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Abstract

The European Climate Change Programme (ECCP) outlines a series of general policies to reduce GHG emissions and enhance carbon sinks and explicitly mentioned in this context is Anaerobic Digestion (AD). Within this framework most EU states are considering farm-based AD as a source of non-fossil energy. Anaerobic Digestion can be applied in a farming environment to provide a source of renewable energy (in the form of biogas) which, through the use of crop, animal, and imported organic wastes, has the potential to avoid conflict with food production. 
In order to determine the potential social, economic and environmental effects of the introduction of AD within an integrated farming environment it is necessary to take into account all of the potential factors affecting on-farm biogas production. These factors will include the physical environment, economic (including energy prices) and policy drivers and environmental outcomes. 
One of the problems faced by those trying to build integrated models which consider all of these factors is that the factors themselves often conflict with one another and may have incompatible, policy targets. For example, from a farm income perspective, the use of maize as a feedstock material for AD makes good sense, but may lead to unfavourable consequences for the environment and food and feed prices. These negative consequences may be so significant that policy makers are led to constrain the way in which farmers can operate AD units, either through the use of incentives, or regulation. 
While the economics, energy use and farm production decisions of farm-based AD units can be modelled relatively straightforwardly using various modelling tools, the environmental impacts of these farm management decisions have to be assessed rather than modelled. The environment is complex and small changes to farming practice can have wide ranging environmental implications. Therefore, these often simplified environmental assessments may not realistically capture the full present and future effects.
Most past farm-based AD modelling exercises have either been based on existing AD plants, which have ‘real’ data in terms of economics, energy and environmental impact, but are site specific, or have been generic in nature, thus failing to capture farm-level details relevant to the environment. This paper discusses some of the issues which need to be considered for the environmental impacts of farm-based AD to be successfully modelled and how these influence the modelling process. It identifies the different model elements required to capture key factors i.e. physical, environmental, economic and policy, assesses how these combine or conflict, and reviews how conflicts may be addressed within the modelling system. 
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