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Agricultural land use and the sustainability of social-
ecological systems

Diego Loreau Paz, Kirsten Bengochea, and Michel Henderson
Institute of Agricultural Sciences, Moulis, France

Abstract: Agricultural land expansion and intensification, driven by human consumption of agricultural goods, are among the
major threats to environmental degradation and biodiversity conservation. Land degradation can ultimately hamper agricultural
production through a decrease in ecosystem services. Thus, designing viable land use policies is a key sustainability challenge.
We develop a model describing the coupled dynamics of human demography and landscape composition, while imposing
a trade-off between agricultural expansion and in-tensification. We model land use strategies spanning from low-intensity
agriculture and high land conversion rates per person to high-intensity agriculture and low land conversion rates per person;
and explore their consequences on the long-term dynamics of the coupled human-land system. We seek to characterise the
strategies’ viability in the long run; and understand the mechanisms that potentially lead to large-scale land degradation and
population collapse due to resource scarcity. We show that the viability of land use strategies strongly depends on the land’s
intrinsic recovery rate. We also find that socio-ecological collapses occur when agricultural intensification is not accompanied
by a sufficient decrease in land conversion. Based on these findings we stress the dangers of uninformed land use planning and
the importance of precautionary behaviour for land use management and land use policy design.
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