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Influencing Factors and Management Suggestions on Carbon Emissions in Guangdong Province from
the Perspective of Territorial Spatial Planning/XIAO Baixia, FAN Shitong, YAO Mengru, LIU Wenfeng,
ZHOU Xiangsheng

IAbstract] Territorial spatial planning serves as a critical policy instrument for promoting low-carbon development in urban areas.
However, existing researches have inadequately addressed the relationship between carbon emissions and territorial spatial
planning from the perspectives of planning indicators and land use types. To bridge this gap, 22 elements related to population,
economy, and construction land within territorial spatial planning were selected to construct a ridge regression model. This model
aimed to investigate the influencing factors and characteristics of carbon emissions across different cities in Guangdong Province,
thereby identifying key areas for carbon emission control in urban planning and management. The findings reveal that: First,
urbanization rate and population density are the primary demographic factors affecting carbon emissions. Population concentrating
in urban areas contributes to enhanced carbon emission efficiency in cities. Second, the added value of large-scale industries and
per capita GDP represent the main economic drivers influencing carbon emissions. The type of large-scale industries determines
the positive or negative correlation characteristics. Cities with per capita GDP exceeding 10 000 US dollars have reached a strong
decoupling status between per capita GDP and carbon emissions. Third, the area of residential land, industrial land, and per capita
construction land are the principal construction land factors impacting carbon emissions in Guangdong Province. The influence
of construction land structure on carbon emissions is more significant than the total amount of construction land. Under the
goals of carbon peaking and carbon neutrality, the focus of construction land regulation in Guangdong Province should shift from
"controlling the total amount" to "optimizing the structure”.

[Keywordsl carbon emissions; influencing factors; population; economics; construction land; territorial spatial planning
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5] 0.87 — — — — — — — — —
Rem — — -1.34 — — — — 111 — —
Rt — — — - — 0.33 — — — —
Ll — — - 0.06 — — — — — —
ARl — — — - - 0.05 — — — —
ST — — — 0.45 — — — 0.17 — —
E7Nl — 0.30 — — — — — — — —
BN - - 1.10 — — — — -0.47 — —
sk — 0.71 -0.06 -0.23 — — — — — —
S - - - 5.62 - — — 3.32 — —
FMTE — — — - - — 1.22 — — —
1B — — 0.17 0.04 - — — 0.81 0.11 —
I - 0.51 031 0.39 - — — 0.15 — —
EEm 0.23 — 0.49 0.32 - — — 0.18 — —
PRSI - -0.48 — — — — — 0.51 -0.04 —
MM — 0.54 — 0.54 — — 1.01 — — —
SR 0.57 0.21 — — — — -0.14 — 0.35 -0.14
p=prarye} — - — - - — -1.58 — — —
=Fm - 0.09 — — 0.15 — — -1.22 — —
EBXT — 0.74 0.61 0.55 239 0.92 — -1.07 — —
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