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Mixed crop-livestock farming systems:  
a sustainable way to produce beef? 
 
Mixed crop-livestock farming is usually regarded as a virtuous farming system. Working on 66 suckler cattle farms based in the 
Charolais area, we show that conventional mixed crop-livestock farms are less efficient than specialized farms. Nevertheless, 
organic farming can be considered as a prototype of mixed crop–livestock system meeting the core principles of agro-ecology. 
 
Mixed crop–livestock farming (MC-L) is commonly considered economically and environmentally sustainable (Ryschawy et al., 
2012). 
Suckler cattle farms from the Charolais area offer a fairly diverse palette of farm systems. We subdivided a set of 66 charolais 
suckler cattle farms into: i) specialized conventional livestock farms (100% grassland farms, n=7); ii) integrated conventional crop–
livestock farms (specialized farms that only market animal products and grow cereal crops to feed their animals, n=31); iii) mixed 
conventional crop–livestock farms (farms that sell beef and cereals, n=21); iv) organic farms (n=7). We compared their structure and 
their technical, economic and environmental performances. 
 
Conventional MC-L farms are the largest but with the same 
workforce than the specialized conventional cattle farms 
(without or with on-farm feed crops). For comparable animal 
performances, the large MC-L farms use more inputs 
(fertilizers, concentrates, fuel …) and use these less efficiently . 
These large farms miss out on potential economies of scale, 
their mechanization costs per hectare are the highest, but they 
post comparable income per worker; physical labour 
productivity offsets the lowest production system efficiency. 
This less efficient inputs use also weakens their environmental 
performances (nitrogen balance, GHG emissions, and fossil 
energy consumption). The environmental performances of the 
specialized farms are better, even for the 100% grassland 
farms which are not self-sufficient for concentrates. Organic 
farms most efficiently exploit the diversification of herd feed 
resources (grassland, cereals, protein rich plants). Despite a 
lower animal productivity, organic farms get better farm income 
per worker and better environmental performances per hectare. 
Organic farming could be considered a prototype MC–L system 
meeting the core principles of agro-ecology. 
 
There is a gap between the conceptual model, based on studies of biophysical processes studies, and the real world. Making the 
transition from the plot- or animal scale up to farm business-scale will hinge on research, higher education, vocational training, and 
learning to adopt long-term systemic cross-disciplinary approaches. 
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