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Abstract

Based on panel data of China’s 30 provinces in 2003-2014, an econometrics panel model was used
to explore the effects of natural geographical factors, using per capita primary fossil fuel energy
production as an indicator, on energy-related carbon emissions in Chinese provinces. The main
findings were as follow. 1) Primary fossil fuel energy production significantly influenced ener-
gy-related carbon emissions both for the whole of China and for regions. 2) With the economic and
social development, the carbon emission elasticities of natural geographical factors showed some
trends. 3) It is important for the low-carbon development of areas to focus on the import and ex-
port of energy. In the economically developed low-carbon area, the elasticity of this influence was
high, but decreased as the economy grew during rapid socioeconomic development. The province
should concentrate on restructuring their industrial systems, improving techniques and control-
ling primary fossil fuel energy inputs for decreasing carbon emissions. In the balanced low-carbon
area, technological development is a major factor for the decrease of the elasticity. In the devel-
oping high-carbon area, provinces should focus on improving the fossil fuel energy import struc-
ture to import more primary fossil fuel energy with low carbon emission coefficients. The elastici-
ty of resource high-carbon area was weak, the local governments should develop policies to regu-
late primary fossil fuel exploration and export, and develop reasonable measures to mitigate en-
ergy-related carbon emissions considering local natural geographical factors.
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Figure 1. The average value of per capita carbon emissions in Chinese provinces between 2003 and 2014
1. 2003-2014 & & AREHEKIE

Table 1. The characterization variables of the influenced factors for energy-related carbon emission
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Table 2. The regional classification in China
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Figure 2. The four regional characteristics in China (the average value in 2003-2014)
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Table 3. Results of unit root test
2 3. MRBEARKIEER

LLC IPS
A FEST L
it P4 it P4
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LnC, -17.34™ 0.00 -6.58™" 0.00 1
LnPEP,. -22.23™ 0.00 -8.25™" 0.00 1
LnGDP,. -12.74™ 0.00 -3.28"™ 0.00 1
LnGDP -15.52™" 0.00 -4.04™ 0.00 1
LNEMcoal -17.56™" 0.00 -7.05™" 0.00 1

LnlS, -14.94™ 0.00 -7.09™ 0.00 1

LnlS; -25.05™" 0.00 -11.00™ 0.00 1
LNIShigh -16.75™" 0.00 -8.06™" 0.00 1

LnECI -16.71™" 0.00 —-6.94™" 0.00 1
LnlECI -14.30™ 0.00 -5.15"" 0.00 1
LnPEPI —24.76™" 0.00 -10.78™ 0.00 1

RIERUEBR R4 0

LnC, -5.10"™" 0.00 -2.53™" 0.01 1
LnPEP,. -3.09™" 0.00 -1.65" 0.05 1
LnGDP,. -453™ 0.00 -1.56" 0.06 1
LnGDP -12.55™ 0.00 -5.18™" 0.00 1
LNEMcoal —-4.42™" 0.00 -1.30" 0.10 1

LnlS, -10.79™ 0.00 -5.93™" 0.00 1
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LnlS; -12.64™ 0.00 721" 0.00
LnIShigh -3.78™" 0.00 -1.89" 0.03
LnECI -5.85"" 0.00 -2.11" 0.02
LnlECI -5.81"" 0.00 -1.88" 0.03
LnPEPI -331™ 0.00 -1.34" 0.09
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LnlS; -11.30™ 0.00 -3.23™ 0.00
LnIShigh -15.47™ 0.00 -4.35™" 0.00
LnECI -11.03™ 0.00 —2.74™ 0.00
LnlECI -9.17™" 0.00 -2.85™" 0.00
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IR R R S A
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LnPEP,. -9.34™ 0.00 -4.70™ 0.00
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LnGDP -7.28"™ 0.00 -1.76" 0.04
LNEMcoal -8.61"" 0.00 -3.65"" 0.00
LnlS, -10.76™" 0.00 -459™ 0.00
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Table 4. Results of cointegration test
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JS7 g R £ Bl VAR R o JFL AR XIS AR Hh 5% A SR 12, il P BEH LSRR . F A 6 R 2B
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THI AR B VR A AR AL T2 SR (3 5) R, P AL AR, F 4EiH{E . DW fH. P R W HH R 4F .
BR). (3)s (B) (7)) (9, BAZEEAEN BEMKPRR. W MERETBIE, RIRERR
AEENAZR, HEPHZERYIYELEE TR .

F A T2 SR T R, e 9 N — DR R B K 1%, SR NI BRHFBCE S N 1.03% (7 5).
BT, A — A e P I AR I 9.07%, A3IBFsIE K 7.88% (1] 3). Bt REOKT 1,
RES — AR BEIR A G5 5%, B b — A REVRZE P LU ELREAE RS I 1.01% (141 4), HBROR AR HE
R EE T HABCAREIR . 53— 71, SRR R BT RESZ B — kA BEURE LV RERORE I, AT LA A
I REVR T R RIS i 1A e VR E BRI . FRE AR — A BEVR E P IE KC 16.80%, I
B IR i — A Re VR E 1 LG B AR AR AN 20.65% (1] 4).
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Table 5. Estimation results of modles
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LnPEP,. 1.03™ 0.00 1.04™"

LnGDP,; 0.10™ 0.00 0.09™"

*

LnGDP -0.04™ 0.00 -0.04™"
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Lnls, -0.37" 0.08-0.24™"
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Es
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c 0.49™ 0.00 0.45™"
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0.11 0.34 0.217 0.03
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0.00 050 0.17 0.75"" 0.00 0.41™ 0.00 — — 1.98™ 0.00 1.94™ 0.00 0.88" 0.07 1.08™ 0.00
— 019 044 — — 057 053096 0.00-0.997"0.00-0.98""0.00 020 068 — —

0.00 —0.59 0.27 -1.117"0.00 —0.91 0.39-0.84"" 0.00 -1.28" 0.00 -1.21™" 0.00 -1.12™"

*

0.00 -1.05™" 0.00

0.00 —0.81 0.54 0.48™ 0.00-0.76"" 0.00 —0.78"" 0.00 0.85™" 0.00 0.88"" 0.00 0.24 0.23 0.36" 0.00

DW 0.94 0.92 2.59 2.24 0.87 0.90 0.91 0.91 1.56 1.57
AdjR? 0.96 0.96 0.96 0.97 0.93 0.93 0.96 0.96 0.96 0.96
F 781.94 979.49 85.18 95.89 140.15 345.91 385.68 272.70 393.94
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Figure 3. Trends in per capita primary fossil fuel energy production and per capita carbon emis-
sions in China between 2003 and 2014
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Figure 4. Trends in primary fossil fuel energy imports and coal imports to China and in the contribution of coal to total
primary fossil fuel energy production in China between 2003 and 2014
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Mk R SHEL, W RE R S EIE RBOT B R ER A
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Figure 5. Trend in carbon emission elasticity of per capita fossil fuel energy
production as socioeconomic development increased
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BRHEBCRE T, st S SEAE 5, el R R (s T P B . P AT A e 4 1 3 P AR AT, etk il
BRI R e KRBT B R BN R . RIER R B TG, #bk 2B, 2K
B B O A E DA TR R 7 M 5 A o SO A RERE 1 A, 3t T R R R B — I g
Vs AT REURAE SR AR A RV, I B A EAL PR R ORI, el b e A AN HE
JBG b B SRR DR B BT B

PRI R PR A R BN R IR, DR AR, T AN KR — A IR, SRR AR
O o ZIX I TR B AR P A BRI R, R A R AR A LU EE o BURFIR I ™ K R il
REVR Y 11, A BE B HETS R BRE R L], AR 2 b A R AT P 5 DR AR o

g b, BUR N SEREE A B BEUR A AN T BCROR SR, (R 25 R 3 3 E AN [ X8
ez, I XIS E AR B RN B HE I A, T DR 2 2R DR RR 2 R 0 ] B i A Bk HE TR o

E&WHE

[E X FORRI ARG TR A2 8 T H (41301648); A M SCHESRFAMT AT HFREIH (17YICZH002).

DOI: 10.12677/jlce.2020.92005 45 TRARE B


https://doi.org/10.12677/jlce.2020.92005

S 3k
[1] kit FESTRH. B4 b X a2 S o S R B ek e [0]. LN - 3R 53045, 2015, 25(2): 135-143.

(2]
(3]
(4]

[l
[6]
[7]

(8]
(0]

[10]
[11]

[12]
[13]
[14]
[15]
[16]
[17]
(18]

[19]

[20]

EF7, . NG WAL S B2 T B [ i A i SHIERT FE[I]. RN B, 2012(2): 47-56.
SKAE K, Wtk BEMS K. AR P BRHE R R KA FEEL]. N O B S 3, 2016, 26(2): 47-57.
JRIAE, fT53E, BEGR. HE T LMDI T35 A b Rk S5 K22 sl BREETURI R[], SR, 2016, 38(10):
1861-1870.

VAR, 1%, ATIEEE. AP E REIRTEAERRHE U R K R b BCRR R 0], RURREE, 2012, 34(1): 2-12.
FRERS, PRRET, BRIESR. SORBED X S AR RN 7T [0]. SRR, 2014, 36(3): 567-576.

Zhang, C. and Zhao, W. (2014) Panel Estimation for Income Inequality and CO,, Emissions: A Regional Analysis in
China. Applied Energy, 136, 382-392. https://doi.org/10.1016/j.apenergy.2014.09.048

Ye, B,, Jiang, J., Li, C,, et al. (2017) Quantification and Driving Force Analysis of Provincial-Level Carbon Emissions
in China. Applied Energy, 198, 223-238. https://doi.org/10.1016/j.apenergy.2017.04.063

RIS, B ELE, TIA%. T ESDA-GWR K 1997-2012 4F rf [H 45 1R GE VY B A HE U 25 Vi AR R [J]. FR48F)
27223, 2015, 35(6): 1896-1906.

TRM, WRS, = BT RO R 2 o E A R BEEBVIP I AR 0]. R BN O BRI 5 PR, 2011, 21(1): 53-56.
5, RN, TR B PER  E IR PR B A —— R S MR R AT R A L
IRLAL]. P& BT AL, 2011, 2011(4): 61-70.

R, AR, SR RRUR SRS ML K —— 3 T 24 R Th AR B I SEAE 4 T [9]. BRURALEE, 2013, 35(9):
1801-1811.

SR, HHAE, BRI, S5 BT e R T I R VR BT IR B S P S ok R AL). E WA TR AL,
2013(10): 59-66.

BOTE, REN. o E SR SRR R AR i —— RUa i Dol A B JE P B[], B AR SR R,
2010, 25(3): 488-501.

Xu, X.L., Xu, X.F., Chen, Q., et al. (2016) The Research on Generalized Regional “Resource Curse” in China’s New
Normal Stage. Resources Policy, No. 49, 12-49. https://doi.org/10.1016/j.resourpol.2016.04.002

TR, SkoRaE. BEVR S BRI D X A R HE O B R S RN []. RN O BER S 3R, 2015, 25(9):
37-43.

Bai, H., Zhang, Y., Wang, H., et al. (2014) A Hybrid Method for Provincial Scale Energy-Related Carbon Emission
Allocation in China. Environmental Science & Technology, 48, 2541-2550. https://doi.org/10.1021/es404562¢

HEW, ToZ, B RESSIHZE St LR R R[], S5, 2012, 32(12): 21-26.

Shuai, C., Shen, L., Jiao, L., et al. (2017) Identifying Key Impact Factors on Carbon Emission: Evidences from Panel
and Time-Series Data of 125 Countries from 1990 to 2011. Applied Energy, 187, 310-325.
https://doi.org/10.1016/j.apenerqgy.2016.11.029

B AR, FE, SKFT. SRR P STRHEBGRE —— T E 4 RIRAREEE T[], S5 545
I, 2011(3): 72-81.

DOI: 10.12677/jlce.2020.92005 46 TRARE G

N
%

F


https://doi.org/10.12677/jlce.2020.92005
https://doi.org/10.1016/j.apenergy.2014.09.048
https://doi.org/10.1016/j.apenergy.2017.04.063
https://doi.org/10.1016/j.resourpol.2016.04.002
https://doi.org/10.1021/es404562e
https://doi.org/10.1016/j.apenergy.2016.11.029

	Study on Nature Geographical Factors and Regional Energy-Related Carbon Emissions
	Abstract
	Keywords
	自然地理因素对区域能源碳排放影响研究
	摘  要
	关键词
	1. 引言
	2. 方法和数据
	2.1. 能源碳排放估算
	2.2. 影响因素遴选
	2.3. 区域类型划分
	2.4. 面板模型构建

	3. 实证分析
	3.1. 面板数据单位根检验
	3.2. 面板数据协整检验
	3.3. 面板模型识别与估计

	4. 结论
	基金项目
	参考文献

