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Spatio-temporal evolution characteristics and driving factors of carbon emission

in Henan Province from the perspective of major functional zones
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Abstract: To comprehensively assess the carbon emissions in Henan Province and establish a
foundation for effective carbon emission control and the development of tailored regional environ-
mental policies, this study employs various methodologies, including the ArcGIS spatial analysis,
the Theil index, and the spatial econometric modeling. The analysis is based on the survey data
collected from 158 county-level units in Henan Province spanning from 2009 to 2019, and is aimed
at investigating the spatio-temporal evolution patterns and identifying the key drivers of carbon
emissions in Henan Province and its different major functional zones. The results show the fol-
lowings: DBetween 2009 and 2019, the carbon emissions of Henan Province exhibited a pattern of
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initial rapid growth followed by slower growth. Notably, key development zones demonstrated
the most amount of carbon emissions, while key ecological function zones exhibited the lowest;
@The overall carbon emission distribution in Henan Province displayed a concentration of high
emissions in central region, while southeastern and western regions exhibited lower emissions.
There was a gradual expansion of the high carbon region from areas centering around Zhengzhou
towards the southwest; @ The spatial difference of carbon emissions within Henan Province, to
which key development zones has most contribution, has been narrowing between 2009 and 2019;
@®From 2009 to 2019, a “U-shaped” curve relationship has been observed between carbon emis-
sions in key development zones and economic development, suggesting that the carbon peak has
not arrived; @ The increase in carbon emissions in Henan Province can be attributed to the urban-
ization rate and construction land area, which serves as the primary factors. Different from esti-
mation results of Henan province, the primary factors for the rise in carbon emissions in key de-
velopment zones and main agricultural production areas are the proportion of the added value of
the secondary industry in GDP and the area of agricultural land, respectively.
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Tab. 2 Theil index of carbon emissions in Henan Province and major functional zones from 2009 to 2019
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Tab. 3 Overall results of regression models of carbon emissions in Henan Province

At F R iy J5 1 HIA [EE 254
InRP 0.552""" 0.554" " 0.643" " 1.283" "
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InPGDP 0. 049 0. 099 0. 068 0. 205
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Tab. 4  Overall results of regression models of carbon emissions in major functional zones of Henan Province
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Fig. 5 Driving factors of carbon emissions in Henan Province and major functional zones from 2009 to 2019
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