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Spatiotemporal Heterogeneity and Its Driving Mechanisms
of Industrial Upgrading in Hainan Free Trade Port
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Abstract; Based on the panel data of all provinces in China and 18 cities/counties in Hainan from 2012
to 2023, we evaluate the phased achievements of industrial upgrading in Hainan Free Trade Port with the
assistance of the SDID method. Furthermore,we characterize the spatio-temporal heterogeneity of Hainan’s
industrial upgrading by employing the Dagum Gini coefficient decomposition and kernel density estimation.
Lastly,we uncover its driving mechanisms using the Random Forest model. The results show that: firstly,
the construction of the Free Trade Port has had a positive impact on Hainan’ndustrial upgrading,with the
policy effect exhibiting an expanding trend. Secondly,Hainan’s industrial upgrading demonstrates a spatial
distribution characterized by higher levels in the east and lower levels in the west,with “highlands” along
the coast and “lowlands” in the central region,and the overall degree of dispersion is on an upward trend.
Thirdly,economic development level,infrastructure,and the degree of openness are the key factors driving
the differentiation of Hainan’s industrial upgrading.,and the main sources of spatio-temporal heterogeneity

arise from the marginal effects of these factors and the differences in the absorption and application effi-
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ciency of elements among various cities and counties in Hainan. Based on this,it is necessary to focus on

key areas to promote integrated institutional innovation;leverage regional advantages to form differentiated

division of labor, and improve the linkage mechanism and strengthen regional collaboration and coopera-

tion.

Key words: Hainan Free Trade Port; industrial upgrading; spatiotemporal heterogeneity; driving

mechanisms
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