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Abstract

Reducing or controlling sulfur dioxide emissions is the main goal of energy conservation and emis-
sion reduction in China. Based on the panel data of provincial correlated variables in China from
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2004 to 2018, the spatial correlation of sulfur dioxide emissions in China was studied by using global
Moran’s I index and local Moran scatter plot. Secondly, the influence factors of sulfur dioxide emis-
sions were studied by expanding the spatial Dubin model. Furthermore, the direct and indirect ef-
fects of sulfur dioxide emission factors were investigated. The results show that: 1) There is a signif-
icant positive spatial correlation between sulfur dioxide emissions in China; 2) The increase of pop-
ulation in the region and the research and development intensity in adjacent areas is beneficial to
the improvement of sulfur dioxide emissions; however, the increase of the proportion of envi-
ronmental investment in this region and its neighboring regions greatly increased the sulfur dio-
xide emission pollution; 3) Sulfur dioxide emissions are mainly affected by energy consumption in
the region, while energy consumption in other regions has a limited impact on sulfur dioxide
emissions in the region. Accordingly, this paper puts forward corresponding policy suggestions.
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Table 1. Moran index of sulfur dioxide emissions from 2004 to 2018
%< 1. 2004~2018 == S LI HE =/ Moran 353

Fhy Moran’s | P1E
2004 <E 0.1900 0.0281
2005 4E 0.2091 0.0163
2006 <E 0.2060 0.0215
2007 <E 0.2095 0.0190
2008 <E 0.1968 0.0288
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2009 4 0.1801 0.0449
2010 4F 0.1742 0.0516
2011 4¢ 0.1997 0.0289
2012 4F 0.1854 0.0443
2013 4F 0.1768 0.0562
2014 4F 0.1661 0.0696
2015 4F 0.1813 0.0473
2016 4 0.0966 0.2011
2017 4 0.0758 0.3279
2018 4 0.0286 0.7051
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Figure 1. Moran scatter chart of sulfur dioxide emissions in 2006
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Figure 2. Moran scatter chart of sulfur dioxide emissions in 2010
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Figure 3. Moran scatter chart of sulfur dioxide emissions in 2015
[ 3. 2015 F S LARHEAE Moran B &

2.3. EEIEFMBIERIE
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Table 2. SDM estimation results of model (1)~model (4)
% 2. A~ (4K SDM I ER

Ap (1) FER(2) A (3) T (4)
. -0.5417
7i
PRI (-0.6630)
InEC 14727 0.9355™ 1.4740™" 1.0030™"
(14.6617) (5.4642) (14.9024) (6.1717)
InPOP -0.0375 -1.2262" -0.0614 -1.0631"
(-0.4377) (—2.5082) (-0.7138) (—2.1654)
InPGDP ~1.64407" ~0.2600 -1.80207" -0.1059
(—14.4768) (-1.8911) (—13.5418) (-0.6491)
InURB 1.9260™" -0.2386 2.3282™ -0.1252
(9.5635) (~0.986083) (11.2122) (-0.5454)
InER 0.4447™ 0.1395™ 0.4326™" 0.1376™"
(8.4664) (4.2528) (8.7360) (4.2277)
InRD -0.0485 0.0196 -0.1113™ -0.0132
(~1.1656) (0.6411) (-2.5572) (-0.4373)
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WHANEC -0.8685"" 0.1332 -0.3690" 0.2245
(~4.5357) (0.4590) (~1.8646) (0.6599)
WeinPoP (31129 (0s876) (1265 (04922)
wipeoe S o o e
W*InURB (iggg;gsz) nggggg) (8%222) (:Séggg)
WHINER 0.2221" 0.2140™" 0.2804™" 0.1821""
(1.8895) (3.2660) (2.4015) (2.5124)
WHnRD 0.0192 -0.0277 —0.0956™ -0.1463™"
(0.4653) (-0.7935) (-1.9153) (-3.4536)
5 0.3610™" 0.6490™" -0.0610 0.2472""
(6.5218) (17.4028) (-1.0624) (4.1301)
Adjust R? 0.8323 0.9685 0.8783 0.9731
Log-L —352.8462 -13.5584 -301.6327 49.8417
sigma™2 0.2590 0.0590 0.2197 0.0519
Wald_lag 4762717
LR_lag 45.1958™"
Wald_err 19.1956™"
LR err 19.2044™"
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H T NDRAETESE, X AR AP IR R AT SRR R R T4k, AR T8 — a0 S 4.
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(32 R 35

DRI AT 5 5 00 DR 28 X 2 1R AR B ] 7 i 1] 20 S T A 0040 A 25ty B8 1) — S Ak B HE TS 2 (1 B i 43
it g T R RO T o T 20 3 7 5 [X 45 1 728 0 5 ) R 3 199 e o 12 [X AR 5 — S AU HE TS (1 52
T 2050 7 2 71 52 M K] 2% P e 730 ok 2 ) 38 EL A PR 0 b sl i A e i X SR A e i . Rk, ()
ROSERT DA AE R — i A8, . BN 5 ()4 RS TH L 45 RN 56 3 BT .

Table 3. Direct and indirect effects of sulfur dioxide influencing factors

= 3. ZHHRSNDE R0 B I R e R

|n802
A - . -
JEEE VI 23 A RN
InEC 1.0238™ 0.5933 161717
(6.2317) (1.4464) (3.8137)
-1.0752" -0.8575 -1.9327™
InPOP (-2.3871) (-0.9312) (~2.4616)
-0.1041 -0.1230 -0.2271
InPGDP (-0.6406) (~0.4508) (-0.7205)
-0.1395 -0.4421 -0.5816
INURB (-0.5972) (-0.7670) (-0.9338)
InER 0.1503" 0.2775™ 0.4277™
(4.3380) (3.0192) (3.9433)
InRD -0.0235 -0.1919™" -0.2154™"
(-0.7803) (-3.8067) (~4.0307)

e 35 1 AP, BEURIE S AR HRBON B A DY 1.0238, X4 RRW], REIH P E Y
N 190K B £ 3 EOA X A BRSO N 1.0238%. tbAt, T E B REIR T 2 AN R B X AR T
AR R PRI, & DR R A REURTE S R EAR G PRI, — M HLIX REVRY 2% (32L& 1% T 240K
X I REIR T3, < 3 3R W] 0.5933 HUIAIRLM, BIAH AR X IBEIRTE S48 n 1%, K S EUA X AL
TR HE O EN 0.5933%. ZREGKRAE, REVH 28N 1%, K S BOR XK AL HHE LS A3 I 1.6171%.
REESERRY], AR 2T US> DO — AR U TR 4 3 I 1R AR A
RIAERANL B, FATESRIAN D NAP A B AR AT A 5 B A — AR HECH B
PN AR S oM o B A2, N DA AR AR DX 408 DX SR i ank 7 A 0 2 D A DX ) — 5
WRRHEBCRE . X EEEE SRR W], A DX AT RIS DX sl 45 32 20 5 ) 8 o i/ A DX sk ) — S AL R R R
PSR P LA 5 TR R R NS G 25 I, BRIV B ST 18 o A 3 [ S A T 3 [X PR B R ) ) 5 R R B
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