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Temporal and Spatial Variation, Influencing Factors and Decoupling Effect of

Agricultural Carbon Emissions;

Based on Panel Data of 31 Provinces from 2000 to 2019

GUO Xianfeng, Al Jingjing
(Party School of the Sichuan Provincial Committee of CPC,Chengdu, Sichuan 610071, China)

Abstract : It is of great theoretical and practical significance to discuss the issue of carbon emission under the background
of "30 - 60" carbon peak and carbon neutral target.Using Carbon emission factor method , STIRPAT model, Tapio decou-
pling model ,and panel data from 2000 to 2019, this paper estimated agricultural carbon emissions of 31 provinces in Chi-
na,aiming to understand the spatio—temporal variation of agricultural carbon emissions at provincial level , explore the driv-
ing factors of agricultural carbon emissions,and find ways to reduce agricultural carbon emission.The results show that: (1)
China’s agricultural carbon emissions increased from 277 951 800 tons in 2000 to 283 961 600 tons in 2019, an increase of
2.16%; (2) Due to the improvement of agricultural production capacity and resource utilization, agricultural carbon
emission intensity decreased greatly.From 2000 to 2019, there was a drop of 79.47% ; (3) The number of primary industry
employees , urbanization rate , agricultural technology level and agricultural per capita GDP have a significant impact on ag-
ricultural carbon emissions; (4)From 2001 to 2019, the decoupling relationship between total agricultural carbon emissions
and agricultural economic growth in China mainly includes weak decoupling and strong decoupling, gradually going from
weak decoupling to strong decoupling.
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LFF 151616 155024 1528.80 1542.68 147335
VLU 1573.64 1737.58 178673 1829.18 1793.41
SUAH 575.47 72551  823.87 795.88  670.04
WEE 549.63 75630 910.94  989.94 1 001.89
TH 119.02  148.17  167.62  180.86  194.10
T it 281.74  290.81 31470  318.46  338.14
INZR 151319 164937 133879 130824 1 113.02
1Ly 307.79 31839  263.93  297.60  283.30
By 42591  478.92 44826  488.01  461.72
ity 129.63 9520  89.77  78.92 74.27
Pl 1823.86 1939.96 1857.39 187630 1695.47
Kt 69.61 8622 7565  70.81 61.90
[Li:9 34939 406.11  409.19  398.88  381.64
B 59376 727.08  699.44  936.98 1 001.01
=E 113485 116526 118227 1322.19 1193.19
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T 136828 98538  527.58  367.80  319.96
Jea 301.16  201.20  138.52 98.38 73.44
g 74528 49646 27993 16822  109.64
Hil 111925  858.07 48758  349.03  289.68
[ 942.88  584.61  354.33 24142  165.31
JUPE 195206 1163.93  538.04  347.27  233.34
BM 1873.98 1490.13  734.08  269.56  179.29
A 874.64 56423 34144 20739  129.65
Tt 692.68 52420 23756  173.64 14351
TR 848.93  582.69  321.13 24526  174.00
YT 1890.74 1023.83 75129 42593 396.48
Wb 129267  862.80 447.05 287.05  237.88
iilE} 1817.1 11265 61824 43031  362.19
TR 1096.08  771.58  456.66  323.40  364.08
LI 810.91  601.57 355.77 219.42  196.36
JTPE 2069.76 152021  940.09  639.77  515.16
LT 594.86  434.03 26521 169.82  153.39
WEEE 1011.83 77157 49412 359.78 31542
THE 152984 1073.69 547.89 37445  331.89
IR 659.54  440.80 201.29  136.99  115.08
vy 954.68  658.10  251.88 19545  174.17
S} 916.13 65540 269.06 173.45  130.55
i 598.75  407.88  312.74  260.78  260.72
PUJIl 129049  789.42  455.04 294.19  214.91
Kt 44539  333.65 23839 15148  149.40
BrEE 121871  874.88  378.86  334.11  259.96
M 1666.69 109047  653.00 390.82  241.75
Wi 894.16  528.63  322.55  224.01  164.50
WK 128332 821.04 49448  306.32  209.07
PO 6824.00 5995.00 4060.53 2668.72 1 793.34
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ANEUP)  (0.041) (0.053) (0.072) (0.120) (0.095)
Wik 02027 0.003 -0.557°  0.015 -0.837°
(U) (0.082) (0.127) (0.156) (0.222) (0.209)
LA 0.198™ 0.180™" -0.172™" 0.084" 0.944™
ACF(T)  (0.023) (0.032) (0.063) (0.045) (0.030)
Ry 0.044 —0.1117 0.430™  0.050 -0.364"
GDP(W)  (0.027) (0.034) (0.061) (0.081) (0.055)

r 0.806 0.905 0.683 0.440 0.966
Prob( F) 0.000 0.000 0.000 0.000 0.000
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M A AR AKX A e HE IR 52 0 1) S AR X2
FH TG 0 b DX Ak B Ak K A, TH FE 0 2 g
U5, TGN 7 Ak e HECRE: . ARE i XSS — 7=k
Mol AEL S AL R ARl 32 AR K- LA S Ak A
GDP #RX AR A HE S i 7 A i AR, X2 T AR
A Hb DX IR AL 2RI RO F AR KA &7, Bl 3
AR 18 AR B HE AR S
3.4 ZERLHEHEHS RV EFIERKXRZDH

T Tapio Bt 44 3 1A X, T 545t 2001—
2019 AFFR A M B HE -5 A4 Ml 28 B 15 4 =2 (8] ) 1
B, e 8 A 2 iR,
Fz 8 2001—2019 F£FHE R WERHEM S KA Z 5718 Z E/

£y Al/I  AAGRI/AGRI e Jit a2 70
2000

2001 -0.00630 0.04238 -0.148 74  SRJBi4H
2002  0.00073 0.05047  0.014 41 BRYRs)
2003 -0.01059 0.066 94 -0.15827  3RH4
2004  0.054 48 0.164 60  0.330 95 BRYRs)
2005  0.03075 0.06520  0.471 64 34
2006 0.011 33 0.019 18 0.590 60 BRYRzs)
2007 -0.03362 0.131 05 -0.256 51 S I 4
2008 -0.02560 0.10821 -0.23657  3@H4
2009 0.017 07 0.036 03 0.473 68 s 4
2010 0.01423  0.102 80 0.138 42 s 48
2011 0.00792 0.099 64  0.079 46  Hfi
2012 0.007 38 0.068 49 0.107 74 S48
2013 0.00937 0.05078  0.18453  Hifi4N
2014 0.00973 0.03030  0.321 11 g5 4
2015 0.004 93  0.028 25 0.174 33 CE)iRa|
2016  0.00503 0.02552  0.19729 554y
2017 -0.0218 0.01362 -1.60544  5@Jiis
2018 -0.04173 0.01749 -2.38654 5@/l
2019  -0.007 31 0.057 62 -0.126 84  5#JBi4H
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B2 2001—2019 F 3K E L Bk RS 7l £ 5 B < B 4
BT s

M8 FIE 2 v L& P, 2001—2019 4F, F [H
AV B HE T A 5 A 22 T 4 K 2 TR] B R 4 e R
L2 5553 58 A6 AR Mt 6 oy =, 5 D553 58 4680 30 38 1) e O
By BNA Y 28 55 1F 1) 354 AR Ml B HE I A IE 1]
ZRURHE  EA Y 28 T 1 K 1 R BT Al i HE
T, PRAR R A8 Ay (RN 55 A ) & EE 100%
FRE , 7150 2 BB 5 1 BB 2001—2008
ARSI, X — P, R S S S
AR IR AR B AN UG B, AR R A 7 AR
A FHAE 7= W0 A5 P 8 R s 14 i - sk HE il i 22 T
[0 7o NI S Sl = A7 N T 5 3 SO e 1 = 13
2009—2019 4F, 2 L A-H, X —B i, 30 E T 06 &
WAk B, IR RGO R, ML G R ) B
fRE® AR T LA TR 0 Ak e HE 2 2808 4
R
4 FiL5EIN
4.1 &ig

FEFFH 2000—2019 44 [ 44 38 i A 550H |, 5
AN BRHE R B FERE L 5T A A HE AR A 5 el R
RU G5 Z M 2R 15 LR 458,

1) 3% Mo 300, 45 38R b B 45 1 3R
BERBE LI J 28 55 3L ath 22 5 B W), Al e HE il 45 SR
H—E 22500, i icHE X 3 32 22 4 v 7E R S A
ZRALHBIX

S 3k

2) FEF STIRPAT AR | Xt 3% [ A b il HE il it 5
Wil PRV 2R3 7 43 B, e IR — 7 b Dol N B 38 AL
B M ARIK DL R AR MY GDP XAl ik HE
A BERm,

3) R A b s HE ik 5 ARk 22 B K 2 (R
1) 5 22 L 553 I 4 ARt i 420 32
4.2 il

HEA 21 a5, A AIEE ) H g5 ™ R i A 2
Hbs H 253080, JUHE“30 - 607 Bk H b Al S2 30 58 %)
Ab B IR HERE th T IE PIEK , FE T UL A Ar F A
WL A,

1) BURFFHS 1T PR M o B, 6 E T R ek HE UK
BRURHE St AR A ST N E s O ARl o HE
T R L IX, T BT AR M B HE X 3822 S K, X F
AV B HEBOARAE X, B R T AT 256 2 Ho ) A 4%
AROCANA N 2855 K AR O, B 5 | S RN st o A BRI
AR A M A 7

2) BURNFRT T Seh it — 20 5 BOR , SOE A A
R, 5635 55 8 J1 T g, e R e xRkl 55 B0 )
et D R M R x5 B e, WA EARL AR
FE R SR AR Ak R HE PR R BRI HE IR
W AR s L, R R A S AREH, kS
A A TR B[R] B R A AR A r = s g IR, HE
PR R AL T, R AR N F R34, A
H b R IRER 1 R A R AL, SE Bl 5
A, & R . &JE, AR I Y
HERE R HET LML B fb th 7 1 B ROR, B
WD ICR BT IRIR B

3) FRE e e A b A R Oy T A SR B T —
F BRI, 38 Ao A3 A AR B HE R AR Y 2 B I K 2
(I OC 2R, AT LR BRI AR Ml Al HE T3 5 el 25 T 1
FAL T AR AR A (B T 45 X IR B & oK -
AN—, LA B SR GEUR A5 R 10 22 524, P ARG e e 754
WA FREE B A 0 WG 5% & 7K R HE TR G 78
A B R G o 8 R 285 ) B X 1 AT B e
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