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The trade-off between satisfying meat demand and avoiding excess manure nitrogen at the regional scale in China Francesco Accatino 1* , Yang Li 2 , Zhigang Sun 2 1 UMR SADAPT. INRAE, AgroParisTech, Université Paris-Saclay, 75000, Paris, France 2 Institute of Geographic Sciences and Natural Research Research, Chinese Academy of Sciences, Beijing 100101 , China * francesco.accatino@inrae.fr Achieving self-sufficiency in meat at the regional scale might increase resilience (e.g., to price fluctuations), however such objective might be in contrast with the objective of avoiding locally the excess of manure nitrogen. In China, both the achievement of meat self-sufficiency and the avoidance of manure nitrogen excess are key objectives and studying their trade-off is of primary importance. The aims of this study are 1) to classify the regions of 261 regions of Eastern China (the most intensive from the point of view of crops and livestock) according their ability/inability to satisfy local meat demand and their deficiency/excess of manure; 2) to analyse scenarios of decrease in livestock number in the regions. For aim 1) we compared meat demand (based on healthy diet recommendations) and meat production (based on data of livestock abundance and productivity) as well as manure production (based on data of livestock abundance and productivity) and manure demand (based on crop data and nitrogen crop demand), considering also the fraction (30%) of synthetic fertilizer that is substituted with organic manure. For objective 2) we set livestock in each region to some key quantities: the quantity that meets local meat self-sufficiency (scenario A), the quantity that meets local manure demand (scenario B), the quantity that meets local meat self-sufficiency in case manure nitrogen is not in excess, otherwise manure nitrogen excess avoidance is given priority (scenario C). Concerning 1), our results showed that 15% of the regions analysed could meet meat self-sufficiency without any manure nitrogen excess, however in 76% of the regions meat self-sufficiency was met but while causing manure excess. Concerning 2) scenario C was the best performing, with 50% of the regions that could meet meat self-sufficiency (according to healthy diet recommendations) while avoiding manure balance. In addition, this scenario made it possible to achieve, at the level of the whole Eastern China (all the 261 studied regions pulled together), a global meat selfsufficiency and avoidance of nitrogen excess. Our study suggests that, while a trade-off exists between achieving meet self-sufficiency and avoiding excess of manure nitrogen, livestock is in excess in many regions and it is important to give priority to the avoidance of manure nitrogen excess for allocating livestock quantities in the region. Solutions must be adopted to increase the use of manure nitrogen as substitute of synthetic fertilizer in order to soften the trade-off. Further perspectives should also take into account the self-sufficiency of feed (Li et al., 2021).