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Dynamic Analysis and Strategy Research on the Coordinated Development Pathway of

Regional Industrial Structure Upgrading and Carbon Emission Reduction
LI Tangjun, XIAO Xiaolei
(College of Economics and Management » Shandong University of Science and Technology . Qingdao, Shandong 266590, China)
Abstract: Using panel data spanning from 2006 to 2022 in Shandong Province, this study calculates the carbon emission efficiency
value with the aid of the super-efficiency SBM model. Meanwhile, based on the system dynamics method, the paper analyzes the
causal relationship between industrial structure upgrading and carbon emission efficiency, considering various aspects such as
economy, society, environment, technology, etc.. To this end, a dynamic simulation model is constructed to simulate different
policy pathways under various scenarios. The findings reveal that (1) During the period of 2006—2022, Shandong Province
experienced a steady rise in its industrial structure upgrading index, while carbon emission efficiency initially decreased and then
rose around 20123 (2) Key factors, including public attention, result conversion rate and technology absorption and conversion
capacity, propel the coordinated development of industrial structure upgrading and carbon emission efficiency in Shandong
Province, while market demand emerges as a constraining factor. The more suitable development pathway for Shandong Province
is to foster social awareness, accelerate the application of scientific and technological results as well as strengthen the technological
innovation capability of enterprises so as to manage market demand effectively and balance economic growth and environmental
protection.

Key words: industrial structure upgrading; carbon emission efficiency; system dynamics; carbon peaking; carbon neutrality
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