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Promoting Material Flow and Socioeconomic Metabolism Analysis for
Achieving UN 2030 Sustainable Development Goals

LIU Gang' CAO Zhi' WANG Heming’ LIU Litao> CHEN Wu' WANG Jian’
(1 SDU Life Cycle Engineering, Department of Chemical Engineering, Biotechnology and Environmental Technology, University
of Southern Denmark, 5230 Odense M, Denmark;
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3 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China )

Abstract A systematic understanding of the interactions between the socio-economic and natural environment systems could provide a
dashboard of quantitative system indicators for monitoring the socio-metabolic transition towards Sustainable Development Goals (SDGs).
Based on the mass balance principle and life cycle thinking, material flow analysis and socioeconomic metabolism (SEM) analysis serves as a
paradigm for studying the biophysical basis of human societies, including particularly (i) relationship between material stocks and flows, (ii)
trade flows of resources, products, and embodied environmental impacts, and (iii) linkages between multiple material cycles. The SEM results
could help inform sustainable development strategies and smooth the implementation of green economy, circular economy, and low-carbon
economy policies. Here, we laid out a generic framework for the SEM analysis and put SEM into context by exemplifying SEM applications
in different regions, sectors, and resources and illustrating how the SEM analysis could inform policy makers in tackling resource, energy, and
climate challenges in the long-term socio-metabolic transition. In the end, we proposed a few concrete suggestions for promoting SEM analysis
regarding both methodology development and practical applications in China.

Keywords material flow analysis, socio-economic metabolism, resource efficiency, in-use stock, sustainable development goals (SDGs)
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