioe.2019.00132/full

o Joint Statement of AFBV and WGG, 13.9.2019: https://cdn.website-
editor.net/ed25e686182040aeb41d3b3d05cc2cd2/files/uploaded/AFBV-WGG-Statement. pdf

Annex ll: Regulations and obligations for conventional breeding and variety testing

EU database of registered plant varieties
The common catalogues of varieties of agricultural plant and vegetable species list the varieties
which can be marketed in the EU.
Catalogues are based on the registration of plant varieties in EU countries after they have been
technically examined there and notified to the Commission.
Variety registration is a precondition for the certification of seed.
To be listed, varieties must meet standards on:
« Distinctness
e Uniformity
o Stability
e Value for cultivation and use - for agricultural crops.
This value is based on:
- Yield
- Resistance to harmful organisms
- Response to the environment
- Quality characteristics
Legislation
e Council Directive 2002/53/EC on the common catalogue of varieties of agricultural plant species.
e Council Directive 2002/55/EC on the marketing of vegetable seed.
e Council Directive 2008/72/EC on the marketing of vegetable propagating and planting material
other than seed.
e Commission Directive 2003/90/EC: Rules on minimum characteristics and minimum conditions for
examining certain varieties of agricultural plant species.
e Commission Directive 2003/91/EC: Rules on minimum characteristics and minim conditions for
examining certain vegetable species.
e Commission Reqgulation 637/2009/EC of 22 July 2009 establishing implementing rules as to the
suitability of the denominations of varieties of agricultural plant species and vegetable species.

Forest tree species

Legislation
e Council Directive 1999/105/EC of 22 December 1999 on the marketing of forest reproductive
material

e Commission Requlation EC 1597/2002 of 6 September 2002 laying down detailed rules for the
application of Council Directive 1999/105/EC as regards the format of national lists of the basic
material of forest reproductive material

Fruit genera and species
FRUMATIS (Fruit Reproductive Material Information System) 7 EU variety register (updated 2-
Sep-2019) to improve the traceability and promote the dissemination of information on the
varieties that can be marketed in the EU. The EU variety register contains the varieties with an
official description - which need to be officially registered - as well as varieties with an officially
recognised description. Before official registration the variety's identity is tested for:

« Distinctness;

e Uniformity;

o Stability
Legislation
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ANNEX | A - TECHNIQUES REFERRED TO IN ARTICLE 2(2)

PART 1

Techniques of genetic modification referred to in Article 2(2)(a) are inter alia:

(1) recombinant nucleic acid techniques involving the formation of new combinations of genetic
material by the insertion of nucleic acid molecules produced by whatever means outside an
organism, into any virus, bacterial plasmid or other vector system and their incorporation into a
host organism in which they do not naturally occur but in which they are capable of continued
propagation;

(2) technigues involving the direct introduction into an organism of heritable material prepared
outside the organism including micro-injection, macro-injection and micro-encapsulation;

(3) cell fusion (including protoplast fusion) or hybridisation techniques where live cells with new
combinations of heritable genetic material are formed through the fusion of two or more cells by
means of methods that do not occur naturally.

PART 2

Techniques referred to in Article 2(2)(b) which are not considered to result in genetic modification,
on condition that they do not involve the use of recombinant nucleic acid molecules or genetically
modified organisms made by techniques/methods other than those excluded by Annex | B:

(1) in vitro fertilisation,

(2) natural processes such as: conjugation, transduction, transformation,

(3) polyploidy induction.

ANNEX | B - TECHNIQUES REFERRED TO IN ARTICLE 3

Techniques/methods of genetic modification yielding organisms to be excluded from the Directive,
on the condition that they do not involve the use of recombinant nucleic acid molecules or
genetically modified organisms other than those produced by one or more of the
techniques/methods listed below are:

(1) mutagenesis,

(2) cell fusion (including protoplast fusion) of plant cells of organisms which can exchange genetic
material through traditional breeding methods.

Obligations for GMO other than generated by classical mutagenesis

e Authorisation procedure (step by step: lab -> field trial -> market release; case by case:
each event)
e Authorisation for field releases (at national level; limited risk assessment; essentially
prevent spreading, protect environment)
e Authorisation of deliberate release to the market requires a detailed risk assessment
comprising
- Description of the organism(s) and modifications
- Compositional analysis
- Toxicological and allergological evaluation

Environmental risk assessment
0 impact on non-target organisms
0 impact on bio-geochemical cycles
0 impact of crop management
o ...

Monitoring of the release

0 Labelling of products containing or made from GMO
o0 Acknowledged detection methods (verified detection method)
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[ 1 - Plant science can help to address global challenges ]

FNS, climate change, human health, energy
security, sustainability — all benefiting from NBTs

o 1 yield (stability) in changing environments
o 1 food crops for better human nutrition and health

o Utilise bioactive green molecules (secondary
metabolites and proteins) for renewable materials,
energy, human wellbeing and health

O T resource use efficiency and stewardship for
resilient production

o 1 plant and crop health for resilient production

o 1 forest resilience and productivity under
anticipated future climate conditions

Qlutrient cycling and carbon sequestration /







2 — EPSO provides science advice to policy

Agricultural technologies — e.g. on NBTs

o EPSO statement on ECJ ruling regarding mutagenesis and
GMO directive, 19.2.2019

o EPSO informal science policy meetings

o EC study on NBTs

o The Council of the EU requested the EC to submit by
30.4.2021 a study, regarding the status of new genomic
techniques under Union law [Council Decision (EU) 2019/1904].

o EC will perform study covering all new genomic technigues
developed after 2001.

o EC invites contributions from MS and EU Stakeholders
(SHs): targeted consultation of EU level SHs that could be
directly or indirectly impacted and/or have potential interest
In new genomic techniques (list consulted SHs soon on EC
web) — incl. EPSO




2 — EPSO provides science advice to policy

Agricultural technologies — e.g. on NBTs cont.

EC study on NBTs — contributions from MS and EU-level SHs cont.
o EC consultation process:

— Draft questionnaire distributed to selected EU-level SHs (incl.
EPSO)

— SH meeting 10.2.2020 in Brussels discussing draft questionnaire

— Invitations to this meeting after confirmation of your interest (max.
2 participants representing your organisation in the consultation
process, their functions and contact details. Consultation
launched via EUSurvey in 2nd half of February.

— SHs have until 30.4.2020 to reply to the EUSurvey
guestionnaires.
0 Brussels 15.1.2020 MS Committee meeting (2001/18, 1829/2003,

2009/41) on the EU Council/Commission task on new techniques and
the GMO regulation. Member states will have a lot to follow up on
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‘When a meeting, or part thereof, is held under the Chatham
House Rule, participants are free to use the information
received, but neither the identity nor the affiliation of the
speaker(s), nor that of any other participant, may be revealed.’

The rule originated at Chatham House with the aim of encouraging
openness of discussion and facilitating the sharing of information. It is now
used throughout the world as an aid to free discussion of sensitive issues.
It provides a way for speakers to openly discuss their views in private while
allowing the topic and nature of the debate to be made public and
contribute to a broader conversation.
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Sweden

Ministry of Enterprise and Innovation

2015-2018, Field trials with GE plants
allowed without special permits

Court case C-528/16 Confédération
Paysanne
— Genome Editing is a form of mutagenesis
— In agreement with the concept of naturalness
— In agreement with the precautionary principle

Now:

— SE supported the study on GE that the EC
now is now conducting

— Argued that the EC should also study the
economic consequences of the EC court
ruling

— A small change in the legislation takes less
time to achieve and is more predictable






























Support for creating a future-ready regulation

Scientific engagement in the societal debate on genome editing

Communicate in a fact-based and yet accessible manner about
iInnovative plant science and its societal role

Collaboration of scientists and policy makers backing discussion
to improve the legislation

=> Flagship projects






NBT flagship - First ideas for examples

First ideas (non exhaustive):

o0 Resistance to fungi (e.g. mildew diseases) that are a problem in organic and
or conventional farming (e.g. in grapevines in Italy, France, Spain, Germany)

o Reduction of allergens in wheat (Gluten) or apple

o Diversify taste of crops that has been unified (e.g. tomato, pepper — e.g.
according to regional preferences)

o Altering the fatty acid or protein composition of food crops or crops for
industrial production (the latter must provide an obvious benefit for the public)

o Fungi resistant banana ...




[ NBT flagships — The concept ]

The example products could either benefit the population in a
certain European region or a certain group of consumers
(regional, health condition — e.g. allergic people, etc.), and / or improve
European competitiveness

Challenge: The benefit of such a product for the consumer should
be obvious and reasonable.

Projects should specify and later on demonstrate how they address
global challenges / societal questions, legislative requirements,
economic and consumer benefits.

The whole set of flagship projects (with consumer benefits) should
cover Europe.




[ NBT flagships — The concept ]

Gblic-private risk and benefit sharing to enable SMEs beinh

partner in the process.

Engage, from start to finish, scientists, industry (focus on SMES),
farmers, policy makers, regulatory agencies and citizens.

Flagship ideas can target different levels of technology readiness,
ranging from theoretical concepts, to proof-of-concept in confined
environments and field trials, to actual market release.

Ideally one should be market-ready to be further developed to

market release and authorisation might be envisaged in the medium
term to actually have a product on the market in Europe.




Picking up the stake - priority criteria

N

/ status: ongoing or de novo? \

feasibility: target identified or not?

novelty: novel or copy of existing mutation (same species or other species)?
type of benefit: crop culture (less intrants, resilience, adaptation, diversification,
productivity) or quality of the product (health benefit, technical improvement for
processing industry)?

beneficiary: farmer, consumer and/or citizen?

Impact: region or country or climatic zone or all of EC?

impact: field crop or niche market?

Impact: stakeholder/consumer concerns /
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