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ABSTRACT

An important goal of the SIGMEA project is to develop computer-based decision support systems (DSS) for the assessment of the

impacts of using GM crops at the field and regional levels. Here we present the so-called “Grignon Model”, a qualitative multi-attribute
model for the assessment of ecological and economic impacts of GM and non-GM maize crops at the farm level for one agricultural
season. This is an ex-ante model developed according to the DEX methodology. In this model, cropping systems are described by four
groups of features: (1) crop sub-type, (2) regional and farm-level context, (3) crop protection and crop management strategies, and (4)
expected characteristics of the yield. The assessment of cropping systems is based on four groups of ecological and two groups of
economic indicators: biodiversity, soil biodiversity, water quality, greenhouse gasses, variable costs and production value. The evaluation
of cropping systems is governed by expert-defined rules. In addition to the evaluation of cropping systems, the model facilitates various
analyses (e.g., what-if analysis), identification of advantages and disadvantages of specific cropping systems, and generation of

\improved variations of existing cropping systems.
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MODEL STRUCTURE (top-level)
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MODEL STRUCTURE (low-level concepts)
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Ferop_subtype conventional conventional Bt conventional B conventional Bt varisble_costs varigble_costs
[oil_depin deep deep deep deep deep deep Shallow Shallow
[oil_drainage well_drained well_drained well_drained well_drained well_drained well_drained well_drained well_drained product_value Soil_biodiversity product_vlue, Soil_biodiversity
Folimate severe_drought_stress severe_drought_stress severe_drought_stress severe_drought_stress temp_drought_stress temp_drought_stress severe_drought_stress severe_drought_stress \
[Harm_ type cereal cereal Cereal cereal cere cere ce cereal
fweed_profiie regular_problems  regular_problems  regular_problems regular_problems low. problems low_problems low. problems low_problems
[rest_profile low_problems low. proplems low_problems, low_problems low_problems low_problems reguiar_problems  regular_problems
[oil_tilage ploughing superficial ploughing superficial ploughing ploughing ploughing ploughing
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COLOGY 1 1 1 1 1 1 2 2 greennouse_gasses biodiversity greennouse_gasses biodiversity
reenhouse_gasses 1 1 1 1 1 1 2 2
ater_quality 1 1 1 1 2 2 2 2
biodiversity 1 1 1 1 1 1 1 1 water_quality water_quality
oil_biodiversity 2 2 2 2 2 2 2 2
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