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Tab. 1 Descriptive statistics of the variables

it e FEAE ¥iE b2 e/ ME S ON:H
AV B HE R InEI 182 1.36 0.60 0.24 3.32
gl % InALQ 182 1.12 0.59 0.04 3.11
Ak 25 InAIS 182 0.94 0.03 0.84 0.98
1l % K InAGDP 182 3.41 2.81 0.40 16.32
LHRiEEaT ) InPS 182 0.42 0.19 0.03 0.79
AR AT LA InRI 182 0.92 0.52 0.08 2.28
PN T T A InSEC 182 64.89 61.90 1.40 301.40
RE R InDA 182 96.43 129.70 2.18 606.90
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2 2007—2020 FHER A FEHIMS B 5 HKE
Tab. 2 Total amount and type of agricultural carbon emissions in Xinjiang from 2007 to 2020
i AHHI KRR HiFFIRL BERI B wE
ooty e HERE10' e /e R0t /e HESE10e Lkd/e /10t /10%eoT

2007 391.50 18.96 27.88 1.35 952.07 46.11 693.31 33.58  2064.76 1.92
2008 444.27 21.23 30.41 1.45 1067.06 50.99 550.98 26.33  2092.72 1.75
2009 471.66 20.93 34.00 1.51 1191.67 52.87 556.47 24.69  2253.80 1.71
2010 493.20 21.00 32.30 1.38 1272.55 54.19 550.08 23.43  2348.13 1.25
2011 531.78 21.12 34.62 1.38 1399.41 55.59 551.58 21.91 2517.40 1.27
2012 546.71 20.03 37.02 1.36 1540.76 56.45 604.82 22.16 272931 1.18
2013 581.86 20.09 38.85 1.34 1657.09 57.23 617.85 21.34  2895.65 1.13
2014 671.71 22.02 36.30 1.19 1700.00 55.73 642.59 21.06  3050.59 1.10
2015 687.56 21.64 32.01 1.01 1803.01 56.75 654.69 20.61 3177.27 1.12
2016 707.84 23.86 33.10 1.12 1578.06 53.19 648.06 21.84  2967.07 0.99
2017 690.01 23.27 29.41 0.99 1593.03 53.72 652.94 22.02  2965.39 0.96
2018 661.03 22.28 35.42 1.19 1656.88 55.85 613.38 20.68  2966.71 0.81
2019 639.68 21.01 26.10 0.86 1673.16 54.96 705.37 23.17  3044.30 0.78
2020 611.87 19.76 21.51 0.69 1730.67 55.90 731.98 23.64  3096.03 1.10

RT3 % 56.29 -22.85 81.78 5.58 49.95  -42.71

PG % 433 -1.76 6.29 0.43 3.84 -3.29
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LAV RRHERE T 0.80X10% t- 70 U HEIX. , 245 0% A Hby
X B R BT SRS R T, S
WIAR L, 2020 4F BTG i IX A0 0 A HE T B2 2 1 B
T IR Rt & F T T R R R %, 53
T-63.08%; &7 MR TN, }1-35.25%.
2.3 RAFRHEAIHIZERIA S

20 P AR A, b M T ] G Al B R
M G5 FGFERIEA AR R o H 1, A8 SCERE T e HE R 1
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(1) BE M E A, A8 E & 30800 R 2 0%
HEBOR IR (5 Fe B 45% ) , 1 HoAt 3 477 1 A HETK
YA AR A B B AR SF T BT 28 s X
3K R R SR T A e R L AR BT R
ZRILAE XS IE A B PO R T, %0 S5
T & B IR mHE R B R o (2) REFFR R
B4 A oMb ik HE i 32 R T R FERR R (M R 0ot
45%) A5 B SE ALK N LN BT S S5
DX ALK, A b DX A VR Rl A BB K A



1088 e K 47%
3 MEBMNT RGNS ESEE
Tab.3 Total amount and intensity of agricultural carbon emissions in 13 prefectures in Xinjiang
s T 2007 2020°F — RE

BE0 H4 IEN0eTT HEA O MEA0 4% SEEA0T HEg EER% SR
LR 26.57 11 1.40 9 27.78 12 0.66 12 4.55 -53.86
B 166.72 5 1.39 10 221.68 5 0.90 7 32.97 -35.25
G T 17.25 13 0.65 13 23.04 13 0.24 13 33.57 -63.08
T 20.64 12 1.30 11 37.17 11 0.69 11 80.10 -46.92
PRI 562.40 1 2.90 2 455.80 1 1.39 2 -18.95 -52.07
S IX 186.09 4 231 5 360.48 4 1.33 3 93.71 -42.42
o By 2l X 88.99 8 2.85 3 154.78 7 1.32 4 73.93 -53.68
M 55.79 9 2.09 7 108.78 9 1.16 6 94.98 -44.50
LM 117.76 7 1.29 12 189.96 6 0.71 10 61.31 -44.96
Bl vegn X 233.52 3 221 6 395.17 3 0.83 8 69.22 -62.44
g 38.38 10 3.32 1 55.55 10 1.26 5 4474 -62.05
AT HiL X 333.38 2 1.93 8 438.87 2 0.76 9 31.64 -60.62
1 FH i X 133.99 6 2.59 4 113.35 8 1.46 1 -15.40 -43.63

T B ORRLN L BRI e 23500 B 7 I VAN AL B 5 AN BB BT R B RSE AR L S S FR N A

SEACHR SR B FTRR . T 1)

=4 R 13N T R R Y

Tab. 4 Agricultural carbon emission types in 13 prefectures in Xinjiang

S T — PG _ P _ FEFHkbe _ BEM
/100t HE/% B0t HeE% B0t HeE% B0t HeE%
BEFEETM  BEASN 791 28.48 3.84 13.83 2.61 9.40 13.41 48.29
FT#hZEHIX  28.55 18.45 0.07 0.05 50.85 32.85 7531 48.66
g 7.40 13.32 0.45 0.81 19.28 34.71 28.42 51.16
FEFFR b ESH BdM 60.68 27.37 0.12 0.05 117.11 52.83 43.78 19.75
i IX 74.29 20.61 0.06 0.02 228.74 63.45 57.39 15.92
5 25.54 23.48 0.06 0.06 63.65 58.51 19.54 17.96
L 56.35 29.66 0.28 0.15 86.61 45.59 46.72 24.59
B[ FE SR 111.03 28.10 6.62 1.68 201.93 51.10 75.60 19.13
A X 126.63 28.85 1.25 0.28 237.51 54.12 73.48 16.74
FEFT A be -8B & X 24.62 21.72 1.87 1.65 51.68 45.59 35.18 31.04
E e PN 68.85 15.11 6.89 151 216.62 47.53 163.44 35.86
RFEAHE T G EFT 10.21 44.30 0.00 0.00 475 20.61 8.09 35.10
Y Mg 9.81 26.39 0.00 0.00 11.55 31.07 15.81 42.53
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BAEY), OF Ha& MRt 52 3 B8 BRI 25
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RGN (B A 40% ) , A0 5k & 3 1, HAR ¥

I R38R AR, 5 S5 B8 M TR HE T 13 B 0 v
(5) Mgy, B A B HROR IR -4, L 5 0
W, HASTER B se o ¥y AT IR bE 1,
B EA —RE R
2.4 RAERHEBGREHXISE S

IR BRHE IR L SR 22 S 2R e R R
BEREA R 4B (E 1a) o H—FrEe(2007—
20094F) & T M BB, S REUER K A&
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Fig. 1 Gini coefficient and decomposition results of agricultural carbon emission intensity in Xinjiang



1090 FA& W 47%
=5 N R ERHEKGEE Moran’ s I1010 45 R
Tab.5 Moran's [ test results of agricultural carbon emission intensity in prefectures and cities, Xinjiang

. b B s TR A R S SRR B s (A R A

Moran’s [ A P1E Moran’s [ A P1E
2007 0.105™ 2.645 0.008 0.168" 2.205 0.013
2008 0.112™ 2.783 0.005 0.100™ 2.418 0.008
2009 0.102™ 2.700 0.007 0.177" 2.282 0.009
2010 0.080" 2.274 0.023 0.074™ 2.339 0.007
2011 0.077" 2.200 0.028 0.039" 2.058 0.021
2012 0.092" 2.427 0.015 0.073" 2.267 0.012
2013 0.057" 1.996 0.046 0.091™ 2.354 0.010
2014 0.056" 2.043 0.041 0.054™ 2.542 0.005
2015 0.072" 2.290 0.022 0.087" 2.643 0.003
2016 0.064" 2.240 0.025 0.093™ 2.675 0.003
2017 0.050" 2.148 0.032 0.062"™ 2.855 0.001
2018 0.006 1.356 0.175 0.083™ 2.253 0.008
2019 -0.012 1.083 0.279 0.003 1.458 0.135
2020 0.015 1.547 0.122 0.011 1.265 0.176

% oo ok ORI 1% .5%  10% 19 35 R 36 Z 28 Z4eiHE ., T,

5 B2 1) 25 T8 A A X e A= 28 A, ATTSZ IR T Mo-
ran’s ) i FPERG S0 25 J Y
3.2 FiEtEREEFNE

HRAE 4 Ry 25 6] A AHOCK Jr 4 2%, AT DL & BB i
2 i T B8 AR B HE IR BE 22 R A A 3 S
() RH S, AT LA A 7 24 57 2 ) Tl o] A AL
R T MR AR A 0 A T AR [ AR A AR ST T
LM K556 LR K55 . Wald £ 5 . Hausman #5 35 F1EE &
R (K 6).

LM(error) K g 45 S 8 546 1T OLS [l H AR
T2 ()R ZE A B I B, LM (lag) K 0 45 SR KR 25
[l JE AL (6 6) o AR Y LM (error) il LM(lag)
PITE 5% i F VK P B4R IR ik, e 45 Al iy
i AR50 2 (] 15 2 R0 [ I A7, IO 1 56 7% 14 (]
FHEERLR . LR(sdm sar) \LR(sdm sem)Fl Wald K 3245
FARTE 1919 2 K B4 1 )RR, X R
7S () R TR 23R Ak Sy 25 [a] s I A5 R 5 25 []
WRZERAY | P UE R 1A [ A AR A BOE 2 S
PR, feJa , Hausman R 95 45 58 18 1919 257K
-, FEHH N 2% e s (8] [ E UM AR RS, LR S5
PRSI 45 S AR B, b DX 7 2800 AR S [ ] 5 2850 17
1 19 7KF EAR 2 I R . PR, AR ST 45 0L )
[E] 7 AN 1 B L TEAREAY
33 FEMERRMGITER

PN R B T 28 U IR B s (A A [ (W)

I 5 2 TR AS R 4 (W) 3z R ] 7 25007 2 ) A
TERARL S AT TS RN 7 R 8 FTR .

P75 MR R, ARl i HE il o 3 25 (]
H 1535 i R ECH IE , BITE 5% 1% i E VK-
T3 A A B, T B R A D AR HE R B HLA 2 [

(1) P2k A5 (InALQ ) X AR b i HE 3R B 1) 5%
M A T 1910 B A, HLARECHIE , BB =k
LETRNT LB = A A HE IO FE Al 7l SR TR A
B HE R ELA 3 A28 [l N o BB B, B
Al 7= M R SR TE B — R (RS, L T A 1%
Jit (A AN 52 38 RIS 3R 7l ) 45 AN X 45— R 9] [m] At
HETTR UL P2 B AR NS R B0 “ LA
B T 2B HE R BT AR R HEOE 2B A
SRR 5 N U E RN = K755 )

(2) gl % J2 K- (InAGDP) %of 4 . fé-HE ik 5

F6 HERKILER
Tab. 6 Related test results

oL ST Lok ta Giit it
LM (erron) K 11.67" | LR(sdm sanfe5%  110.68™
Robust LM(error)¥6:56: 426" | LR(sdm sem)fi5  124.68™
LM(lag) K56 27.777 || Wald K36 14151
Robust LM(lag) ¥4 20.37"" | Hausman ¥4 43.36™
LR(both ind)#&:3% 4523 | LR(both time)f 5 333.58™
G B PR 137.51°"
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Tab.7 Two-fixed effect spatial Dubin model regression results (spatial weight matrix of geographic distance)

AF it BRI RE SEAERRS T REC SEIAMATRE 2RAK AR P54 RN
InALQ 0.163" 1.005™ 0.220™ 1.5317 1751
(2.74) (5.26) (3.58) (4.42) (4.85)
InAIS 0.159 —4.845™ -0.101 -6.720" -6.821""
(0.25) (-3.13) (-0.17) (-2.95) (-3.01)
InAGDP -0.014" 0.022" -0.012" 0.026 0.014
(-2.07) (1.98) (-1.90) (1.58) (0.81)
InPS 0.459" -0.622 0.432" -0.671 -0.238
(2.25) (-1.59) (2.27) (-1.25) (-0.44)
InRI 0.097 -0.046 0.098 0.010 0.108
(1.29) (-0.33) (1.40) (0.05) (0.58)
InSEC -0.001" -0.001 -0.001" -0.002 -0.003
(-2.13) (-1.13) (=2.21) (-1.35) (-1.75)
InDA 0.001" -0.006™ 0.000 -0.009™ -0.008™
(2.21) (-6.48) (1.02) (-4.31) (-3.76)
p 0.314"
(2.54)
sigma2_e 0.018™
(9.14)
R 0.421
Log-L 100.670

TE :p 73 RN R B sigma2_e 9 AMARRIUN YRR 57 U202 , (E/IM TR ML AR s R UE 280G Log-L X B, TR,

FERE a1 5% RE AR . EEEN
A K K- B4R v TR 3 Al A B ER I
/D[] s A 2 2 45 Al St R A i 1 3 ol
S AEAT A e HE T 3 L AR 5 A s XAl R K
S A TS AR 408 DXl s HE i 2 2 B 1 A
KM, 33X AT RE H T AR R R AR v b DX A
Z BRBR B IR, 6 T 23R AR 2 = FOm AR
b DX Ay UBAR AP 1 A5 PR R AT A2 77, Al fie HE
T2 A g

(3) FRAEZEH (InPS) Xt Al BRAHE L5 KE A 520
AL T 5%H) WA TERS , HARBONIE , BEUIRE 25
Hay AT LR i AN B HR TR0 BE o AR b AB 25 4 7K F
TR X 48 3T M DX 7 HE R WA i, 12 RO 2 T BUA
M A N i HE T 5 B U /L o R 45 A Y 1] 42 25500
H=0.671, AR i . F AT o 33X A A e X
A o 45 R i i) AR R, 7 s X R AR A —
TE AR HE b e i CH b AR A IR A AL, A 28 X
S IZAE YRR . T A, AN M XA
A A o A DX A 5 SR Bt 1 AR B, 2 i fe
A 408 Ml DXl AR 235 44, T AT L IR B HE i B9

SR E TR

(4) 7K 3 2% 3 BT AR (InSEC) Xof Bik-HE i 568 K
RN 03 B U SCHE , UK LRt A1 BT AR Y
B2 BEARAO B HE R o 7K 3 2% 36 BEE AL 45
RS, AR AR AN R M 26 55 . IX LB Y
REAE I CO., it i B HIRE AL 0., M
W R B R AR AR R o AN K
TR B n] LU B PR 5 R n A e e, el
SEAR I, By 1k P A LB K |, FE A E 1 0
I rf A PR BE A A I ] PR 5 7 L 33, D
AR TR AR BR HER o fe)m , K Rk
T6 B AT AR A A RSR B R~ e S Al A B
HHtE, A PR AE | FE AR AR Bl DA 25 8 A

(5) X ¢ & AR TR (InDA) X AR B HE T
JERRZ R L T 5% W E AT, HARKONIE, i
B 31X 9 A T AR AT DA it s ARl itk HF iR
B IX 9 e A TR RRRE AR T 5 A7 A 3 1) 97 g 5 ]
i AN o AV AR I BIBIR R, 7 BRI A
HA AR EER A LIRS, AT AR R J3E Fi v e
BC P 0 JHE X M 5 1 548 B8 ) S 00 A A 5 S AR T
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Tab. 8 Two-fixed effects spatial Dubin model regression results (economic distance spatial weight matrix)

AR BRI REC SRR REC SE AT R 25RK RN g5 4 JEL A
InALQ 0.152" 0.360" 0.189" 0.617" 0.806"
(2.46) (2.28) (3.11) (2.86) (3.65)
InAIS -0.274 -3.276" -0.576 —-4.922" -5.498"
(-0.43) (-2.50) (-0.98) (-2.61) (-2.89)
InAGDP -0.016" 0.008 -0.015" 0.004 -0.012
(-2.31) (0.81) (-2.30) (0.25) (-0.77)
. 0.413" -1.109™ 0.325 -1.459 -1.134"
" (1.95) (-3.13) (1.64) (-2.93) (-2.16)
InRI 0.045 -0.003 0.046 0.041 0.086
(0.51) (-0.03) (0.57) (0.25) (0.63)
InSEC, -0.0017" -0.002" -0.002"" -0.004" -0.005"™
(-3.95) (-2.16) (-4.41) (-2.44) (-3.18)
InDA 0.001" -0.004™ 0.000 -0.005 -0.005"
(2.25) (-5.79) (1.14) (-4.21) (-3.33)
p 0.3627"
(3.85)
sigma2_e 0.018™
(9.10)
R 0.388
Log-L 97.821

B AR IR MR A HE B3R
4 3t

SRR E, 2007—2020 455 s M A HE i i
(YR AR RRAE B Pt b TH-FEek TR P A
T 3AB B, X 5 R R AE S N AE T I T 4 R
FEAR— 2, BT A S TR O A PR R 5K
Al A 7= T KRR E R R K EERA S5 &
BRI ORI, A AE AR BN SR 7 o A A
AR I A 25 RE R SR (0 57 ) BE An R a5 3R [ A
FE P AN WA i “ A AR 25 G 1K B Ol 5 A0
LR VAT AR IEOR M P S B O ARHE O B
FEFNA L, Al B HE B 1 3 AR 27, g 52 AU
HbriH oaik

LA B HE RS AT 5 RS AR HE L & e
B 5, 0% 5 PR A R A 5T 4 SRR R — B, T RE
PR LAF 3 8 50— e h E s A0l
Xz — A H ALY [, HXF N RS FF = AR AR 4
KRG, 2018 AFH7 5 Fl FF 08 U5 2% 18 2 4 [ RS #F
YU AT A % BE Y 154 A5 Ko RS AF I 2R A

H Frp— ik BT Ol R bE . AE— BE R
TSR X IR S 1A AT AT SR ECR , (HAS AT
GEIRAL AT A — A 2R AR AR S OB o
PRLIHG 65 T AR 0 15 A PR sk R T AR X A g o 56
T, 5 S IR S M DX 2 T PR R, Mk A
B GEIE I, XS R T 2 B REIR R, L4
REVRALR AL B D0 &, AT 45 n] FRA REVR B T
BEBE FAE IR A= 7 , X W] BESR BT 2 RS FTABE
MG T BRI .

AN T LIAE R 70 ARSI T AR L B HE
TR A 2 2% 18 T 25 AR 2, 4 1 T A s T
L% 182 M B SR BR o OB ROl i A 3
LT ABURT BB R, X — 25185 1 5
AT SRR — B EARIAY R, A SR K 0
AR BRI AU A 2 (8] b TR R BEA TR 56, A TR
UG BT AR AR i 2 B AR M AR HE I, = B
K B ARIA B R, LR IR A PILIBZ H B
A, BB A WG, 1 3RANE S IR 2 sk ;
[ B, 7K 3 2% 6 PR R T A B AR 25 R LR IR
B SRR Y CO,, PRI R AR I A HE
&8
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51 Zig
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KB B 52 AT A b, O 85 7 77 7 A 9 |
B e KRR . 55— D7 T, AR s AR b i
HEBCE AT BT R R iR B AR B T
) R R #2020 4F B AR M R HE IR B2 R
1.10x10* t+ G, %5 2007 4 R 1 42.71%.
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Spatialtemporal differences and spatial spillover effects of
agricultural carbon emissions in Xinjiang

XIA Wenhao', HUO Yu', LU Yuan’, WANG Chaoyi'
(1. College of Economics and Management, Tarim University, Alar 843300, Xinjiang, China;
2. Tarim Polytechnic, Alar 843300, Xinjiang, China)

Abstract: This paper evaluates the total amount and intensity of agricultural carbon emissions across 13 prefec-
tures in Xinjiang, China from 2007 to 2020. It employs the Gini coefficient decomposition method to examine re-
gional disparities in the intensity of agricultural carbon emissions in Xinjiang and utilizes the spatial Durbin mod-
el to assess the spatial spillover effects and driving factors of these emissions. The findings indicate that the evolu-
tion of total agricultural carbon emissions in Xinjiang during the study period can be categorized into three phas-
es: a rapid increase, a continuous decline, and a steady rise, with straw burning being the predominant source of
emissions, followed by livestock farming. The intensity of agricultural carbon emissions exhibited a pronounced
downward trend throughout the period. Spatial disparities in the intensity of emissions at the beginning and end
of the study period were substantial, characterized by lower levels in the north and higher levels in the south.
Based on emission composition, Xinjiang can be classified into five distinct regional types. The Gini coefficients
for the intensity of agricultural carbon emissions in Xinjiang as a whole, and specifically in its northern and south-
ern parts, demonstrated a fluctuating downward trend, with inter-regional differences accounting for the majority
of the overall disparities. Furthermore, there was a significant spatial agglomeration of emission intensity during
the study period, with increasing spatial linkages among cities and towns over time. The primary influences on ag-
ricultural carbon emissions in Xinjiang were market and governmental factors. At the market level, factors such
as industrial agglomeration, agricultural industry structure, agricultural development level, and planting structure
were significantly positively correlated with emission intensity, accompanied by notable inter-regional spillover
effects. From a governmental perspective, the level of environmental governance and the extent of regional disas-
ters exhibited a significant negative correlation with the intensity of agricultural carbon emissions.

Key words: agricultural carbon emission intensity; regional differences; spatial spillover effect; spatial Durbin
model; Xinjiang



