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Abstract

Based on carbon emission data from 136 counties in Shandong Province from 1998 to 2017, this
paper uses natural breakpoint method, SLOPE tilt method, spatial autocorrelation analysis, and
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GTWR model to analyze the spatiotemporal pattern and influencing factors of carbon emissions in
counties in Shandong Province. Research shows that Shouguang City experienced the fastest
growth rate of carbon emissions from 1998 to 2017. The carbon emissions of counties in Shan-
dong Province show a spatial pattern of high in the northeast and low in the southwest. The car-
bon emissions of counties in Shandong Province show a significant spatial agglomeration pheno-
menon, showing an overall trend of increasing and then decreasing. Seven cities, including Jimo
District, Jiaozhou City, Pingdu City, Laixi City, Kenli District, Guangrao County, and Laizhou City,
have a phenomenon of “high carbon lock-in”. Each influencing factor has strong spatiotemporal
heterogeneity, and GDP, industrial structure, population size, and technological level play a pro-
moting role in promoting carbon emissions in each county; The level of urbanization and financial
investment have different impacts on carbon emissions in different counties during different pe-
riods. In terms of the average regression coefficient, the level of urbanization plays an inhibitory
role in carbon emissions, while financial investment plays a promoting role in carbon emissions.
To some extent, the research results can provide a scientific basis for Shandong Province to for-
mulate regionalized, differentiated and quantitative emission reduction policies, and promote
Shandong Province and even the whole country to achieve the goal of carbon peak and carbon
neutrality as soon as possible.
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Figure 1. Geographical distribution of counties in Shandong Province
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Table 1. Definition and descriptive statistics of related variables
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Table 2. Variables selection basis
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Table 3. Types of carbon emission growth trends in various counties and regions of Shandong Province from 1998 to 2017
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Figure 2. Carbon emissions from energy consumption in counties of Shandong Province from 1998 to 2017
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Figure 3. Global Moran’s | index of county carbon emissions in Shandong Province
from 1998 to 2017
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Figure 4. LISA clustering of county carbon emissions in Shandong Province from 1998 to 2017
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Table 4. Definition and descriptive statistics of related variables
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Figure 5. Time evolution trend of GTWR regression coefficient
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Figure 6. Spatial distribution pattern of factors influencing carbon emissions in counties of Shandong Province
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