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Keeping food safe in the EU

Risk Management

Risk 
Communication

Risk 
Assessment



What EFSA does not do

Develop food safety policies and legislation

Adopt regulations, authorise marketing of new products

Enforce food safety legislation



Genetically modified organisms

EFSA is responsible for the risk assessment of GMOs

= Provide advice to Risk Managers

= Assess dossiers for market authorisations

= Develop Risk Assessment guidelines

SCOPE: 

Deliberate release into the 
environment (not 
contained use).

For Food/Feed use mainly 
(excl. Medicinal use). 

Main GMOs: from 
microorganisms to plants 
to animals
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Previous 
presentation on 

Food/Feed safety 
of GM Animals 

(EFSA, 2012), by 
Antonio 

Fernandez 
Dumont in 

workshop of 8 
September

Guidance produced upon 
request from the European 
Commission



Scope  Animal groups, examples mentioned 

Fish

cold-resistant fish

ornamental fish

Insects

Mosquitos, agricultural 
pests, bees

GMIs containing 
engineered gene drives 

are currently under 
assessment in EFSA 

(gene drive mandate) 

Mammals & birds

Cattle, pigs, goats, 
rabbits, companion 

animals

Hens, ducks

• Living genetically modified (GM) animals to be placed on the European Union (EU) 
market in accordance with Regulation (EC) No 1829/2003 or Directive 2001/18/EC.
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https://youtu.be/cqr1dicd_fw



Risk assessment  6 steps

• PROBLEM FORMULATION: difference 
that may have consequences for the 
environment needs to be assessed. 
Others not.

• FEEDBACK mechanisms needed from 
real life experiences with the product

• UNCERTAINTY is to be reported at 
each step



Risk assessment  Problem formulation

Existing 
knowledge and 

gaps

Differences 
with 

comparator

Differences 
that can cause 

harm on 
receiving 

environment

All exposure 
pathways

Link the 
potential 
adverse 

effects to 
assessment 
endpoints

Protection 
goals, limits of 

concern, 
baselines 

Testable 
hypothesis and 
quantitatively 
measurable 
endpoints 

(e.g.  
Mortality, 

reproduction, 
abundance)
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These are the 

policy targets to 

consider when 

defining protection 
goals



•wild/feral populations of the animal species, ecological requirement of 
the animal species, wild relatives

•Accessible ecosystems

•Management systems and farm practices

Determining the receiving environment

•Conventional counterpart if available

•Alien species?

•Wild type of the GM Animal living in the environment

•For fish

•For insects

The choice of adequate comparator

•Indigenous surrogate that lives in the receiving environment

The use of non-GM surrogates

Risk assessment  Cross-cutting issues (1)



•Limits of concern, scaling up 

Experimental design, statists and modelling

•EFSA work on uncertainty

•Interplay between ERA and PMEM to deal with uncertainties

Uncertainty analysis

•direct or indirect, immediate or delayed, including cumulative 
long-term effects

•Chronic exposure; increased spatial ant temporal complexity

•Behaviour, climate…

Long term effect

Animal health and welfare

Risk assessment  Cross-cutting issues (2)



14



Risk assessment : 7 areas of risk

The areas of risk are set in Directive 2001/18/EC and its Annex III A (information required in 
notifications concerning releases of genetically modified organisms other than higher plants

Persistence 
and 

invasiveness, 
incl. vertical 

gene transfer

e.g. can 
offspring 

from 
outcrosses 

have 
enhanced 
fitness or 

exploit new 
ecological 

niches 

Horizontal 
gene transfer

e.g. HGT 
from fish is 

largely 
unexplored, 
infrequent 
and the 

consequence
s to be 

determined 

Interactions 
with target 

and non-target  
organisms

e.g. 
parasites, 
pathogens 

or organisms 
which are 

intended to 
be displaced 
or consumed 
by the GM 

fish

Environmental 
impact of the 
management 

technique

e.g. 
important 

aspect of the 
managemen

t of the 
confined 

aquaculture 
facilities is to 

minimize 
environment
al exposure 
and prevent 

the 
accidental 
escape of 

the GM fish

Impact on the 
biogeochemica

l processes

e.g. though 
altered 

nesting or 
digging 

behaviour of 
GM fish or 
different 
release of 
chemicals 

lowering pH

Impact on 
human and 

animal health

e.g. human 
bacterial 
infections 

due to 
contact 
with GM 
fish: lists 

are 
provided
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Conclusions

EFSA provided up request a very detailed guidance document

Draft opened for public consultation and input before finalization 

Communications to the public foreseen: https://youtu.be/HdilG2aEYSg

This guidance prepared for the future, though never practiced yet 

in full at EU/EFSA level

This guidance is useful for activities in other jurisdictions (personal communication). 

This adequacy and sufficiency of this frame is now being assessed for gene drive 
modified insects, and soon for synbio animals

https://youtu.be/HdilG2aEYSg
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@efsa_eu
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Contact us

efsa.europa.eu/en/contact/askefsa
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