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Hypothesis and validation on the environmental Kuznets curve relation
between urban land economic density and carbon emission: A comparative
analysis of static panel data and dynamic panel data
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Abstract: The greenhouse effect of CO2 has got high-valued attention worldwide. The growth trend of
urban land use density and carbon emission were similar in China during 1995-2012, and the urban land use
density and carbon emission increased quickly from 2003. According to the EKC theory and current research of
EKC hypothesis on land use and carbon emission, this paper put forward the hypothesis on the Environment
Kuznets Curve (EKC) relation between urban land economic density and carbon emission that shows an
inverted U-shape curve. Based on the panel data of China, the paper built the static panel data model and
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dynamic panel data model to validate the hypothesis. Both the estimated result of static model and the one of
dynamic model show that the relation between urban land economic density and carbon emission does not
match the EKC relation completely, which shows an inverted N-shape curve. Carbon emission reduces as the
urban land economic density grows at first, then both carbon emission and urban land economic density grow
together, and carbon emission reduces again once the urban land economic density reaches a turning point.
Besides, the estimated result of dynamic panel model also shows that an significant delayed effect exists in
carbon emission. According to the estimated results, the paper simulated the static cubic curve and dynamic
cubic curve. Compare with the two kinds of curve, the static cubic curve’ minimum point appears earlier than
dynamic cubic curve’s, while the static cubic curve’s maximum point appears later than dynamic cubic curve’s.
What’s more, at present, the carbon emission of cities in Shanghai, Zhejing, Fujian, Hebei and Jiangsu reduces
as their urban land economic density grows, but most of cities’ carbon emission and urban land economic
density increase together. Nowadays, China is facing a tough situation of carbon emission controlling. The
government should control the irrational expansion of urban land, improve the urban land use situation and
increase the land intensive use level to make the urban development enter into the decline phase of EKC quickly.
And in order to make the maximum turning point of EKC come earlier, the authority also needs to improve
production technology level, readjust urban industrial structure and optimize energy consumption structure.

Key Words: urban land economic density; carbon emission; Environmental Kuznets Curve; static panel
data; dynamic panel data
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Fig.1 Urban land economic density and carbon emission of China during 1995-2012
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Fig.2 Simulated diagram of static and dynamic cubic curves of urban land economic density and carbon emission
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Tab.5 Urban carbon emission phase of provinces in China
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