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Research on decomposition of carbon emission factors and decoupling effect of
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2. State Grid Liaoning Information and Communication Company, Shenyang, 110006, China)

Abstract: Plantation industry is one of the important sources of agricultural carbon emissions. In order to reduce the carbon
emissions of plantation industry and promote the green and low-carbon development of the plantation industry, it is necessary
to clarify the current status of its carbon emissions and analyze its influencing factors. Based on the basic data of cultivation
industry in Shandong Province from 2006 to 2021, this paper calculated the total carbon emissions by using IPCC emission
factor method, decomposed the influencing factors by using LMDI model, and studied the decoupling relationship between
carbon emissions from cultivation industry and the agricultural economic development by combining with Tapio decoupling
theory. The results showed that the carbon emissions from the plantation industry in Shandong Province showed an
M-shaped trend during the study period, of which agricultural inputs accounted for more than 50% of the carbon emissions,
focusing on the use of chemical fertilizers and agricultural films. There were three types of decoupling between carbon
emissions from plantation industry and agricultural economic development such as strong decoupling, weak decoupling and
weak negative decoupling, with strong decoupling and weak decoupling being the main ones. Among the factors, planting
production efficiency, agricultural production structure, industrial structure, planting production technology level and rural
population size inhibited planting carbon emissions, while per capita living standard, per capita area of crops sown and

planting structure promoted, among them, improving planting production efficiency and stabilizing per capita living standard
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were more conducive to planting carbon emission reduction. The article hopes to provide a certain theoretical direction for the

development of agriculture in Shandong Province through the analysis of plantation factors and the study of decoupling effect.
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Tab. 1 Carbon emission sources and carbon emission coefficient
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Fig. 1 Carbon emissions and carbon emission intensity of
plantation in Shandong Province, 2006—2021
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Tab. 4 Elasticity results of decoupling carbon emissions from

plantation and economic development in Shandong Province
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{H,2019—2020 4F e, HEAE ] —2.104 1, 54\ & 2018—2019 —0.031 2 0.0292 —1.0681 5Rfii4y
UF 2 ] B A RS A TR s P R e 201972020 00165 0.058 7 0,508 4 s
T AT B X 4 M 28 5 I8 g 1 1 2 90 Sk B 3 4 (L 2020—2021 —0.005 8 0.1254 —0.046 5 R4
x5 LEREHELHRIERSEEAZHABREER
Tab. 5 Results of decoupling elasticity of various drivers of plantation carbon emissions in Shandong Province
s PR AR by AR OREEMHE RS Akl kRN
R e 451 ey, €an, IKF- eup AR esr, ¥ e, WM ear, MU ey,
2006—2007  —0.6401  —0.1858 —0.1309 1.010 9 0.0625 —0.0718 0.078 9 —0.033 6
2007—2008  —0.6619  —0.3494  —0.088 7 0.9863  —0.1219 0.072 5 0.1415 —0.0615
2008—2009 ~ —1.632 3 0.5728  —0.3336 1.2196  —0.216 1 0.412 1 0.015 7 —0.126 6
2009—2010  —1.2617 0.2387 —0.3768 1.2122  —0.0810 0.4076  —0.066 8 —0.140 7
2010—2011  —0.3405  —0.5853 —0.3103 1.1857  —0.124 6 0.108 3 0.225 2 —0.137 7
2011—2012  —0.2857  —0.6140 —0.4026 1.3034  —0.186 5 0.144 8 0.387 2 —0.2816
2012—2013  —1.267 7 0.3248  —0.046 9 0.960 6  —0.295 8 0.079 3 0.527 7 —0.270 9
2013—2014  —0.9815 0.0572 —0.4821 1.3255  —0.559 3 0.357 3 0.798 6 —0.464 5
2014—2015  —0.6943  —0.2815 —1.6044 2.4090  —0.2916 0.298 4 1.509 8 —1.3375
2015—2016  —2.483 4 1.703 2 3.736 7 —2.240 7 0.1007 —0.9865 —1.4114 1.815 3
2016—2017  —3.0740  —0.4997  —8.869 1 9.026 4 1.877 0 1.129 6 2.856 5 —5.014 8
2017—2018  —2.9454 1.1809  —1.020 1 1.859 6 0.3737 —0.116 0 0.359 3 —0.459 8
2018—2019  —2.7817 0.7126  —0.973 5 1.874 5 0.483 1 0.0713  —0.1846 —0.269 8
2019—2020  —1.2551  —0.0354 0.390 1 0.482 6 0.180 2 0.005 0 0.408 2 —0.484 0
2020—2021  —0.9890  —0.0023 —0.1137 1.0546  —0.066 9 0.027 2 0.2355 —0.191 9
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