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ABSTRACT 
Western European farmland has experienced dramatic changes, mainly through the intensification of farming 

techniques over the last 50 years (Krebs et al. 1999; Robinson & Sutherland 2002). The intensification of European 
agriculture (i.e. the increase of production per unit area) has entailed national and regional declines of numerous species 
of the flora and fauna over the last 40 years. The intensification of European agriculture over the last 50 years has had 
three main driving processes: the simplification and specialisation of agricultural landscapes leading to a decrease of 
permanent and semi-natural landscape elements, the transformation of less fertile areas into shrubs and early 
successional forests and an overall loss of landscape diversity, and the increase in the use of pesticides and fertilisers 
per unit area (Robinson & Sutherland 2002). 

A common strategy to preserve biodiversity often proposed by conservationists involves creating natural reserves, 
but this is impossible because agricultural fields belong to private owners. Agri-environmental schemes have been set 
up to mitigate the environmental side-effects of agricultural intensification across the European Union, but their 
effectiveness to reduce the biodiversity loss has been moderate at best (Klein et al 2006). It becomes important to 
evaluate the effect of alternative policies in terms of their effect on the dynamics of biological populations and to 
compare them in order to determine a viable and efficient approach to conserve farmland biodiversity in agricultural 
landscapes.  

We develop here an ecological economics model that accounts the farmers' decision of crop allocation depending on 
the economic context, and the dynamics of a theoretical biological population. The biological dynamics is linked to the 
crop allocation because birth and death rates are affected by the crop type. Our main goal is to investigate the effect of 
public policies on biodiversity mediated by farmers' choices that determine the evolution of the agricultural landscape 
through crop allocation to each field. We model the biological species as a metapopulation where dispersal events link 
the dynamics of each field's population. Both the economic and ecological models are spatially explicit, the landscape 
being constituted of a set of agricultural fields.  

Our results show that the abundance of the biological population is determined by the spatial distribution of 
agricultural yields that shapes the distribution of favourable habitats in the landscape, in interaction with the dispersal 
abilities of the species. We develop a methodology to assess the economic incentives necessary to sustain a given 
species in such a landscape after an abrupt changes in the economic context. We then discuss conservation strategies 
based on our results.   
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