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Towards a scienti fi cally justi fi ed,
diff erenti ated regulati on of genome
edited plants in the EU
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On 25 July 2018, the European Court of Justice ruled on the interpretation of the definition 
of the term ‘genetically modified organism’ (GMO) in the GMO Directive 2001/18/EC. It fol-
lows from the ruling that all organisms produced by genome editing are subject to the legal 
framework applicable to release, placing on the market, labelling, and traceability of GMOs. In 
contrast to traditional breeding methods, genome editing methods enable directed, cost and 
time-saving modifications (mutations) of the genome of crops, which are often indistinguish-
able from naturally occurring mutations. The blanket legal classification as a GMO therefore 
fails to consider the type of genetic modification present in the genome edited organism and 
whether this modification could have occurred accidentally or through traditional breeding 
methods. It also disregards whether the origin of the genetic modification can be identified 
and attributed to a particular breeding method. The science academies and the German Re-
search Foundation (Deutsche Forschungsgemeinschaft – DFG) therefore conclude that the pri-
marily process-based European regulatory approach is no longer justifiable. After all, potential 
risks can only emanate from the modified traits of the organism as a product of the breeding 
process, and not from the process itself.

More than 100 (potentially) marketable genome edited crops are currently known worldwide; 
these plants have been created through directed point mutations or deletions of a small num-
ber of base pairs and are beneficial for nutrition as well as for productive, low-pesticide and 
resource-conserving agriculture. They include soybeans with healthier fatty acids, gluten-re-
duced wheat, potato tubers with a longer shelf life, bacteria-resistant rice, fungus-resistant 
varieties of grapes, wheat and cocoa, and drought-tolerant varieties of corn, wheat, and soy-
beans. Likewise, it is possible to produce genome edited plants that combine beneficial prop-
erties of wild plants with those of high-performance varieties. Some of the new breeding lines 
have yet to prove these benefits in field trials. Meanwhile, these trials are almost impossible 
in the European Union (EU) due to frequent vandalism and deliberate destruction of testing 
fields.

In many countries outside the EU, genome edited plants that could in principle have come 
about by chance or through traditional breeding are exempted from GMO-related regulations. 
European genetic engineering legislation, on the other hand, hinders the research, develop-
ment and application of urgently needed improved crops to support productive, climate-adapt-
ed and sustainable agriculture.

The products of random mutagenesis breeding using high-energy radiation or mutagenic 
chemicals have been classified by the European legislator as ‘safe’ GMOs for decades and are 
therefore exempt from GMO regulation. This is in line with the consistent application of the 
precautionary principle, under due consideration of opportunities as well as risks. Likewise, 
even after almost 30 years of worldwide utilisation of transgenic crops produced using conven-
tional genetic engineering in agriculture, no risks inherent to the technology could be detected 
for humans, nature or the environment. Accordingly, the science academies and the DFG see 
an urgent need to reassess the products of the much more precise and efficient methods of 
genome editing and to amend European genetic engineering law.
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larati on to resulti ng traits. The requirement, 
nature and scope of a science-based risk as-
sessment should be determined on the basis 
of the innovati ve nature of the product or 
trait concerned. In case of doubt, an upstream 
assessment process involving the European 
Food Safety Authority should be established 
with a nati onal authority. This process should 
clarify the regulatory status of the plant in 
questi on (where appropriate, already early in 
the development phase). The European Com-
mission should review the new EU regulatory 
framework on a regular basis, at least every 
fi ve years, with regard to its adequacy in light 
of the state of the art in science and technol-
ogy and against the background of fair market 
competi ti on. The framework should be revised 
accordingly where necessary.

Recommendati on 3. Facilitati ng fi eld trials:
Genome editi ng methods are an essenti al 
methodological additi on to plant and agri-
cultural research, as they allow the geneti c 
make-up of culti vated plants to be modifi ed 
in a much more precise and ti me-effi  cient 
way than before in order to investi gate un-
known gene functi ons in detail. Parti cularly 
complex properti es such as tolerance to salt, 
drought or heat are sti ll insuffi  ciently under-
stood at the geneti c level. The strict, primar-
ily process-based regulati on which covers all 
genome edited plants indiscriminately, sub-
stanti ally restricts the freedom of research in 
the EU without substanti al justi fi cati on. The 
associated bureaucrati c eff ort delays plant 
research and makes it considerably more ex-
pensive. Moreover, it creates a recruitment 
disadvantage for top researchers and damages 
the career opportuniti es of young scienti sts. 
Field trials, which are necessary for the trans-
fer of research results from the laboratory to 
actual culti vati on conditi ons and for approval 
under current geneti c engineering legislati on, 
are virtually non-existent with genome edited 

Recommendations

Recommendati ons

Recommendati on 1. Amendment of European 
geneti c engineering legislati on: In a fi rst step, 
the European geneti c engineering legislati on 
should be amended. This should include a revi-
sion of the GMO defi niti on or the associated ex-
empti ons within the current legislati ve period 
of the European Parliament in order to exempt 
genome edited organisms from the scope of 
geneti c engineering legislati on if no foreign ge-
neti c informati on is inserted and/or if there is a 
combinati on of geneti c material that could also 
result naturally or through traditi onal breeding 
methods. An offi  cial preliminary examinati on 
process should be used in individual cases to 
provide scienti fi c clarifi cati on as to whether 
a GMO is present within the meaning of the 
amended regulati ons. These moderate chang-
es to existi ng geneti c engineering legislati on, 
which can be implemented within a managea-
ble ti meframe, would bett er refl ect the current 
state of scienti fi c knowledge than the existi ng 
GMO regulatory framework. This would also 
align European legislati on with the regulati on 
of some of the EU’s major trading partners in 
the agricultural sector.

Recommendati on 2. A fundamentally new 
legal framework: A second step should com-
prise developing a fundamentally new legal 
framework that is detached from the previ-
ous, process-based regulatory approach to 
geneti c modifi cati on. This longer-term acti on 
is the logical next step from a scienti fi c point 
of view. The current process-centric approach 
cannot be scienti fi cally justi fi ed. However, it is 
also unwarranted for regulati on to disti nguish 
between breeding methods with and with-
out transgenic DNA. Risks to humans, nature, 
and the environment can only arise from the 
plant (or its new traits) and the way in which 
it is used, but not from the process on which 
the geneti c modifi cati on is based. A new legal 
framework must therefore link the require-
ment of authorisati on, registrati on, or dec-

3



66

crops in the EU. This is also due to the fact that 
fi eld trials with GMOs have to be published in 
a locati on register and have therefore oft en 
been the target of deliberate fi eld destructi on. 
This has resulted in the ‘export’ of fi eld exper-
iments to non-EU countries, where genome 
edited plants are regulated in a more diff er-
enti ated way. However, breeding successes 
can only be reliably studied in those growing 
regions in which the varieti es are ulti mately 
to be culti vated. Field trials are therefore an 
essenti al component of modern plant scienc-
es and breeding research. For this reason, an 
amendment of geneti c engineering legislati on 
is parti cularly pressing so that fi eld trials in the 
EU can be made practi cable again as quickly 
as possible. Suitable communicati on strategies 
should also be developed in this context to 
strengthen the voice of science in the societal 
discourse on geneti c engineering.

Recommendati on 4. Diff erenti ated discus-
sion of breeding methods: The further devel-
opment and use of genome edited crops de-
pend not only on regulatory practi ce but also 
on consumer acceptance. The sciences should 
communicate realisti c expectati ons. Criti cs of 
geneti c engineering should also clearly disti n-
guish between processes and their products 
as well as between applicati on scenarios, for 
example in crops and in human medicine. Eu-
ropean consumers are under the false impres-
sion that most of the food available in Europe, 
including organic products, is produced ‘GMO-
free’. However, even ubiquitous products of 
traditi onal random mutagenesis breeding are 
GMOs in the sense of the GMO Directi ve, but 
do not have to be labelled as such or in the 
product. The discussion on the applicati on of 
new molecular breeding methods should be 
conducted as part of a constructi ve dialogue 
centred on common goals and opti ons for ac-
ti on. New breeding methods and their prod-
ucts can contribute to greater sustainability in 
agriculture if they are meaningfully combined 
with other ecologically relevant innovati ons 
and practi ces.

Recommendati on 5. Securing freedom of 
choice: Consumers ought to be informed about 
genome edited products by way of consistent 

labelling rules that also refl ect the similarity 
with products of traditi onally bred organisms. 
The challenge for product labelling is that ge-
nome editi ng applicati ons are oft en not detect-
able, especially when there is no foreign genet-
ic informati on in the fi nal product. According 
to the current legal situati on, these products 
must nevertheless be labelled as ‘geneti cally 
modifi ed’. This can lead to considerable prob-
lems of controllability, parti cularly in the in-
ternati onal trade of goods. Implementati on 
of the regulatory opti ons identi fi ed in Recom-
mendati on 1 would eliminate the need to label 
the corresponding genome edited products as 
‘geneti cally modifi ed’. In order to neverthe-
less create freedom of choice for consumers, 
the following regulati on appears appropriate. 
For products which do not contain any foreign 
geneti c informati on, the obligati on to provide 
positi ve labelling specifi cally for geneti c engi-
neering should be waived, while the negati ve 
label ‘GMO-free’ may be used on a voluntary 
basis. Companies that use this label would 
have to disclose certi fi cates from along the 
 value chain to ensure that no geneti c engineer-
ing processes were used.

Recommendati on 6. Responsible exploita-
ti on of innovati on potenti al: Solving urgent 
resource problems, which are exacerbated 
by climate change, requires multi -faceted in-
novati ve approaches that minimise losses of 
food and other biological resources, increase 
agricultural producti vity and preserve valu-
able agricultural and natural landscapes. In 
additi on to environmentally compati ble and 
more sustainable agricultural practi ces (e.g. 
crop rotati on), this requires innovati ve plant 
breeding methods that increase the diversity 
and performance of crops and other biological 
resources. Improved, parti cularly stress-resist-
ant crops make it possible to increase the pro-
ducti vity and sustainability of value chains for 
food and biologically produced resources by 
reducing the use of pesti cides, while limiti ng 
crop losses and the need to acquire new natu-
ral habitats for agricultural use.

Further development of sustainable agricul-
ture in Europe is considerably obstructed by 
the parti cularly restricti ve, undiff erenti ated 
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and ti me and cost-intensive approval process-
es for molecular breeding products. The ab-
sence of certain innovati ons also poses costs 
and risks for humans, nature and the environ-
ment. Responsible management of technolo-
gy-related developments means weighing the 
positi ve and negati ve eff ects against each oth-
er and monitoring them in order to intervene 
and take control if necessary. The applicati on 
of the precauti onary principle must not be 
linked to speculati ve risks. Instead, the pre-
cauti onary principle should be applied on a 
scienti fi c basis and, alongside the experience 
with conventi onal geneti c engineering over 
the past 30 years, the benefi ts of new molecu-
lar breeding methods and their products must 
be considered appropriately and in a prob-
lem-oriented manner. To this end, research on 
the consequences for health, ecology, society 
and the economy of genome edited plants and 
their use, oriented towards the product and 
applicati on scenario of new molecular breed-
ing methods, should be publicly funded and 
strengthened. Research should also focus on 
the apprehensions and concerns about genet-
ic engineering that are widespread in society.

Recommendati on 7. Increasing market com-
peti ti on: The low costs and high effi  ciency of 
genome editi ng methods also make them suit-
able for use by small and medium-sized enter-
prises (SMEs) and by public research insti tu-
ti ons (including in developing countries). This 
facilitates molecular breeding of insuffi  ciently 
culti vated or neglected crops such as legumes 
or fruit and vegetable varieti es of only region-
al importance. The undiff erenti ated regula-
ti on of genome edited plants prevents SMEs 

in parti cular from taking advantage of the 
opportuniti es off ered by genome editi ng. A 
high market share of SMEs can help to counter 
the process of monopolisati on in the already 
highly concentrated internati onal markets for 
new plant varieti es and seeds. Only large mul-
ti nati onal corporati ons can aff ord the current 
costs and delays caused by European approval 
processes.

Regulatory practi ce also contributes to a glob-
al reducti on of applicati ons to a small number 
of crop species and a handful of traits with 
high market potenti al. Targeted regulatory 
incenti ves should therefore be created for 
breeders and seed producers so that improved 
crops and associated culti vati on methods be-
come more producti ve and at the same ti me 
more resource-effi  cient and environmentally 
compati ble. This could be achieved through 
the coordinated identi fi cati on, for instance in 
the course of dialogue forums, of plant traits 
that are both agriculturally and socially desir-
able, and through government support for the 
development and approval of corresponding 
new varieti es that allow, for example, reduced 
use of pesti cides, water and ferti lisers. A sci-
ence-based GMO regulatory practi ce can facil-
itate SMEs’ access to the market for new plant 
varieti es and seeds, thereby increasing com-
peti ti on and diversity, e.g. of locally adapted 
crops. The frequent undetectability of the use 
of genome editi ng poses parti cular challenges 
for patent and plant variety protecti on. The 
legislator should therefore monitor develop-
ments in this fi eld and consider legal chang-
es of patent and plant variety protecti on law 
where necessary.
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