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In(PCO,), = a, + f, In PopDen,, + B, In PGDP, + f,(In PGDP,)’ +
B.(InPGDP,)’ + B, In PFE, +f, In CI, + 3, In IS, +&,
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S sE FIHESG @) MA> 0. fi< 0. fo= 0B, HIE U BIMLER, HIEE
AT = AXIRHERE TG R, @ 24> 0. f:< 0. B> OB, ZIH “N” Rl
LR, FHLTATRHEm AIRHECE BUE BT R RS & mks< 0.
B> 0. Bi< OBF, PIEXLRME “N” &, HRBUERE TS, AT U7 8
MZee R, “N” AU X R FIAHRCE a2 T & B W BoAEAE 0 0
2.2 ERSEEA

A 3 T AR 408 B R UE B A A T2 B ) PR 3 AN [ e B BE A HERIOK S X B A
TR HECR M AR o — P T AR [ ) 3 3 fe /N 3k (OLS) Ak Jeisl, A& 44
PHE RN, Y mIE A BEYLRZIAF G IS0 . FEMEMFTR 7 200 BT a2 52
B, OLS Al /& 5 25 i/ N e Al T 45 F o AR A7 AR 28 S i pEm), Bl 45 5 18
oA R . O 25 R R P e AR O 25 R AR IEAS A, X RME BLAE OLS ATt
EUN L R R R NI K T A= 3 & T i TS E | S srNra wi FE N i e A M C D= ES
B SR, SR A5 B A RE il 42 B i e A it y A R[] oA i K B 32 52 (1Y)
R, (A2 R R

AR SCAE FH 5 8 28 SO0 O AR LB R0, 1S 45 SR 5 32 S A A S ) ELRE RS T 4
T 5 AR S T, BRI T

Quant,(0,1X,)=B(0,) X, +a, (=1,2,N;t=1,2,T) (3)
A YA Quant, (01X,) 503G BRI NIRRT X XCEL i 8 ¢ 4F
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F1 AREIERIR K& RKIE(2000—2017 £)
Tab. 1 Research data explaination and sources (2000-2017)

A A AR AR AR 455 LX) X EAE () eV
IR 1D Nl 36 PCO, ON 1908 o L RRAZ S R
WHALKEP)  NOHE PopDen N/km? 1908 N AT A7 B R
ZTFRIEA) b IX A 7 PGDP It 1908 (B EEHRSE)
B A(4) — A LT S PFE Jigt 1908 (i B STHELE)
FEAL S5 HE(T) Ty (S Iy it 1908 (i Bsg AR )
FARE(T) T cI - 1908 T HET /M X A 7=
AL e/ ME S ON:H ¥ifi b2 FEA
InPCO; -15.7614 5.2985 1.2207 1.1359 34344
InCI ~15.0003 11.4358 1.0121 0.9231 34344
InPopDen -2.2965 9.0840 5.1626 1.3639 34344
InPGDP 6.4935 13.0268 9.0633 0.7902 34344
InIS 4.6052 16.0759 11.6039 1.5056 34344
InPFE 6.1070 15.9838 10.4047 0.9487 34344
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Fig. 1 The tendency of per capita CO, emissions and the total CO,
emissions in the four economic regions of China, 2000-2017
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Fig. 2 The change in Gini coefficients of per capita CO,
emissions in the four economic regions of China, 2000-2017

© FeZBOFH AKX : GINGL, =1~ i(pop, —pop,_Yemi,—emi,)) o X : GINI,q, Fm NFURHEIM B JE 780
pop, TR IXITT BN T L s emi, R KRG I s BRI . RS S % He P TTIT .



3108 i B 2E 76 %

X P HE ZE RS A B TF, ARt X BRI HE L i L e R A sh A R, e R UL
BAE TR, 782011 AFRTGHEAR THIG FRUGR T TR ol i X B i HE L e R
WA R e, A3 KRS AT A%, 2008 4F 5 5L 8 R AR T2 E K EHEA T 0.4 1Y
A, PR X EL B B HE RL e RAAE B S A R AR — 2, Ham e T A
X FT A EZKSE, 2007 45 J5 78 3B Hb DB 38N B85 HE Y 2 )2 R B 0.6 IF Bl Hr 2k I
i, I IIRHEBOK T 22 580k
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a. 20004F
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Fig. 3 Spatiotemporal evolution of CO, emissions in China's counties, 2000-2017
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Fig. 4 The LISA distribution and Moran's I scatter plot of per capita CO, emissions in China's counties, 2000-2017
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&2 2000—2017 £ EEig R E A HiRHER R I 2= BT 58 PE

Tab. 2 Space-time transition matrices of per capita CO, emissions in China at county level, 2000-2017

A0y 23 [ AR HH... HL.. LL. LH.,
2000—2005 HH, IV(147) 11(0) II1(0) 1(0)
HL, 1(2) IV(7) I(1) 111(0)
LL, 11(0) I(1) IV(227) 11(0)
LH, 1(0) 111(0) 11(0) v(17)
2005—2010 HH, IV(136) 11(0) 111(0) 1(0)
HL, 11(0) IV(10) 1(0) 111(0)
LL, 11(0) 1(0) 1V(207) 11(0)
LH, 1(0) 111(0) 11(0) IvV(13)
2010—2017 HH, IV(110) 11(0) 111(0) 1(0)
HL, 11(0) IV(5) 1(0) 111(0)
LL, 11(0) 1(0) IV(163) 11(0)
LH, 1(0) 111(0) 11(0) IV(5)

42 ANO,MEMEAREZXF A IEHEE IR 5 H7

S Lin FWWIESY, AR SCRE 10", 25", 50", 75" H190™ 5440 048 BOR PEAR 72
M PR 28 22 () 119 5 2R RSB HE B A [R) S5 AR o0 AT o 3% 3 S NI 1) 532 i R 25 1T A 53
P RIEZE SR, &S AR R 2 B sk R 5

NOEEEHEEREC T, BAE 1% EEKE L83, R OERS T AImHE
EAAIRIVERT, ARG A L A 85 B R HE I A 3 R A s o X EL T Ry
W WL S TN DAL AR, N A S SR R YR R FH A Az aE Ty = AR ek
AR S BRSO BRI T R BRI HE AR, R, ML P E ARG B L, A
W BT AT T E UR VS VR A0 A R C B R AR 2R Y 2k i R B SR R HE K
T HE R B 558 — = M P (RS B3 AR HE BCAE AN [R]85 777 1% 58 K1Y

R3 ABHEORMERER SRR E TG ITTER

Tab.3 The quantile regression model estimation results of influencing factors of per capita CO, emissions

. FANITEAS B
AL b dma
1 O(h 25“\ Solh 75Ih 90|h
InPopDen -0.18218"" ~0.15187" -0.17282"" -0.24991"" -0.29087"" -0.20069""
(-28.555) (-21.685) (-27.010) (-54.692) (-39.553) (-76.88)
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Fig. 5 Quantile regression flexibility coefficients distribution of independent variables on per capita CO, emissions
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The spatiotemporal pattern evolution and influencing factors of
CO.; emissions at the county level of China

WANG Shaojian, XIE Zihan, WANG Zehong

(Guangdong Provincial Key Laboratory of Urbanization and Geo-simulation, School of Geography and

Planning, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: County is the pivotal platform and region unit to realize the new-type urbanization.
The study of county- level CO, emissions is of great significance to improve China's
urbanization strategy, accelerate the achievement of ecological civilization and low- carbon
transformation. Based on the data of China's county-level CO, emissions from 2000 to 2017,
this paper analyzed the overall tendency, regional differences, spatiotemporal pattern and
agglomeration characteristics of per capita CO, emissions. Meanwhile, under the STIRPAT
model and EKC hypothesis, this study employed the panel quantile regressions to explain the
dynamic impact of socio- economic development on per capita CO, emissions. The main
conclusions show that: (1) China's county-level CO, emissions show an increasing trend of
rapid growth followed by slow growth. The regional disparity of per capita CO, emissions is
distinct and shows a more uneven trend. (2) On the whole, China's county-level CO, emissions
present a spatial pattern of "high in the north and low in the south". The per capita CO,
emissions level in economically developed areas is much higher than that in other areas, thus
brings about an obvious spatial polarization effect. (3) There is a significant positive spatial
correlation of per capita CO, emissions within counties. The number of counties with High-
High concentration gradually increases and the distribution center gradually moves to
Northwest China, while the number of Low- Low concentration counties decreases
continuously and they were mainly distributed in the central and southern regions. The
agglomeration type of county-level per capita CO, emissions presents a spatial locking effect.
(4) Population density and government expenditure have an inhibitory effect on county-level
per capita CO, emissions, while the scale of secondary industry output value and carbon
emission intensity have significant promotive influence. And there is an inverted "N-shaped"
relationship between economic development and per capita CO, emissions in the counties with
low- and middle- level emissions. The adjustment of socio- economic development structure
plays a critical role in achieving China's total CO, emission reduction target. Therefore, the
policy makers of emission reduction strategy should consider the regional disparity to realize
the development and transformation of backward counties. And the key urban agglomerations
should play a leading role in carbon emission reduction simultaneously. In addition, improving
energy use efficiency through technological innovation should be the key way to the reduction
of carbon emissions in China's counties at the present stage.

Keywords: per capita CO, emissions at county level; spatiotemporal pattern; regional
disparity; influencing factor; panel quantile regression



