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Measurement of Carbon Emission Threshold Value and Its Application Analysis in

Urban Green Development of Hunan Province
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Abstract: In order to obtain the threshold value of carbon emission in urban green development of Hunan
Province, an international threshold regression method has thus been adopted. Based on the impact of urban
development efficiency on carbon emissions, a selection has been made of 14 basic variables including urban
population, per capita income in urban and rural areas, gross import and export value, which reflect the degree of urban
openness, as well as their corresponding data from 2008 to 2015. The determination of the threshold value of interaction
between variables on carbon emissions can be achieved by the regression analysis of panel threshold or double panel
threshold. The results show that with the urban population density reaching 7 818 capita/km’, the urban area expansion
and carbon emissions show a reverse change. When the per capita disposable income of urban residents reaches
21 018 yuan per year, the increase of urban population leads to a reduction of the carbon emission. With the industrial
gross value less than 0.45 of the total GDP, the increase of import and export of foreign trade helps to reduce carbon

emissions. With more than 6 673 technology mobile personnel in enterprises per year, the increase in urban population
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helps to reduce carbon emissions. With foreign investment enterprises exceeding 93, FDI has a significant effect on the
reduction of carbon emissions. FDI accounts for more than 30.39% of total GDP, and the increase proportion of FDI
of total GDP helps to reduce carbon emissions. In addition, the increase of urban population has no obvious impact on
carbon emissions with an urban green area larger than 4.01 km” or that accounting for 3.35% of urban area.

Keywords: urban green development; carbon emission; threshold value; measurement and calculation
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Table 2  Panel unit root test results
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Fig. 1 Likelihood ratio function diagram of the green area

threshold effect of urban population on carbon emissions
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Table 3 Results of unit root test of green area panel of urban population on carbon emissions
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Table 4 Panel threshold for the per capita disposable income income effect estimation of urban population on carbon emissions
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Fig. 2 Likelihood ratio function diagram of the per capita
disposable income of urban population’ s effect
on carbon emissions
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Table 5 FDI panel threshold for foreign direct investment in
carbon emissions
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Fig. 3 Likelihood ratio diagram of FDI to foreign direct

investment on carbon emissions
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Table 6 Total import and export value to the carbon emissions

of the proportion of gross industrial product to total GDP as

a proportion of panel threshold estimated value
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Table 7 Estimated value of panel thresholds for
carbon emissions by urban population to

technological mobility of enterprises
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Fig. 4 Likelihood ratio diagram of total import and export
value to the proportion of gross industrial product to
total GDP on carbon emissions
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Fig. 5 Likelihood ratio diagram of urban population to

technology migrants on carbon emissions
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Table 8 FDI’s panel threshold estimated value for
FDI for carbon emissions
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Fig. 6 Likelihood ratio function diagram of
carbon emissions by FDI
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Table 9 Panel threshold estimation of urban population

density of urban area for carbon emissions
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Fig. 7 Likelihood ratio function diagram of urban areas to

urban population density of carbon emissions

HHE 2 9 IR 7 Fom M/ Hras e, nlAg s
P R TR AR A IR AR AT
y=28764+0.823x,+3.12x, —
0.002 94 x,; —63.5x,,7+0.575 x,(x,, <7 818)—
4232x,*1(x,, >7 818)+¢,¢ (12)

A (12) Ui B, M IR A 0% B x>7 818
N /km® BF, 3 T TR X R HE B RY 2o R B
H —42.32+0.575=-41.745; 43T A T x,,<7 818
N ke B 3T TR BRHE R 52 R Bk 0.575.
3.1.8 A TR HEA A IR T 4R B IR T @ ARk
) 8 1 K 2

39T N LRl HE I ) 30 T 4 b o 3k T v AR EL A7)
TR IR A THE A 26 10 Firas,  HARLAR Bb pR B

Kl 8 frz o
=10 T A OO RRHE B B3 i 4% 3 o5 485 T TR AR EE 451
ER I HE
Table 10  Panel threshold estimation value of urban population

to the green space ratio of carbon emissions
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Fig. 8 Likelihood ratio function diagram of urban population

to the green space ratio of carbon emissions
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Table 11  Panel threshold estimation value of industrial added value above the scale to the green space ratio for carbon emissions
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Fig. 9 Likelihood ratio function diagram of above-scale
industrial added value to to the green space ratio on

carbon emissions
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