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            Abstract
Meeting increasing food demands in an environmentally sustainable manner is a worldwide challenge. Applying life cycle analysis to different scenarios, we show that a 47â€“99% reduction in phosphorus emissions, nitrogen emissions, greenhouse gas emissions, bluewater consumption and cropland use is needed for Chinaâ€™s food production in 2030 to be within national and provincial environmental boundaries. Basic strategies like improving food production efficiency, optimizing fertilizer application, reducing food loss and waste and shifting diets are currently insufficient to keep environmental impacts within national boundariesâ€”particularly those concerning nitrogen. However, intensifying these strategies and reallocating food production from the northern to the southern provinces could keep environmental impacts within both national and provincial boundaries. We conclude that the environmental sustainability of Chinaâ€™s food production requires radical and coordinated action by diverse stakeholders.
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                    Fig. 1: Required environmental mitigation rates at national and provincial scales.[image: ]


Fig. 2: Accumulated national environmental mitigation effects in 2030.[image: ]


Fig. 3: Total mitigation effects of basic and augmented strategies for five environmental impacts.[image: ]


Fig. 4: Redistribution of environmental impacts and food production for safeguarding provincial environmental boundaries.[image: ]
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