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Abstract

To systematically reveal the evolutionary characteristics and restorative mechanisms of the coupling
and coordination development (CCD) of “Population-Land-Industry” (PLI) systems at the county level,
this study constructs a comprehensive evaluation index system of PLI based on panel data from 63
counties in the Chengdu Plain Economic Zone from 2010 to 2023. By employing an improved cou-
pling coordination degree model and an obstacle degree model, the study measures the CCD levels
and identifies the primary restrictive factors. The results indicate that during the research period,
the development levels of population, land, and industry in the 63 counties of the Chengdu Plain
Economic Zone exhibited a steady upward trend. The CCD of the PLI system improved consistently,
characterized by a significant “center-high, periphery-low” gradient distribution, although regional
disparities showed a gradual narrowing trend. Furthermore, the dilemma of land value output, low
industrial economic density, and limited wealth accumulation capacity of residents have emerged
as key factors constraining the continuous improvement of county-level coupling coordination. In
the future, it is essential to activate the potential for livelihood transformation of human capital,
overcome bottlenecks in the utilization of stock land resources, and reshape the spatial output den-
sity of industrial clusters. By systematically enhancing factor synergy efficiency, the 63 counties of
the Chengdu Plain Economic Zone can promote the sustainable development and high-level cou-
pling coordination of the PLI system.
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Figure 1. Overview map of the study region
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Table 1. System resulting data of standard experiment
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Table 2. Evaluation system for population-land-industry coordination
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Figure 2. Comprehensive evaluation index of “population-land-industry” in 63 counties of Chengdu Plain Economic Zone
(2010~2023)
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Table 3. Time-series trends in population-land-industry balanced development (2010~2023)
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Table 4. Classification structure of coupling coordination degree for population-land-industry system
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Figure 3. Spatial evolution characteristics of population-land-industry coupling coordination
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Figure 4. Obstruction degree at criterion level (2010~2023)
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Table 5. Major obstacle factors and their obstruction degrees at indicator level
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