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Agricultural diversification is a major lever of agroecological
transition towards sustainable agrifood systems

Nature-based and/or technology-
based innovations should be 

judiciously combined
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But agroecological transition is a nonlinear and dynamic process

No “one size fits all” 
solution 
• Solutions should be 

tailor-made to local 
contexts and needs 

• Climate change and 
higher uncertainty
require continuous 
adaptation of 
cropping systems

à Assessment 
tools needed to 
help actors drive 

their pathway 
towards 

sustainable 
agrifood systems



(EFSA ERA Guidance Document, 2010)

“The objective of the ERA is […] to identify and 
evaluate potential adverse effects of the GM plant, 
direct and indirect, immediate or delayed (including 
cumulative long-term effects) on the receiving 
environment(s)”

« There is a requirement to assess the environmental
impact of the specific management and production 
systems associated with the GM plant, including how 
the plant will be cultivated, …»

A systems perspective already foreseen for Environmental Risk 
Assessment (ERA)
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But a real challenge for the ERA of regulated products
(pesticides, GMOs)

Typical conclusion of opinions on GM plants: “The 
GM event XYZ is as (un)safe as its conventional 
counterpart for the human and animal health and 
the environment”

Currently still very much  innovation-centered and based on small-scale experiments

This is generally not the case!

Comparative assessment and substantial 
equivalence rely on the assumption that 

interactions with the receiving 
environment remain limited

(EFSA ERA Guidance Document of GM plants, 2010)



First, direct effects as measured during ERA lead to differential 
effects at the landscape level

Using 10 Danish landscapes and the same ERA 
outcome for hares (an endocrine disruptor).

(Topping et al., 2016)



Direct effects as measured during ERA lead to differential 
effects at the landscape level, another example

Structure of BriskaR-NTL landscape model



Also, indirect effects at large scale are likely to outweigh direct and 
local effects

 

Farm Scale Evaluation, Firbank et al., 2003

à Herbicide tolerant crops lead to changes in herbicide regime but also soil tillage and crop rotation



Framework and tools to articulate prospective 
ERA with global sustainability assessment

(Squire, 2017)
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Such tools already used to assess innovations 
through participatory approaches

Outputs of MASC in a stepwise
participatory design workshop



Towards a global and continuous environmental risk
assessment

Environmental
Surveillance

Networks

Data on ecosystems, 
cropping systems and 

crop management
(GMO, pesticide use, 

etc)

Detect possible 
adverse 
changes

Protection 
goals

Find out which
practices might

explain
adverse effects

Case-Specific
Monitoring

Pesticides 
GMOs

Pre-market ERA Post-Market Environmental
Monitoring

(Messéan, 2015)
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