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Abstract: Chongqing City is an important agricultural development area, and many agricultural inputs are used in agricultural pro-
duction activities. Carbon emissions are generated during the use of agricultural resources. Analyzing the characteristics and influen-
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cing factors of carbon emissions of agricultural inputs in Chongqing City is vital for green agricultural development and promoting
the achievement of the “dual carbon” goals. The number of agricultural inputs, grain output, cultivated land area, sown area, rural
population, and various GDP values of Chonggqing City were integrated based on the Chongqing Statistical Yearbook and China Agri-
cultural Yearbook for 2013-2022. Classical carbon emission calculation theory was used to study the carbon emissions of inputs and
their dynamic changes in agricultural production in Chongqing City from 2013 to 2022. The logarithmic mean divisia index (LMDI)
and Tapio decoupling models were used to explore the influencing factors and decoupling effects of agricultural input carbon emis-
sions, providing scientific support for agricultural input carbon reduction. The results were as follows. 1) In the past 10 years, the
amount of agricultural inputs in Chongqing City showed an increasing trend before 2015 and a decreasing trend (apart from com-
pound fertilizer) after 2015. The total carbon emissions from agricultural inputs in Chongging City have fluctuated within the range of
452.01x10" to 482.70x10" t CO,-eq, and reached the lowest in 2021. Fertilizer and electricity for irrigation were the primary sources
of carbon emissions of agricultural inputs, accounting for 31.01% and 39.48%, respectively. 2) Compared to the base period, carbon
emissions per unit sown area, unit output, unit output value, and unit cultivated land area of Chongqing City showed downward
trends, and the trend of carbon emissions per unit cultivated land area was consistent with that of carbon emissions per unit sown area.
3) Both changes in agricultural inputs and planting structure affected agricultural input carbon emissions, whereas factors such as ag-
ricultural production efficiency, regional industrial structure, and rural population positively affected agricultural carbon reduction.
The agricultural industrial structure, regional economic development level, and labor force level were the main reasons for the in-
crease in carbon emissions of agricultural inputs in Chongqing City. 4) The decoupling state between carbon emissions from agricul-
tural inputs and economic growth in Chongqing City mainly manifested as a transition from weak to strong decoupling. Agricultural
economic growth has gradually eliminated the dependence on high carbon emissions, achieving relatively green development. The
findings of this study provide recommendations for Chonggqing’s decision-making on carbon emission reduction from agricultural in-
puts. The government should accelerate the research and development of green agricultural technologies, such as precision fertiliza-
tion, water-saving irrigation, and intelligent equipment, adjust the structure of the agricultural industry, and promote the development
of organic and ecological agriculture. Simultaneously, it is imperative to enhance farmers’ environmental awareness and low-carbon
production capacity while curbing the carbon emission drivers associated with agricultural inputs.

Keywords: agricultural input; carbon emissions; LMDI model; Tapio decoupling model; Chongging City
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Table 1 Carbon emission coefficients of different agricultural
inputs (carbon S()urces)[24-25]
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Table 2 Criteria for determining the decoupling status between agricultural input carbon emissions and economic development
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Fig. 1 Changes in input amount of agricultural inputs and effec-

tive irrigation area from 2013 to 2022 in Chongqing City
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Fig. 2 Changes in chemical fertilizer input amount, crop sown
area, crop yield and cultivated land area in Chongqing
City from 2013 to 2022
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VN B R NN R i e T Nl R e it )
4.05%. 4.54%. 20.92%. 31.01% HI 39.48%, 1k T FlI
THE S A HE AR ) 32 IR

W H PR T B AR A A R HE R (DL COyeq
1) S A A A Yy 3G Rl A AR MR AR A
P HEAT LR, T8 o a R s B, BAR S SR DL
Fe 4. 2013—2015 4F, B3 Fob i AR HE O 2 S
FH#a#, Z 5 B AEREAR, Hrh 2015 40, 2022 44
o 2013—2022 4 SR T REEH, TR 9.09%, H
W HE T 2478 4 2 5 —0.13 thm *(10a) ' S0 #f b
T AR HE 5 B A 2.42~2.58 t-hm 7, 2015 4F 1K f 5
1H, 2021 4F g S AR A, S5 e il HF 75 B2 L0 A AR A
6.61%, A8 46 R H—0.10 thm *>(10a) ', FLA7 =
B HE R B AE 2013 4F e (0.17 et ), Bl JF 4R T I%,
{H7E 2017 WA LT, 2 )5 5 4 AR, 31 2022 4F
TR HE R B BAIR 23.53%, S o7 72 B de i 54 S

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

55 5 3] = A T O SN SRR L S R 3 R B 2 43 B 853
£3 20132022 FERTARRUIEN RS
Table 3 Carbon emissions from different agricultural inputs from 2013 to 2022 in Chongqing City
x10*t CO,-eq
P AELHE Chemical fertilizer - s o SR it
Year N P,0; K,0 qZa0 B it Pesticides  Diesel fuel ~ Agricultural film  Electricity for irrigation Total
Compound fertilizer Total
2013 75.80 29.24 353 41.89 150.46 22.89 19.16 97.47 182.98 472.96
2014 76.12  29.21 3.55 42.62 151.49 22.89 19.89 99.51 183.55 477.33
2015 75.75  29.10  3.65 43.70 152.19 22.64 18.94 102.69 186.23 482.70
2016  73.83 2831  3.56 44.25 149.95 21.89 19.16 102.92 187.15 481.07
2017 7197  27.61 3.63 45.79 148.99 21.77 19.19 103.38 188.16 481.49
2018  69.97 2699 3.50 45.06 145.52 21.40 18.95 101.33 188.86 476.06
2019  67.24  26.06 3.50 45.54 142.33 20.53 18.76 96.79 189.08 467.48
2020  65.82  25.54 3.41 45.77 140.54 20.15 18.84 94.74 189.24 463.51
2021 64.95 2522 3.38 45.84 139.38 19.90 18.82 93.61 180.30 452.01
2022 6428 25.04 338 46.28 138.97 19.90 18.84 92.70 183.33 453.74
Fz4 2013—2022 FERTRUN mEHEREE
Table 4 Carbon emission intensities of agricultural inputs from 2013 to 2022 in Chongqing City
Year C'arbon emission intensity pei'2 per unit cultivated land area / Ca'lrbon emlssmn intensity pir Carbon emission intensity pe4r u{lllt
unit sown area /[t(CO,-eq)-hm °) [{(CO,-cq)- hm] unit production /[t(CO,-eq)'t | output value /[t(CO,-eq)-(10"¥) ']
2013 1.43 2.53 0.17 0.55
2014 1.45 2.55 0.16 0.53
2015 1.46 2.58 0.16 0.50
2016 1.44 2.57 0.15 0.43
2017 1.44 2.57 0.16 0.41
2018 1.42 2.55 0.15 0.37
2019 1.40 2.50 0.15 0.33
2020 1.37 2.48 0.14 0.29
2021 1.33 2.42 0.13 0.26
2022 1.30 243 0.13 0.24

I AR R —0.04 tt-(10a) ' FAAL 7= 8 ik HE R 3
BB AE T RS, 2013 4E Fe i, M 0.55 t(10° %),
2022 4E AR, My 0.24 (10" ¥, = 2022 4F B A
B¢ HE R 3 5 R B T 56.36%, Hi P 978 4k 5 Sk —0.31
(10°¥) "-(10a)"',

2.3 BRTRAIN SRHER R E & R HE 5
SR 53 1T

BRHER S [ = o #T

PR AR A St B HE TR M PR 2R 53 i 45 SR
5. HHEM (2013 4F) #H LA, 2014—2022 4F K
i F A S B HE i R 21.26 J7 ¢, 5
AE BRI 2.36 1t AR AEFERCE . HLIX Rk 4
¥ R AR b N 1 ECAE DR 28 A0 ARl 45 A S ik HE
TR A TR o X A ll B2 A Bl D HE 52 il e K
P DR 28 A Al A 77 3503 ARl A 77 80 3 A v 0
Hiti 53 (2013 4F) AHEL R824 1 800.43 T7
v A 5 e e HE TR A PR 2R ORAE S AR, AT 3 e HE i o

2.3.1

ALY 2 200.05 T to FEARO AR IBHE AT, DK™l 25
PR Sk N DB R dE R — M, TR
N B BRI HE 2 T 494.65 T7 t, A5 HAth R R AR
FEAAE, B HE A 24 0T 3 08 24 54.96 J7 t, 1 VR T Hi X
77l 25K B B HE B AT 304.42 U7 ¢, AR 34 I i N
33.82 Ji to Ak b S5 . b X 4Pk K R AKE R ST
Bl 17K S i A 8 A s HE I 1 A 32
2, A9k 15.29 T3, 2017.68 JT 1 545.27
T3 t, v i X 28 5 T e AR 2 Al I TS e A Y
JE DAL, 2 B R R T ARl & JR AT A 3k B < 2% 1 Ik
LR A, BRHECRAT S U R AT AE— 2 R,
PRI, A T 78 & J AR b 26 5 14 ) e 7 222 [) sf 5 s
WkHE TAF
232 BN@BRHENS Z5F KRS
2014—2022 4F, F R TR A S5 2 T K
I8 A6 5L B LG W 56 R UL 6. T RTI AR ML B A i
B 30 5 8 % 1K g 00 A 38 0 68 5553 50 40 15 R 0 44
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Table 5 Driving factors decomposition of carbon emissions of agricultural inputs in Chongqing City from 2014 to 2022

x10*t CO,-eq

TiRA{E Contribution value

HERCAE

A A PR AL XA KERRRAT KT RHAIE Changes in carbon
Year Agricultural production Agricultural industrial Regional industrial Regional economic Labor force Rural emissions
efficiency structure structure development level level population

2014 —23.11 5.38 —32.82 52.55 5.04 —2.67 4.37
2015 —46.83 -3.73 —39.11 97.50 9.93 —8.03 9.74
2016 —122.02 2.96 —27.65 150.06 64.68 —59.91 8.11
2017 —139.11 7.48 —65.98 201.70 70.76 —66.32 8.53
2018 -192.77 20.50 —64.31 233.33 73.67 —67.32 3.10
2019 —236.23 —4.25 —44.51 271.47 77.29 —69.26 —5.48
2020 —301.45 -17.87 3.91 298.45 78.37 —=70.87 -9.45
2021 —354.49 -2.85 -18.68 347.40 80.18 —72.50 —20.95
2022 —384.42 7.67 -15.26 365.21 85.35 =71.71 -19.22
”ﬁ;;; —1800.43 15.29 —304.42 2017.68 545.27 —494.65 —21.26

R 6 20142022 FERTRUBN RERHEA S 25K 38

Table 6 Decoupling elasticities of carbon emissions of agricultural inputs and economic growth in Chongqing City from 2014 to 2022

e AP RS A 7 i Bk

Year carbon emissions Changes in agricultural GDP / agricultural GDP Decoupling elasticity Decoupling state
2014 0.01 0.06 0.16 544 Weak decoupling
2015 0.01 0.06 0.18 55 /ii4% Weak decoupling
2016 0.00 0.17 -0.02 3RJBi44 Strong decoupling
2017 0.00 0.04 0.02 5844 Weak decoupling
2018 -0.01 0.11 -0.10 R4 Strong decoupling
2019 -0.02 0.08 -0.22 il #4 Strong decoupling
2020 -0.01 0.14 -0.06 il #4 Strong decoupling
2021 -0.02 0.10 -0.24 il 44 Strong decoupling
2022 0.00 0.07 0.06 55 /i4% Weak decoupling

2 FRIRES, IR B A i B A A . Hodh, 2014—
2015 45 4bF 55 WA R A, HERCE 5 ARk A 7 S E )
R, (B AR AR 7 S E R S TR HE S K, 8
FARCHAURA, R T A AT DI —E R E
AR HECR A3 K . 2018—2021 4F 38 i 4R 25,
PR T A A= 7 S A W i Al B b Bl HE
HORKT T B, ZE LA AR 2] T RRARIR S
3 iTig

AR SCHETF 2013—2022 4F PR T AR BB, 30
v A PR AR Ak, KB 2015 4F 22 B AR B8 AR B8
(1 FE 2), 2015 4R JE BR 2 G IR 3K G # 4, H
WAL 2T R #, 3 32 257 [ Rl HE 0K
s Y F PRI AR R R A LI AL,
DT AR it P 5 T A A 24 R IR R A
BB A2y, HA 3K 40.60%, B ARAE Mo e 4
(B 45 B 35 ROk 42.81%., LM, EIRTTIA 58 TR
TR RN A 24 [ WS A B, A B T 35K 87.70%

FEAMY B4 J7 1, B R T LA AR AL RS s 454, 4 i
F e it A ML, 32 T AL AL 2545 R 55 BE T
X A it o DR T A A B TR T A
MBS RSO B2 AR BOK . T RAR
FHASFRR M, HHH 20 b L, el
UL A P XE R BOR, BT S [ B, A4 IX
BRI, A M o B DX AR KA . EOR SR A
Wi, A M AR L R R DX A R AR S R
AR ity FESL PO AR R XA Rl o AR
FAEAED) A, MR VR 55 0 e ) oA i B L AR
Rl S SR SR (YR P R R AV i T
¥ b TR R, SRR I AR R HR, B
JFRIAO R . BB AL AN BOR SR 5
iy ) ¢ R A PR RAT O o JE ISl L AT I A
S5 2P T B WORAR IR AR AR A, X A 45 44 7 A
A N | N B/ SRS A P S S AW K
R EZ N R Z —, TR A2 HAER K
FROGF AN [ A 7™ il B ARG % o 4R, FPR TR )
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