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Context 
Plant breeding is an ancient activity, dating back to the very beginnings of agriculture. In the 
mid-1800s, Gregor Mendel outlined the principles of heredity using pea plants and thus provided 
the necessary framework for scientific plant breeding. The further development of genetic 
inheritance laws in the early 20th century sped up their application in plant breeding. Advances in 
biotechnology in the late 1970s allowed conventional breeding techniques – used to hybridise 
plants – to evolve, with the use of novel techniques able to introduce genetic changes. The term 
'established genomic techniques' refers to those techniques developed before 2001. A variety of 
new techniques have been developed over the past 20 years based on advances in biotechnology 
and for which the term 'new genomic techniques' (NGTs) is now widely used. Whereas established 
genomic techniques generate random sequence alterations in the genome, NGTs allow changes to 
be directed to a selected genomic location, thus enabling more precise editing of the genome.  

What are new genomic techniques? 

Defined as 'techniques capable of changing the genetic 
material of an organism and that have emerged or have 
been developed since 2001',1 NGTs are based on gene 
transfer (mutagenesis/cisgenesis/intragenesis) or rely on 
the accuracy of genome (or gene) editing.  

The most prominent gene-editing tool is based on 
Clustered Regularly Interspaced Short Palindromic 
Repeats (CRISPR) technology. CRISPR uses artificially 
engineered enzymes called nucleases that act as 
molecular scissors to split open the DNA double-
stranded helix, allowing the cell's own machinery to 
repair the break (see Figure 1). This technique is quick, 
precise and cheap, and has been used as a platform for 
many other NGTs.  

CRISPR's developers, French microbiologist 
Emmanuelle Charpentier and US biochemist 
Jennifer Doudna, were awarded the 2020 Nobel Prize in 
Chemistry. Expected benefits of gene-edited crops include 
enhanced nutrition, improved food safety, greater resistance 
to disease, weeds and pests, and better climate resilience, including drought tolerance. 

Mutagenesis, cisgenesis and intragenesis 

These genetic engineering techniques allow the genetic structure of an organism to be altered by adding, 
deleting or altering Deoxyribonucleic acid (DNA) – the molecule inside cells that contains the genetic information 
responsible for the development and function of an organism – with the aim of enhancing its genetic properties.  

• Mutagenesis is a set of techniques, allowing modifications of the genome without the insertion of 
foreign DNA. Prior to 1990, only conventional or random methods of mutagenesis were applied in vivo to 
entire plants. Later on, technical progress led to the emergence of in vitro mutagenesis, which made it 
possible to target the mutations (targeted mutagenesis) in order to create organisms with specific traits, 
or investigate the effects of genetic changes. 

• Cisgenesis is a modification of the genetic material of an organism with a sequence from the 
same species or one closely related. The new sequence is an exact copy of the sequence already present 
in the breeders' gene pool, which is the set of all genetic information for a given species. 

• Intragenesis is a modification of the genetic material of an organism with a combination of different 
sequences from the same species or one closely related. The new sequence is a re-arranged copy of 
sequences already present in the breeders' gene pool. 

Figure 1 – CRISPR-Cas9 in gene editing 

 
Source: Cambridge Core, 2016. 

https://www.nature.com/scitable/topicpage/gregor-mendel-and-the-principles-of-inheritance-593/
https://food.ec.europa.eu/plants/genetically-modified-organisms/new-techniques-biotechnology/ec-study-new-genomic-techniques_en
https://www.efsa.europa.eu/en/efsajournal/pub/6314
https://www.europarl.europa.eu/cmsdata/232239/Booklet%20WS%20Genome%20Editing%2015-04-2021_final.pdf
https://www.livescience.com/58790-crispr-explained.html
https://food.ec.europa.eu/system/files/2021-04/gmo_mod-bio_ngt_eu-study.pdf#page=15
https://edition.cnn.com/2020/10/07/health/nobel-prize-2020-winner-chemistry-scn-intl/index.html
https://edition.cnn.com/2020/10/07/health/nobel-prize-2020-winner-chemistry-scn-intl/index.html
https://www.nature.com/articles/s41588-022-01046-7
https://www.efsa.europa.eu/en/news/faq-criteria-risk-assessment-plants-produced-targeted-mutagenesis-cisgenesis-and-intragenesis
https://www.cambridge.org/core/journals/mrs-bulletin/news/crispr-implications-for-materials-science
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Currently, over 500 products are being developed worldwide using CRISPR and are at different 
stages of development, ranging from basic research to advanced R&D and near-commercialisation. 
In 2021, a Japanese company commercialised the first CRISPR-edited food – a gene-edited tomato, 
containing high levels of gamma-aminobutyric acid, an amino acid expected to help lower blood 
pressure. It was followed the same year by two species of fish gene edited to grow bigger. The green 
leafy vegetable range Conscious™ Greens, modified to enhance its flavour and colours, is expected 
to enter the US market in 2023. Data show that the global genome-edited product market was worth 
over US$5 billion in 2021 and is projected to be worth nearly US$12 billion by 2026. 

On 3 October 2023, the Commission presented a Recommendation on critical technology areas for 
the EU's economic security, for further risk assessment with EU countries. Out of the 10 critical 
technology areas, four are considered highly likely to present the most sensitive and immediate risks 
related to technology security and technology leakage, among which are biotechnologies. 

Existing situation 
EU legal framework on genetically modified organisms 
EU legislation on genetically modified organisms (GMOs) is one of the strictest in the world. It has 
two main objectives: protecting human and animal health and the environment in accordance with 
the precautionary principle,2 and ensuring the functioning of the internal market. Stringent 
procedures exist for the safety assessment, risk assessment and authorisation of GMOs before they 
can be placed on the market. To enable consumers as well as professionals to make informed 
decisions, labelling and traceability are also ensured. 

The EU's GMO legislation stems from 1990, when the first two directives regulating the use of GMOs3 
came into force. These main pieces of legislation are supplemented by a number of implementing 
rules or by recommendations and guidelines on more specific aspects. Both original directives have 
since been updated,4 but the definition of a GMO has remained unchanged, which makes the 
continuum between genetic engineering and conventional breeding difficult to accommodate.  

Whether an organism obtained through NGTs is considered a GMO depends on the interpretation 
of the current GMO definition. Article 2(2) of Directive 2001/18/EC defines a GMO as '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'. In a process-based 
interpretation of this definition, the mere use of a technique of genetic modification suffices for a 
resulting organism to be considered a GMO. In a product-based interpretation, the resulting 
organism must contain a new combination of genetic material in order to qualify as a GMO. A third 
possible interpretation combines both criteria. However, the definition is commonly interpreted as 
process-based and currently does not reflect the progress made in NGTs.5 

Authorisation and cultivation of GMOs in the EU 
The only GMO authorised for cultivation in the EU is maize MON 810, grown in Spain and Portugal, but 18 out of 
27 EU countries have restricted or prohibited its cultivation in all or part of their territories. Directive (EU) 2015/412 
gives EU countries more flexibility to decide on the cultivation of genetically modified crops on their territory, 
under certain conditions, at two distinct points in time: 
• during the authorisation procedure: an EU country can ask to amend the geographical scope of the 

application to ensure that its territory will not be covered by the EU authorisation; 

• after a GMO has been authorised: an EU country may prohibit or restrict the cultivation of the crop based 
on grounds related, among other things, to environmental or agricultural policy objectives, or other 
compelling grounds such as town and country planning, land use, socio-economic impacts, co-existence and 
public policy. 

While the market for genetically modified food in the EU is small, the EU makes use of a substantial amount of 
genetically modified feed, as it is a major importer of high protein agricultural commodities from countries where 
production is dominated by GMOs, such as Brazil. 

https://www.spglobal.com/commodityinsights/en/ci/research-analysis/gene-edited-crops-market-growth-spurred-by-regulatory-progress.html?ite=1025369&ito=3818&itq=e3f361ef-b69f-4de7-a548-b98c87b70dec&itx%5Bidio%5D=792563997
https://www.isaaa.org/blog/entry/default.asp?BlogDate=1/19/2022
https://consciousfoods.net/?utm_campaign=BBC%20Follow%20the%20Food&utm_medium=email&_hsmi=2&_hsenc=p2ANqtz-9O7gnNB8TzbWIeOgt3P_h9DEPCoYf32_fjBNkOmXUu4mvjmLwNf3Cy9IYwaShc0MTVbFAVFtrh_jDtTnM5kNb7FxTUXg&utm_content=2&utm_source=hs_email
https://www.marketsandmarkets.com/Market-Reports/genome-editing-engineering-market-231037000.html#:%7E:text=The%20global%20Genome%20Editing%20Market,of%20%2411.7%20billion%20by%202026.
https://defence-industry-space.ec.europa.eu/commission-recommendation-03-october-2023-critical-technology-areas-eus-economic-security-further_en
https://defence-industry-space.ec.europa.eu/commission-recommendation-03-october-2023-critical-technology-areas-eus-economic-security-further_en
https://food.ec.europa.eu/plants/genetically-modified-organisms/gmo-legislation_en
https://www.europarl.europa.eu/thinktank/en/document/EPRS_IDA(2015)573876
https://www.efsa.europa.eu/en/topics/topic/gmo
https://eur-lex.europa.eu/EN/legal-content/summary/genetically-modified-organisms-traceability-and-labelling.html
https://food.ec.europa.eu/plants/genetically-modified-organisms/reports-and-studies_en
https://food.ec.europa.eu/plants/genetically-modified-organisms/reports-and-studies_en
https://link.springer.com/article/10.1007/s00299-016-1990-2
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1454495306660&uri=CELEX:02001L0018-20150402
https://food.ec.europa.eu/plants/genetically-modified-organisms/gmo-authorisation/gmo-authorisations-cultivation/restrictions-geographical-scope-gmo-applicationsauthorisations-eu-countries-demands-and-outcomes_en
https://food.ec.europa.eu/plants/genetically-modified-organisms/gmo-authorisation/gmo-authorisations-cultivation/restrictions-geographical-scope-gmo-applicationsauthorisations-eu-countries-demands-and-outcomes_en
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32015L0412
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The annexes to the directive further define the techniques that: 

 result in genetic modification (listed in Annex I A, Part 1); 
 are not considered to result in genetic modification (Annex I A, Part 2); 
 result in genetic modification but yield organisms that are excluded from the scope of the 

directive (Article 3 and Annex I B). These techniques are mutagenesis and cell fusion (a 
technique 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). 

In addition, recital 17 states that the directive 'should not apply to organisms obtained through 
certain techniques of genetic modification which have conventionally been used in a number of 
applications and have a long safety record'.  

In replies to parliamentary questions, the Commission has stressed that the decision to include or 
exclude a technique from the scope of Directives 2001/18/EC and 2009/41/EC (on the contained use 
of GMOs) depends on the interpretation of the definition of GMOs and of the conditions for 
exemption provided for in the two directives. The Commission has also noted that the evaluation is 
complex, because the definition of a GMO under EU legislation refers both to the characteristics of 
the organism obtained and to the techniques used.  

Is gene editing comparable to conventional breeding? 
The legal status of NGTs has raised questions in the EU as well as worldwide. 

In 2018, the Court of Justice of the European Union delivered a judgment in which it held that 
organisms obtained by targeted mutagenesis are GMOs – since mutagenesis alters the genetic 
material of an organism in a way that does not occur naturally – and therefore such organisms come 
within the scope of EU-wide authorisation, traceability and labelling rules. On the question of 
whether the EU GMO legislation applies to organisms obtained by NGTs, the Court considered that 
the risks linked to the use of these techniques are similar to those of transgenesis – the introduction 
of a foreign gene into an organism – since the direct modification of the genetic material of an 
organism through mutagenesis makes it possible to obtain the same effects.  

The precautionary principle has thus been the most influential argument for placing techniques 
of targeted mutagenesis under the EU legislation governing GMOs. The Court's ruling also 
reaffirmed the EU's doctrine of regulating the process used to create GMOs rather than focusing on 
the characteristics of the final product(s), as is typically the case in the US, for example (see Table 1). 

However, the Court exempted the varieties that were created through 'mutagenesis techniques 
which have conventionally been used in a number of applications and have a long safety record'.  

In 2019, the Council asked the Commission to submit a study on the status of NGTs under EU law in 
light of the Court's ruling. The study, published in 2021, concluded that organisms obtained through 
NGTs, notably targeted mutagenesis, cisgenesis and intragenesis, are GMOs.  

International legal instruments 
The Convention on Biological Diversity – an international legal instrument ratified by 196 nations and in force for 
the past 30 years – covers biodiversity at all levels (ecosystems, species and genetic resources, including 
biotechnology) through its Cartagena Protocol on biosafety. The Protocol seeks to protect biological 
diversity from the potential risks posed by GMOs and is grounded in the precautionary principle. It notably allows 
countries to ban GMO imports and requires exporters to label shipments containing genetically altered 
commodities such as corn or cotton. The EU signed and ratified the Protocol in 2002 and its current definition of 
a GMO is in line with it. However, leading producers of GMO, such as the US, Argentina and Canada, have not 
signed the treaty. International discussions in the framework of the more recent Nagoya Protocol – in force since 
2014 – include, inter alia, the regulatory status of genome-editing techniques. 

http://www.europarl.europa.eu/sides/getAllAnswers.do?reference=E-2015-001802&language=EN
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32009L0041
http://www.europarl.europa.eu/sides/getAllAnswers.do?reference=E-2014-006525&language=EN
https://www.europarl.europa.eu/thinktank/en/document/EPRS_BRI(2020)659343
https://curia.europa.eu/jcms/upload/docs/application/pdf/2018-07/cp180111en.pdf
https://food.ec.europa.eu/plants/genetically-modified-organisms/gmo-authorisation_en
https://food.ec.europa.eu/plants/genetically-modified-organisms/traceability-and-labelling_en
https://eur-lex.europa.eu/eli/dec/2019/1904/oj
https://ec.europa.eu/food/plants/genetically-modified-organisms/new-techniques-biotechnology/ec-study-new-genomic-techniques_en
https://www.cbd.int/convention/
https://bch.cbd.int/protocol/
https://en.wikipedia.org/wiki/Biodiversity
https://en.wikipedia.org/wiki/Biodiversity
https://en.wikipedia.org/wiki/Precautionary_principle
https://www.cbd.int/abs/about/
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Comparative elements 
Regulation of NGTs among main non-EU producers of GMO crops 

In the United States, food and agricultural products are regulated by three governmental agencies – 
the US Department of Agriculture, the Food and Drug Administration and the Environmental 
Protection Agency (USDA, FDA and EPA) – under the 1986 US Coordinated Framework for 
Biotechnology that ensures these products are safe for the environment and human health. The 
three agencies regulate the characteristics of the products themselves rather than the process used 
to develop them. Even though the precautionary principle forms part of the US law on 
biotechnology, the process during which a GMO is produced is not considered to be dangerous per 
se and neither is the transfer of genetic material between organisms.  

In 2018, the USDA issued a statement on plant-breeding innovation, clarifying that the Agency did 
not have plans to regulate plants 'produced through innovative new breeding techniques which 
include techniques called genome editing'. In 2020, the USDA enacted the SECURE rule focusing on 
the properties of the plant rather than its method of production. The FDA, for its part, offers a 
voluntary premarket consultation programme for developers of new plant varieties to obtain early 
feedback on potential food safety considerations. In 2020, the EPA stated its intention to modify its 
oversight of plant-incorporated pesticides in order to exempt products made with newer 
biotechnologies,6 such as gene editing. 

In Brazil, safety standards for GMOs are set by the National Technical Commission for Biosafety 
(CTNBio). The risk level of each newly developed plant or food is evaluated on a case-by-case-basis. 
As in the US, the assessment focuses on the characteristics of the final product rather than the 
process used to create it. Gene-edited crops obtained through NGTs which do not contain foreign 
DNA are thus regulated as conventional plants and are exempt from the GMO regulatory framework. 

In 2015, Argentina became the first country in the world to develop regulatory criteria establishing 
whether a crop obtained through NGTs is or is not a GMO. The 'Argentina model' consists of only 
regulating genome-edited plants with permanent insertion of foreign DNA. All gene-edited 
products are examined on a case-by-case basis by the Argentine Biosafety Commission.  

The regulation of plants in Canada is based on the 1990 Plant Protection Act and solely considers 
the novel trait of a plant, regardless of which technology was used to produce it. A novel trait is 
defined by the Canadian Food Inspection Agency as 'a trait which is both new to the Canadian 
environment and has the potential to affect the specific use and safety of the plant with respect to 
the environment and human health. These traits can be introduced using biotechnology, 
mutagenesis, or conventional breeding techniques.' The Agency provides pre-market assessments 
for novel foods, novel feeds, and plants with novel traits, offering early feedback on potential issues.  

 

Table 1 – Top five global producers of GMO crops  

Country 
Commercial cultivation 
2019 (million hectares) 

Regulatory 
concept 

Ratification of Cartagena 
Protocol 

USA 71.5 Product No 

Brazil 52.8 Product Yes 

Argentina 24 Product No 

Canada 12.5 Product Yes 

India 11.9 Product No 

Source: ISAAA Brief 55, Biotech crops, 2019. 

 

https://www.usda.gov/topics/biotechnology/how-federal-government-regulates-biotech-plants
https://usbiotechnologyregulation.mrp.usda.gov/biotechnologygov/home/#:%7E:text=The%20goal%20of%20the%20Coordinated,of%20the%20biotechnology%20regulatory%20system.
https://usbiotechnologyregulation.mrp.usda.gov/biotechnologygov/home/#:%7E:text=The%20goal%20of%20the%20Coordinated,of%20the%20biotechnology%20regulatory%20system.
https://www.cambridge.org/core/books/abs/application-of-the-precautionary-principle-in-practice/precautionary-principle-in-the-united-states/0EDB7F46059462C9CE24579C963A984B
https://www.usda.gov/media/press-releases/2018/03/28/secretary-perdue-issues-usda-statement-plant-breeding-innovation
https://www.aphis.usda.gov/aphis/newsroom/news/sa_by_date/sa-2020/secure
https://www.fda.gov/NewsEvents/Newsroom/FDAVoices/ucm634021.htm
https://www.epa.gov/newsreleases/epa-supports-technology-benefit-americas-farmers-improve-sustainability
http://bch.cbd.int/database/record.shtml?documentid=113509
https://pubmed.ncbi.nlm.nih.gov/31321697/
https://www.inspection.gc.ca/plant-varieties/plants-with-novel-traits/gene-editing-techniques/eng/1541800629219/1541800629556
https://laws-lois.justice.gc.ca/eng/acts/p-14.8/FullText.html#:%7E:text=2%20The%20purpose%20of%20this,or%20eradicating%20pests%20in%20Canada.
https://inspection.canada.ca/eng/1297964599443/1297965645317
https://inspection.canada.ca/plant-varieties/plants-with-novel-traits/applicants/pre-submission-consultation/eng/1368394145255/1368394206548
https://www.isaaa.org/resources/publications/briefs/55/executivesummary/default.asp
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In India, GMOs are regulated under the 1989 'Rules for the manufacture, use, import, export and 
storage of hazardous microorganisms, genetically engineered organisms or cells'. The rules are 
supported by a series of guidelines on contained research, biologics, confined field trials, food safety 
assessment, and environmental risk assessment. In 2022, India's Ministry of Environment, Forest and 
Climate Change announced the exemption of genome-edited plants without foreign genes from 
biosafety assessment. 

Parliament's starting position  
In a 2014 resolution on 'Plant breeding: what options to increase quality and yields', Parliament noted 
that it was important to develop and use new plant-breeding techniques that respond to societal 
and agricultural demands and to be open to the technologies available. In addition, MEPs expressed 
concern at the Commission's delay in assessing new breeding techniques, and called on the 
Commission to clarify their regulatory status. The same year, in another resolution on 'The future of 
Europe's horticulture sector – strategies for growth', Parliament urged the Commission to differentiate 
between cisgenic and transgenic plants and to create a different approval process for cisgenic plants. 

Conversely, during the 2014-2019 term, Parliament systematically objected to every authorisation 
of 'traditional' genetically modified food and feed, demanding the suspension of all GMO approvals 
until their authorisation process has been revised. Similarly, in a 2020 resolution on COP15 to the 
Convention on Biological Diversity and in a 2021 resolution on the EU biodiversity strategy for 2030, 
Parliament called for a global moratorium on releases of gene drive organisms into nature. 

In October 2021, Parliament outlined its initial views on NGTs in an own-initiative report on the EU's 
farm to fork strategy. While noting the potential benefits from science and innovation in terms of 
NGTs, Parliament underscored the precautionary principle and the need to ensure transparency and 
freedom of choice for farmers and consumers. Similarly, the resolution stressed the importance of 
risk assessments and a comprehensive overview of options for traceability and labelling to ensure proper 
oversight and provide consumers with relevant information, including for products from third countries. 

Council starting position 
Given that the 2018 ruling by the Court of Justice brought legal clarity as to the status of NGTs, but 
also raised practical questions for both national authorities and the plant-breeding sector, the Council 
requested the Commission to prepare a study (see box below). The Commission study was published 
in April 2021 and the Agriculture and Fisheries Ministers held a debate on its conclusions in May 2021. 

The ministers responded positively to the study and appreciated the need to modernise the current 
legislation, while also recognising the particular challenges presented by such modernisation. They 
discussed the importance of reflecting the latest scientific developments when conducting risk 
assessments on NGTs, and the need to raise awareness and provide education on these issues. In 
March 2023, at the EU Environment Council meeting, Austria, supported by Cyprus and Hungary, 
voiced its concerns about the safety of plants derived from NGTs. The three delegations called for 
the application of the precautionary principle, as previously requested by the Environment Ministers 
in December 2021. 

Commission study on NGTs 
While the study clarified that organisms obtained through NGTs are subject to the EU GMO legislation, it 
concluded that recent developments in biotechnology, combined with the ambiguity of definitions, still impede 
the interpretation of some concepts, thus leading to regulatory uncertainty. Importantly, as NGTs constitute a 
highly heterogeneous group, safety considerations depend on the particular technique, its use and the 
characteristics of the resulting product. The study also confirmed that the current regulatory system involves 
implementation and enforcement challenges, relating in particular to the detection of NGT products that contain 
no foreign genetic material. This is an issue both for enforcement authorities and for applicants. Indeed, the 
availability of reliable detection methods is a prerequisite for a GMO market authorisation. Complementary 
traceability tools do not appear to offer a solution to this particular challenge and present a number of limitations. 

https://pubmed.ncbi.nlm.nih.gov/31321702/#:%7E:text=In%20India%2C%20genetically%20modified%20organisms,(Protection)%20Act%2C%201986.
https://dbtindia.gov.in/latest-announcement/guidelines-safety-assessment-genome-edited-plants2022
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P7-TA-2014-0131
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P7-TA-2014-0205
https://www.europarl.europa.eu/doceo/document/TA-8-2019-0198_EN.html?redirect
https://www.europarl.europa.eu/doceo/document/TA-9-2020-0015_EN.html
https://www.europarl.europa.eu/doceo/document/TA-9-2021-0277_EN.html
https://oeil.secure.europarl.europa.eu/oeil/popups/ficheprocedure.do?reference=2020/2260(INI)&l=en
https://eur-lex.europa.eu/eli/dec/2019/1904/oj
https://ec.europa.eu/food/plants/genetically-modified-organisms/new-techniques-biotechnology/ec-study-new-genomic-techniques_en
https://data.consilium.europa.eu/doc/document/ST-9022-2021-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-7054-2023-REV-1/en/pdf
https://www.consilium.europa.eu/en/meetings/env/2021/12/20/
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Preparation of the proposal 
Various studies were conducted to support the impact assessment, including case studies and 
reports by the Commission's Joint Research Centre and the European Food Safety Authority (EFSA). 

The views and evidence gathered from various key stakeholder groups were based on a dedicated 
consultation strategy. The impact assessment (IA) was informed by stakeholder consultation 
activities, including a collection of feedback on the Commission's Inception IA (24 September – 
22 October 2021, 70 894 contributions), a public consultation (29 April - 22 July 2022, 2 300 
contributions), a targeted stakeholder survey (28 June – 5 September 2022), interviews (June- 
December 2022) and focus groups on sustainability and traceability (22 and 23 September 2022). 
The consultation activities attracted considerable interest from citizens, reflecting mixed views. The 
majority of stakeholders from academia, breeders, farmers (except organic and GMO-free), agri-food 
chain operators and public authorities called for the adaptation of the current legislation to a more 
enabling framework. Conversely, a majority of environmental organisations, non-governmental 
organisations (NGOs), and retail and consumer organisations support maintaining the status quo.  

The proposal was accompanied by an impact assessment, which received a positive opinion with 
reservations from the Regulatory Scrutiny Board on 26 May 2023. Similarly to the 2021 Commission 
study on NGTs, the IA concluded that the current EU GMO legislation is not fit for purpose for plants 
obtained by NGTs. The IA pointed to three issues: 

 the authorisation procedure and risk assessment requirements of the current EU GMO 
legislation are not adapted to the variety of potential NGT plant products, and as a result are 
disproportionate or inadequate in certain cases; 

 the current EU GMO legislation raises implementation and enforcement challenges for certain 
plants produced by NGTs; 

 the current EU GMO legislation applied to NGTs is not conducive to innovation. 

The changes the proposal would bring 
On 5 July 2023, the European Commission tabled a proposal for a regulation on plants obtained by 
certain NGTs aiming at maintaining a high level of protection of human health, while encouraging 
the development of varieties that help to fight climate change and reduce use of pesticides. 

Categories of plants and definitions 
The regulation follows a lex specialis – lex generalis approach. In other words, where there are no 
specific rules foreseen, NGT plants and their products would be subject to the rules which apply to 
GMOs. The Commission's proposal is structured around a distinction between two categories of 
plants. The aim is to distinguish varieties 'considered equivalent to conventional plants' – 'category 
1 NGT plants' – from all other plants obtained through NGTs (category 2 NGT plants), namely, 
targeted mutagenesis, cisgenesis and intragenesis.7 This fundamental distinction permeates the 
text as a whole and determines the different provisions envisaged by the Commission. 

Annex I to the Commission proposal indicates that a 'NGT plant is considered equivalent to 
conventional plants when it differs from the parent plant by no more than 20 genetic modifications'.  

Criteria for the risk assessment of plants obtained by mutagenesis or cisgenesis 
In October 2022, following a request by the European Commission, EFSA published a statement on the criteria 
for the risk assessment of plants obtained by mutagenesis or cisgenesis. The core of these criteria is the concept 
of 'history of safe use', which was originally developed for food risk assessment and has always been heavily 
debated regarding its use in environmental risk assessment. EFSA stated in the document that, before the 
proposed risk assessment criteria could be applied, many aspects required further development and definition, 
including the concept of 'history of safe use'. Particularly with regard to environmental risk assessment, many 
questions remain open, as the EFSA considers them to be overly vague. 

https://publications.jrc.ec.europa.eu/repository/handle/JRC123830
https://www.efsa.europa.eu/en/topics/topic/new-advances-biotechnology
https://food.ec.europa.eu/system/files/2022-09/sc_modif-genet_consultation-strategy-ngts.pdf
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13119-Legislation-for-plants-produced-by-certain-new-genomic-techniques_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13119-Legislation-for-plants-produced-by-certain-new-genomic-techniques/public-consultation_en
https://data.consilium.europa.eu/doc/document/ST-11592-2023-ADD-4/en/pdf
https://data.consilium.europa.eu/doc/document/ST-11592-2023-ADD-2/en/pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023PC0411&qid=1696339245395
https://efsa.onlinelibrary.wiley.com/doi/full/10.2903/j.efsa.2022.7618
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These 'genetic modifications' are listed exhaustively. They include, for example, nucleotide deletion, 
targeted reversal of a DNA sequence, but also 'any other targeted modification, regardless of size, 
provided that the resulting DNA sequences already exist ... in a species of the breeder's genetic 
heritage'. 

According to Article 29 of the proposal, the Commission reserves the right to use delegated acts to 
'adapt this list [of genetic modifications] to scientific and technological progress' up to five years 
after the entry into force of the text. Beyond these criteria, the Commission states that plants whose 
characteristic trait obtained through NGTs is 'herbicide tolerance' are excluded from 'category 1 NGT 
plants'. 'Category 2 NGT plants' are defined by default: they include all other varieties obtained 
through these new breeding techniques.  

Notification, verification, authorisation and placing on the market 
The deliberate release and placing on the market of NGT plants would be subject to one of two 
procedures: verification to establish equivalence with conventional products (Chapter II), or 
authorisation in accordance with Directive 2001/18 on the deliberate release into the environment 
of GMOs or Regulation 1829/2003 (Chapter III) on genetically modified food and feed.  

Since 'category 1 NGT plants' are considered 'equivalent' to conventional plants, the deliberate 
release and placing on the market of this type of variety would be conditional on a simple 
verification procedure. To do so, the applicant would have to apply to the competent authority in 
the EU country concerned and provide it with information on the genetic modifications carried out. 
The verification procedure would rely on science-based criteria covering the type and extent of 
plant genetic modifications that can be observed in nature or with conventional breeding 
techniques. However, 'category 1 NGT plants' remain prohibited in organic production (Article 5). 

To guarantee uniform application and legal certainty to operators, the criteria would be 
complemented by thresholds for both size and number of modifications, ensuring that plants 
featuring complex sets of modifications remain under the regulatory oversight of the GMO legislation. 
The criteria would be subject to possible revision in view of scientific and technical progress. Once 
this procedure is validated, the variety would be considered a NGT similar to a conventional variety. 

The Commission intends to create a principle of free movement for 'category 1 NGT plants'. 
Consequently, this category is excluded from the scope of the 'safeguard clauses' that EU countries may 
adopt to prohibit the use of a GMO in their territories. Prior to the placing on the market of NGT plants 
which have not yet been classified as category 1 by way of a verification procedure, the procedure would 
be conducted at EU level from the outset to ensure the smooth functioning of the internal market. 

For 'category 2 NGT plants', the notification procedure referred to in Article 6(1) of Directive 
2001/18/EC would apply for any introduction into the environment other than placing on the market. 
It would include an 'environmental risk assessment' concerning, among other things, potential 
effects on human and animal health. When placing category 2 NGT plant products intended for 
human consumption on the market, the applicant must go through an authorisation procedure, i.e. 
a risk assessment of the product. EU countries are also required to adopt coexistence measures to 
avoid the unintended presence of such NGT plants in organic and conventional crops (Article 24).  

Traceability and labelling 
Regarding traceability, the Commission opted for a hybrid solution. For 'category 1 NGT plants', the 
mandatory labelling that applies to GMOs is abandoned. At consumer level, traceability is deemed 
to be guaranteed through the labelling of seeds and the creation of a new, publicly accessible 
database listing all 'category 1 NGT plants' (Articles 10-11) and through the variety catalogues of the 
plant reproductive material/forest reproductive material legislation (Articles 36-39). Mandatory 
labelling is created, but only for products intended for plant reproduction. On the other hand, the 
Commission proposes to maintain mandatory labelling for all 'category 2 NGT plants', to indicate 
that the product is a GMO.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32001L0018&qid=1688046090748
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32003R1829&qid=1688045980576
https://food.ec.europa.eu/plants/plant-reproductive-material/legislation/future-eu-rules-plant-and-forest-reproductive-material_en
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The Commission leaves the possibility of specifying the characteristics brought about by the genetic 
modification by adding a factual statement on the intended purpose of the genetic modification 
(Article 26). To enable operators to use this complementary labelling in a harmonised manner and 
avoid misleading or confusing indications, a proposal for such labelling would be provided in the 
application for authorisation and would be specified in the authorisation decision. 

Monitoring and oversight 
Category 1 NGT plants would remain subject to any regulatory oversight that applies to 
conventionally bred plants. As is the case for conventional plants and products, those NGT plants 
and related products would be subject to the applicable sectoral legislation on seed and other plant 
reproductive material, food, feed and other products, and horizontal frameworks, such as the nature 
conservation legislation and environmental liability. In this regard, NGT food falling out of the scope 
of Regulation 1829/2003 on genetically modified food as a consequence of the equivalence 
determination but featuring a significantly changed composition or structure that affects the 
nutritional value of the food will fall within the scope of Regulation (EU) 2015/2283 on novel foods. 

Regulatory incentives 
Regulatory incentives (Article 22) would be offered to applicants for 'category 2 NGT plants' 
containing traits with the potential to contribute to a sustainable agri-food system, in order to steer 
the development towards such traits. Such incentives would consist of an accelerated procedure for 
risk assessment and enhanced pre-submission advice. Additional incentives would be offered to 
applicants from small or medium-sized enterprises (SMEs), to promote access by small players and 
to support diversification of the food system.  

The criteria to trigger these incentives would focus on broad trait categories with the potential to 
contribute to sustainability (such as those linked to tolerance or resistance to biotic8 and abiotic9 
stresses, improved nutritional characteristics or increased yield). Consequently, the Commission 
proposal envisages incentives, particularly in authorisation procedures, for plants with Annex III 
characteristics: 'resistance to plant diseases', 'climate adaptation', 'enhanced nutritional quality' or 
'enhanced yield'. Based on the regulation's goal of contributing to the targets of the 'farm to fork' 
strategy to reduce the use of pesticides, incentives would not be available for plants featuring 
herbicide-tolerant traits obtained with NGTs. 

Issues relating to patents and intellectual property rights 
The proposal does not regulate issues of intellectual property. The Commission intends to assess, as 
part of a broader market analysis, the impact that the patenting of plants and related licensing and 
transparency practices may have on innovation in plant breeding. It will also assess their impact on 
breeders' access to genetic material and techniques, on availability of seeds to farmers and on the 
overall competitiveness of the EU biotech industry. The Commission will report on its findings by 2026.  

Advisory committees 
Consultation of the European Economic and Social Committee (EESC) and the European Committee 
of the Regions (CoR) is mandatory for this legislative file. The EESC adopted its opinion in October 2023 
(rapporteur Arnaud Schwartz, Diversity Europe – Group III, France). While it welcomes the principle of 
an environmental and health risk assessment corresponding to the type of modification applied, the 
opinion urges the Commission to consider implementing systematic ex post monitoring and labelling 
of 'category 1 NGT plants'. It also proposes the creation of a European traditional seed bank, which 
could help guarantee the availability of endemic plants in the future, via a collaboration with the 
Global Seed Vault in Norway. Finally, attention is drawn to the necessity to prevent non-NGT 
professionals from purchasing kits for genetic modification online. The CoR has appointed Erik 
Konczer (PES, Hungary) as rapporteur. The opinion is scheduled for adoption in the Commission for 
Natural Resources on 5 February and for a plenary vote on 17 April 2024. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32003R1829&qid=1688045980576
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32015R2283
https://www.eesc.europa.eu/en/our-work/opinions-information-reports/opinions/plants-produced-new-genomic-techniques
https://www.seedvault.no/our-contribution/our-purpose/
https://cor.europa.eu/en/our-work/Pages/OpinionTimeline.aspx?opId=CDR-4545-2023
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National parliaments 
Two reasoned opinions were sent within the deadline. The House of Representatives of Cyprus 
considers that the proposal is in conflict with the principle of subsidiarity. It has doubts that the need 
for legislative action at the EU level is based on sufficient quantitative and qualitative indicators and 
that an alternative course of action has been adequately and thoroughly explored. Similarly, the 
Hungarian National Assembly objects to the adequacy of the legal basis employed, as well as the 
fact that contrary to current legislation on GMOs, the proposal does not grant the possibility for EU 
countries to choose whether or not they wish to cultivate plants obtained by NGTs. 

Stakeholder views10 
The deadline for stakeholders' feedback on the Commission proposal was 5 November 2023. A total 
of 3 860 contributions had been received, of which 91 % were from citizens, 3 % from companies and 
1 % from NGOs. There is a clear split between those in favour and those against the proposal. While 
industry lobbies hailed the 'game-changing proposals' for plant-breeding innovation, green interest 
groups adopted a critical stance, urging the Council and Parliament to reject the proposal. 

The EU's largest farm lobby, COPA-COGECA, welcomed the Commission's proposal, arguing that 
NGTs are 'part of the toolbox that enables breeders to speed up their breeding programmes and 
bring faster and better plant varieties to the market, which must be accessible in all sectors and all 
regions helping European farmers, who face many challenges including the acceleration of climate 
change'. The umbrella body underlines that new plant varieties 'must offer additional benefits 
compared to existing ones', while 'knowing that these varieties have been tested and evaluated 
according to an already established criteria is a form of assurance for farmers'.  

The European Council of Young Farmers (CEJA) was equally enthused by the long-awaited 
proposal on NGTs. CEJA hails the possibility – created by the opportunity to use targeted 
mutagenesis and cisgenesis – for farmers to mitigate and adapt to climate change, thanks to better-
adapted varieties. The umbrella body acknowledges the 'consideration given to farmers' freedom 
of choice with seed labelling, but regrets that organic farmers are not granted this ability'.  

Commenting on the proposal, Euroseeds Secretary-General Garlich von Essen welcomed the 
'differentiation of conventional-like NGTs from the outdated and practically unworkable approval 
requirements of transgenic GMOs', which is a 'prerequisite for a proportionate framework adapted to 
different profiles of these plants'. This notification process 'needs to be efficient and based on clear 
scientific criteria' to avoid a situation whereby 'a simple administrative process becomes politicised 
and inconclusive.' Euroseeds supports the distinction made on the market but raises concerns about 
'inconsistencies and restrictions, such as the prohibition of NGT-derived plants in organic farming'.  

IFOAM Organics Europe, the umbrella body representing the organic movement, is on a 
completely different page, arguing the proposal is 'misguided, dangerous for European seed 
autonomy, and a distraction from the agro-ecological solutions needed to move agriculture towards 
sustainability'. The body urges MEPs and governments to 'act to protect the freedom of farmers and 
consumers not to use or buy products from genetic engineering, and to prevent the monopolisation 
of genetic resources through patents'. It welcomes the prohibition of NGTs from organic production, 
which is 'in line with the position of the organic food and farming sector', but voices misgivings as it 
'does not provide a clear basis to protect GMO-free and organic production with co-existence 
measures, nor to ensure a fair distribution of risks and burdens'.  

Friends of the Earth Europe echoes this sentiment, emphasising that the proposal 'sacrifices 
consumer rights and puts nature at risk', as it 'abolishes labelling requirements, safety checks and 
any type of liability processes for new GMOs'. The NGO argues that the 'deregulation proposal' will, 
inter alia, allow the release of untested new GMOs into nature, adding that 'no research has been 
conducted on how new GMOs interact with bees and other pollinators, nor on how GMO cropping 
can speed biodiversity loss'.  

https://ipexl.europarl.europa.eu/IPEXL-WEB/document/COM-2023-0411
https://ipexl.europarl.europa.eu/IPEXL-WEB/document/COM-2023-0411
https://ipexl.europarl.europa.eu/IPEXL-WEB/document/COM-2023-0411/cyvou
https://ipexl.europarl.europa.eu/IPEXL-WEB/document/COM-2023-0411/huors
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13119-Legislation-for-plants-produced-by-certain-new-genomic-techniques_en
https://www.thenews.coop/172022/sector/retail/mixed-co-op-reactions-to-european-commission-proposal-on-ngt-plants/
https://www.ceja.eu/press-releases/1807
https://euroseeds.eu/news/planting-the-seeds-of-tomorrow-european-commission-unveils-game-changing-proposals-for-plant-breeding-innovation/
https://www.organicseurope.bio/news/ngt-proposal-a-step-backward-for-biosafety-freedom-of-choice-and-consumers-information/
https://friendsoftheearth.eu/press-release/eu-commissions-new-gmos-proposal-sacrifices-consumers-rights-and-puts-nature-at-risk/
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Claiming the proposal is 'based on promises made by the industry about products that are currently 
still in the pipeline, without baseline or independent assessment on the actual sustainability of new 
GMOs,' the organisation urges the EU's Environment and Health Ministers and MEPs to reject this piece 
of legislation.  

Pesticide Action Network (PAN) Europe also joined the chorus of opponents, describing the 
'solutions' proposed by industry as 'merely wishful thinking', likening it to the 'same kind of 
deception that we observed earlier with conventional GMOs'. PAN Europe is convinced that the 
proposal 'violates the precautionary principle' and is 'not in line with the European Green Deal's 
promises', as the new techniques 'will only benefit the seed industry, leaving farmers, citizens and 
the environment unprotected'.  

Legislative process 
In Parliament, Jessica Polfjärd (EPP, Sweden) presented her draft report to the Committee on 
the Environment, Public Health and Food Safety (ENVI) on 7 November 2023. The file is subject to the 
urgent procedure. Nearly 1 200 amendments were tabled (24 - 233, 234 - 538, 539 - 863 and 864 - 1193). 
The ENVI committee vote on the draft report is scheduled for 24 January 2024, with a view to a vote 
during the February I plenary session. The Committee on Agriculture and Rural Development (AGRI) has 
shared competencies under Rule 57. AGRI voted its opinion on 11 December 2023, after nearly 
600 amendments were tabled. 

Several amendments in Polfjärd's draft report seek to relax the provisions applying to 'category 1 
NGT plants' by eliminating the additional requirements that differentiate them from conventional 
plants. Amendment 10 proposes removing the term 'genetically modified' from the definition of 
NGT plants. Arguing that 'Conventional-like NGT plants should be treated conventionally...', Polfjärd 
suggests deleting the requirement for mandatory labelling of seeds from 'category 1 NGT plants' 
(amendment 5), in contrast to the Commission's proposal. The justification statement reads that 
'transparency and consumer choice can be fully ensured' by making information on NGT use 
available in public databases. Similarly, amendment 4 would allow use of 'category 1 NGT plants' in 
organic farming. 

Amendments 22 and 23 concerning the criteria set out in Annex I to determine NGT plants falling under 
'category 1', maintain that the threshold of 20 genetic modifications must be relative to the ploidy 
status11 of the plant, that is, the number of sets of chromosomes that are found within the nucleus.  

Several amendments clarify that the competent authority of the EU country in which the application 
is submitted should be entrusted with the verification process for the marketing of NGT-derived 
seeds. The remaining EU countries would be able to challenge an approval decision only with a 
reasoned objection. Finally, concerning patents of plants obtained through NGTs, Polfjärd 
acknowledges the concerns of breeders and farmers but suggests that the issue should be 
addressed in a separate piece of legislation to prevent the proposal from exceeding its scope. 

In the Council, the proposal was presented to delegations in the Working Party on Genetic resources 
and innovation in agriculture on 10 July 2023. Ministers exchanged views on it at the Agriculture 
and Fisheries Council on 25 July and 20 November. The Working Party examined the NGT proposal 
during its meetings of 26-27 July, 11- 12 and 25- 26 September, 5-6 and 30-31 October, and 14 and 
27-28 November. At the Agriculture and Fisheries Council meeting of 11 December, the Spanish 
Presidency took note of the good progress made and put forward a new compromise text. However, 
agriculture ministers failed to reach a common position.  

EU countries remain split on a number of controversial elements, namely the coexistence of organic 
agriculture with NGT plants, the absence of a provision allowing EU countries to ban cultivation of 
NGT plants on their territory and the treatment of patents (currently excluded from the text).  

Belgium, which takes over the rotating Presidency of the EU Council on 1 January 2024, will resume 
discussions at a technical level in the hope of reaching a political agreement. 

https://www.pan-europe.info/press-releases/2023/07/deregulating-new-gmos-european-commission-goes-against-will-its-own-citizens
https://www.europarl.europa.eu/doceo/document/ENVI-PR-754658_EN.pdf
https://www.europarl.europa.eu/doceo/document/RULES-9-2023-11-01-RULE-163_EN.html
https://www.europarl.europa.eu/doceo/document/ENVI-AM-755986_EN.pdf
https://www.europarl.europa.eu/doceo/document/ENVI-AM-756242_EN.pdf
https://www.europarl.europa.eu/doceo/document/ENVI-AM-756243_EN.pdf
https://www.europarl.europa.eu/doceo/document/ENVI-AM-756244_EN.pdf
https://www.europarl.europa.eu/doceo/document/RULES-9-2023-11-01-RULE-057_EN.html
https://www.europarl.europa.eu/doceo/document/AGRI-AD-757371_EN.pdf
https://www.consilium.europa.eu/en/documents-publications/public-register/public-register-search/results/?DocumentLanguage=EN&OnlyPublicDocuments=False&OrderBy=DOCUMENT_DATE+DESC&WordsInSubject=new+genomic+techniques&Page=1
https://www.consilium.europa.eu/en/meetings/agrifish/2023/12/10-11/?utm_source=dsms-auto&utm_medium=email&utm_campaign=Agriculture+and+Fisheries+Council+(Agriculture)
https://data.consilium.europa.eu/doc/document/ST-16443-2023-INIT/en/pdf
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ENDNOTES
 

1  That is, after the existing EU legislation on genetically modified organisms was adopted. 
2  At EU level, the precautionary principle was enshrined in the Maastricht Treaty in 1992. It is now included in Article 191 

of the Treaty on the Functioning of the European Union among the principles underpinning EU environmental policy. 
3  Directive 90/220/EEC on the deliberate release of GMOs into the environment and Directive 90/219/EEC on the 

contained use of genetically modified micro-organisms. 
4  Directive 2001/18/EC on the deliberate release into the environment of genetically modified organisms, and 

Directive 2009/41/EC on the contained use of genetically modified micro-organisms. Regulation (EC) No 1829/2003, 
concerning genetically modified food and feed, was added in 2003. 

5  NGTs are indeed capable of altering the genetic material in a target organism. However, these alterations in some 
cases merely result in genetic combinations that also occur in nature or through conventional breeding, while other 
alterations are more unlikely to occur naturally. 

6  In the US, the term 'bioengineered crops' is used for GMO crops. 
7  The use of NGTs introducing genetic material from a non-crossable species (transgenesis) should remain subject to 

the current GMO legislation, since the resulting plants might bear specific hazards associated with the transgene and 
there is no indication that current GMO legislative requirements need adaptation in the same way as for NGT plants. 

8  Biotic stress includes various plant pathogens such as bacteria, fungi, viruses, nematodes, insects, and others. 
9  Examples of abiotic stresses include drought, salt, cold, and heat. 
10 This section aims to provide a flavour of the debate and is not intended to be an exhaustive account of all different 

views on the proposal. Additional information can be found in related publications listed under 'European Parliament 
supporting analysis'. 

11  Haploid organisms only contain one complete chromosome set, unlike diploids, which contain two. Polyploids – 
organisms with more than two complete sets of chromosomes – are common among plants. In the case of a diploid 
plant, one modification would account for two changes. 
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