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Accounting of Water Consumption and CO: Emissions in China’s Food
System Based on an Hybrid LCA Model

LIU Jinliang', WANG Changbo'*, YANG Ziyan', PANG Mingyue?, WANG Siyu'
(1 Nanjing University of Aeronautics and Astronautics College of Economics and Management, Nanjing, 211106, China; 2 Key
Laboratory of Three Gorges Reservoir Region’s Eco-Environment, Ministry of Education, Chongqing University, Chongqing,
400045, China)

Abstract: Food production not only depends on water resources, but also generates a large amount of CO, emission. These
environmental impacts exist in the entire industrial chain of the food system. In order to save water and reduce CO, emissions in the
food system, this research develops a hybrid LCA model that includes 5 categories and 23 specific food sectors. Then this research
accounts and compares the total water consumption and CO, emissions of food systems. The results show that: (1) The water
consumption and CO, emissions of different foods are significantly different. The water consumption intensity of animal food is 1.9-
15 times that of plant food, and the CO, emission intensity is 1.9-2.7 times that of plant food. (2) The direct and indirect consumption of
water is close, but the CO, emissions mainly come from of indirect CO, emissions from the upstream industrial chain, which accounts
for 80.9%. (3) Indirect water consumption in food system mainly comes from agricultural sector, while indirect CO, emissions mainly
come from the power production and supply sector, basic chemical raw material manufacturing sector, non-metallic mineral products
sector and transportation sector. (4) From the perspective of nutrient supply, when considering protein and fat supply, the environmental
impact of animal foods is higher than that of plant foods. Vegetables and staple food have the minimum environmental cost in providing
vitamin-C and carbohydrate respectively. Based on the results of this paper, water conservation in the food system should mainly rely
on the improvement of water use efficiency in the direct production process, and CO, reduction should focus on the upstream sectors.
Especially, it should be highlighted that there embodied synergistic potential for water conversion and CO, emissions reduction in the
power production sector and fertilizer production sector. At the same time, the results of this paper also provide supportive data for
designing a more sustainable dietary guidelines that will consider environmental impacts.

Keywords: food system; water; CO,; hybrid LCA model
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