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JEuroseeds The EU Seed Sector — Facts & Figures

ANNUAL R&D
SPENDING:

" 20%

(of the companies’
turnover)

EMPLOYMENT:
approx.

52.000

R&D
STATIONS:

750

4.00 CE\I:‘I'ETIES

of agricultural and vegetable
species come to the
EU market EVERY YEAR*.

Euroseeds number euroseeds.eu

5 1 00 DIFFERENT
. VARIETIES

of agricultural and vegetable
species are available to EU
farmers TODAY*.

*https://ec.europa.eu/food/plant-variety-portal/
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seeds Global crop yield
growth rates

Plant breeding has contributed
more than 50% to agricultural A"er;i‘: ;’;‘?(f/r)ow"h
productivity in the past but yield

gain is slowing down
1.79
* The pace of change in the environment 1.0
and pest pressures are accelerating
* Anincrease in yield gain is needed to
keep pace

Maize Wheat Rice Soybeans
W 1961-1990 1990-2007

Reference: The Shifting Global Patterns of Agricultural Productivity (2009) JM Beddow, PG Pardey,
JM Alston. Choices: 24(4)
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seeds Plant breeding is responsible for approximately
""" 66 percent of annual productivity growth

THE VALUE OF PLANT 53‘:33&23
BREEDING IN THE EU IN Sy
THE LAST 20 YEARS

Since 2000, plant breeding
has had a significant impact
on EU's crop yield growth.

In fact, it accounts for an ANNUAL
— - YIELD
. GROWTH
OF

#EmbracmgNature
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Y Euroseeds The EU Policy Framework: Plant Breeding Innovation &
~ The EU Farm to Fork & Biodiversity Strategy

AP TEEER Sustainable
Food Loss - Food Production

& Waste *On average, hectare-weighted,
« =50% Pesticide use ' Fmeventuqn, 4 % production losses of more than

23 percent might be the outcome

« = 20%o Fertilizer use for the EU in total if the strategies

‘ Farm are fully implemented by 2030
= - 10% productive farmland : : to Fo rk *Plant breeding until 2040 at
250 . . g current pace will only be able to
© > 25% under organic production partially compensate for market
Sustainable losses
5 Food .
Sustainable Processmg & *Plant Breeding needs to speed
food consumption Distribution up!
https://ec.europa.eu/food/farm2fork en
Source: https://hffa-research.com/wp-content/uploads/2021/05/HFFA-Research-The-socio-economic-and-environmental-values-of-plant-breeding-in-the-EU.pdf 5
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We need an evolving toolkit in plant breeding

TISSUE CULTURE
ECJ Ruling 2018-
targeted
HYBRID
MARKER AssisTED mutagenesis

BREEDING

(SMART BREEDING) breeding =GMO

Triticale

Maize, millet
Sugar beet

SELECTION PRECISION
BREEDING BREEDING

MUTATION
BREEDING
GENOMIC SELECTION

CROSS BREEDING

GMO / GENE TRANSFER

EMBRACING
THE POWER
OF NATURE

#EmbracingNature www.plantbreeding.eu



https://ec.europa.eu/food/farm2fork_en
https://hffa-research.com/wp-content/uploads/2021/05/HFFA-Research-The-socio-economic-and-environmental-values-of-plant-breeding-in-the-EU.pdf
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Euroseeds Traits that are addressed in R&D with

Embracing Nature

New Genomic Techniques...

® Other*

5% m Agronomic value

8% Food and feed
quality

u Biotic stress
tolerance

m Herbicide
tolerance

m Industrial

Abiotic stress
tolerance

29%

<
<@

EU-SAGE Database (06-2022) Euroseeds Survey (2020) Modrzejewski et al. (2019)

*Traits mentioned under “other” relate to flavor, shelf-life, digestibility, ornamental value (flower color), and post-harvest quality.*

Source:
https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
https://doi.org/10.1186/513750-019-0171-5
https://doi.org/10.1016/j.tplants.2022.05.002

euroseeds.eu

Euroseeds '_I'he GMO Directive and the ECJ Court Case C-528/16
= iy @ nUtshell

Dir. 2001/18

GMO Definition: "genetically modified organism (GMO)" means an organism, with the exception of human beings, in which the
genetic material has been altered in a way that does not occur naturally by mating and/or natural recombination;

Annex IB: Techniques/methods of genetic modification yielding organisms to be excluded from the Directive, .......:
(1) mutagenesis,

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

ECJ Ruling 2018
1) Do organisms obtained by mutagenesis (old and new) constitute GMO's?

all plants obtained by any form of mutagenesis breeding are GMOs as defined by Article 2(2) of the GMO Directive
2001/18

2) Are all organisms obtained through mutagenesis exempted from regulatory obligations according to Annex IB of the GMO Directive
2001/18?

the mutagenesis exemption only applies to organisms obtained by methods of mutagenesis which have conventionally been
used in a number of applications and have a long safety record

euroseeds.eu



https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
https://doi.org/10.1186/s13750-019-0171-5
https://doi.org/10.1016/j.tplants.2022.05.002
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furoseeds  The Commission's NGT Study - Conclusions

« Several of the plant products obtained from NGTs have the potential to contribute to the
objectives of the EU’s Green Deal and in particular to the ‘farm to fork’ and biodiversity
strategies and the United Nations’ sustainable development goals (SDGs) for a more resilient and

sustainable agri-food system.

e NGTs constitute a diverse group of techniques, each of which can be used in various ways to
achieve different results and products. Therefore, safety considerations depend on the technique,
how it is used and the characteristics of the resulting product and cannot be made on all

techniques as a whole.

Euroseeds number euroseeds.eu 09-06-23 9

9
uroseeds Euroseeds Members: Change of R&D activities with
—=mue  NBTS after the 25 July 2018 ECJ ruling on mutagenesis
breeding
100%
90%
80%
70%
60%
50%
40%
30% Large
20% Medium
10%
0%
stayed the same went increased product focus were moved out Other* (please
down/stopped moved to non-EU of EU specify)
markets
Effect of the ECJ ruling on NBT-related R&D activities of companies. Percentages as to the total number of companies per company size group. Multiple answers were possible, because the
situation within companies might differ depending on the crop species and the projects. In addition, and under “other*” companies commented: all projects were re-evaluated, some
projects were put on hold and activities were modified in specific cases. These include discontinuation, reduction of scope, change in market focus and re-evaluation of timelines; We will
keep watching the future transition in the EU; some programs did not start as a consequence of the ECJ decision; After the decision of the ECJ, we decided to use the technology only for
gene discovery and validation and not for product development with partners anymore.
euroseeds.eu Source: https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
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https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
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Furoseeds

A Embracing Nature

Commission announced a Policy Initiative

Autumn 2021: Inception Impact Assessment — road map

L

Spring 2022: Public Consultation
« Summer 2022: Stakeholder Consultation(s)

« November 2022: Publication EFSA Statement — risk assessment criteria

Euroseeds number euroseeds.eu 09-06-23 11
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Furoseeds Results from the Public Consultation—
o Embracing Mature
Adequacy of the current legal framework
61% replied that maintaining plants produced by
targeted mutagenesis and cisgenesis under the
current framework is expected to have short-,
medium- or long-term consequences in their activity
or sector
= existing provisions of the GMO legislation are not adequate for plants obtained by targeted
mutagenesis or cisgenesis
= negative ® positive
= current GMO provisions adequate for plants produced by targeted mutagenesis or cisgenesis
= No Opinion
euroseeds.eu 09/06/2023 12
12
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furoseeds Where are we with the policy debate on "New
" Genomic Techniques” in the EU?

. T ted .
Inc:zst;:n::mact Staa;eg:ole qer European Elections
Consultation
04-2021 04-07/2022 Q2/2023

B ) B2 @)
g & ETAAE &

09-10/2021 06-09/2022
Publication of the Public consultation Legal Proposal
NGT Study by DG expected
SANTE
euroseeds.eu
13
Efficien ain might be neutralized by inefficient
Furoseeds V9 J Y

= processes and costly regulatory approaches

T— Variety registration

. - get to field trials 2-3 years
Disease Resstant Variety turnover in many

Poor Yield

oA oorte vegetables and some agricultural
N ‘ crops 2-4 years

N2 | \ \ efficiency gain via NGTs of 2-6

Conventional Breeding : 5-7 cycles of backcrossing

Disease Resistant years depending on crop/trait &

High Yield NGT application
Susceptible to Disease
B 100% High Yield
97% —
Disease Resistant <4 years to get Timelines for regulatory process for
High Yield to field trials NGTs in the EU:
Current GMO import approvals:
 Directly 5 years average EFSA assessment
L introduce the NA r
A resistance trait = 0.7 years average EC process
r [tivation roval???
Disease Resistant y ({ Disease Resistant Cultivatio apﬁ)”O a
Poor Yield High Yield + costs!!!
P +
Disease Resistant Variety registration

B 100%

Reference: Ahmad S et al., CRISPR/Cas9 for development of disease resistance in plants: recent progress,
limitations and future prospects, (2020) Briefings in Functional Genomics, 19(1) 26-39
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High Yield 2-3 years




Canada: Product based approach;
Health Canada guidance final

exempting plants without foreign
DNA

US: Final USDA revised
biotechnology regulation
exempts certain products; EPA
proposed rule exempt certain
products; FDA conducted
request for information from
the public, policy TBD

Europe: policy proposal expected from
EU Commission by Q2/2023

Norway: discussion of a “tiered”
approach

England: Precision Breeding bill excluding
certain gene edited PBI products
Switzerland: government proposal

until 2024 for exempting certain

genome edited plants from
GMO-moratorium

3]

A

Israel: guidance that = T

specific techniques
outside GMO scope

Argentina, Chile, Brazil, Paragu:
Colombia, Honduras, Guatemala, El
Salvador, Costa Rica: Case-by-case
approach, excluding certain gene edited
products

Peru: discussion started

Uruguay: draft regulation excluding
certain gene edited products

Positive Decision

No formal Declsion, but positive Direction

Discussion started, direction unclear
Restrictive Decision

15

Furoseeds

Embracing Nature

Malawi, Nigeria, Kenya:
excluding certain gene
edited PBI products
Burkina Faso: draft
guidance excluding
certain gene edited PBI
products

SA: government notice
that NBTs are covered by
current GMO regulations

Conclusions

09/06/2023

Policy developments around the world (03/2023)

Russia: decree for R&D program
clarifying that gene editing products
are “conventional-like”

China: “GMO-lite” proposal for
R&D

Taiwan/South Korea/ Thailand:
discussion of options

Indonesia: growing consensus to
exempt certain gene editing appl.
India: Exemption of SDN 1/2,
case by case approach with
extensive data requirements
Singapore: draft proposal to
exempt certain gene edited
products under consultation
Japan: excluding certain gene
edited products

Philippines: excluding non-
transgenic products

Australia: Revised gene tech v )

regulation excludes some
gene editing applications

NZ: High Court decision

that a few specific
techniques are GMOs

« Plant breeding has a proven track record of boosting sustainability options for agriculture
= Environmental: e.g. reduction of inputs by disease resistance, climate adaptation, reduction of land use
= Societal: e.g. improved quality, health effects
= Economic: e.g. improved income by improved yields and quality

« NGTs provide additional opportunities to support sustainability:
= Reduction of breeding time
= More targeted breeding approaches reducing complexity in breeding

= NGT applications are versatile and can be used in the development of a wide range of different plant products
with many different characteristics:

= GMO - like products
= Conventional - like products

« Europe should join the increasing number of countries that follow a differentiated and efficient regulatory
approach according to these product categories.

euroseeds.eu
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1000 Brussels
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http://www.euroseeds.eu/
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