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Driving Factors and Decoupling Effects of Carbon Emissions from Agriculture and
Animal Husbandry in Qinghai Province During 2000—2021
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Abstract: [ Objective ] The carbon emission characteristics and driving factors of agriculture and animal
husbandry in Qinghai Province were analyzed in order to provide theoretical and empirical evidence to the
Qinghai government on how to promote the scientific and orderly development of green and low-carbon
development of agriculture and animal husbandry. [ Methods] Carbon emissions from agriculture and animal
husbandry in Qinghai Province during 2000—2021 were calculated from consumption of agricultural
materials, livestock and poultry breeding, and crop growth. The methods of log-mean Dietrich index
(LMDD and Tapio decoupling models were used to examine the driving factors and decoupling state of
carbon emissions from agriculture and animal husbandry, and the future development tendency from 2022 to
2035 was predicted. [ Results] O Carbon emissions from agriculture and animal husbandry in Qinghai

Province showed a fluctuating upward trend during 2000—2021, with an average annual growth rate of
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1.61%. Intestinal fermentation and manure management during livestock and poultry breeding were the main
sources of carbon emissions, accounting for 94.94 % of total emissions per year. @ The effect of the level of
agricultural economic development and agricultural structure could increase the amount carbon emissions,
with annual contribution rates of 39.40% and 16.53%. The effects of agricultural production technology and
agricultural labor force could inhibit carbon emissions, with annual contribution rates of — 37.45% and
—6.63%. @ On the whole, the decoupling state between carbon emissions and economic growth of
agricultural and animal husbandry in Qinghai Province was characterized as weak decoupling. Agricultural
production technology and agricultural labor force scale had weak decoupling effects, while agricultural
structure had no decoupling effects. @ From 2022 to 2035, the carbon emissions from agriculture and animal
husbandry will show an increasing trend, with an average annual growth rate of 1.23%, and 0.38% lower
than observed from 2000 to 2021. [ Conclusion | Qinghai Province should increase carbon sequestration
capacity of farmland soil, reduce the intensity of intestinal methane emissions from livestock and poultry
products, strengthen the leadership of carbon reduction and fixation technology in agriculture and animal
husbandry, and cultivate high-quality talents in agriculture and animal husbandry in order to achieve low-
carbon development in agriculture and animal husbandry.

Keywords: carbon emissions from agriculture and animal husbandry; carbon effect of agriculture and animal

husbandry; driving factors; decoupling effect; grey prediction
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Table 1 Carbon emission coefficients of agriculture and animal husbandry in Qinghai Province
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Table 2 Carbon uptake coefficients of crops in Qinghai province
I H ok N Sk Bk itk i JIR
UL ES 0.471 0.485 0.450 0.423 0.450 0.450 0.450
KR 0.130 0.120 0.130 0.700 0.090 0.900 0.900
R et L 3R B 0.160 0.400 0.130 0.180 0.040 — —
Z R 0.400 0.400 0.350 0.700 0.250 0.650 0.700
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Table 3 Decoupling state classification criteria
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Table 4 Accuracy evaluation criteria of GM(1,1) model
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Table 5 Carbon emission and net carbon effect value of agriculture and animal husbandry in Qinghai Province from 2000 to 2021
iy U i (R WA GO RR
BE/100 WE/% ME/10 0 E/% B0 /Y% BE/10 10 t O /10° ¢
2000 17.03 4.14 390.88 94.96 3.71 0.90 411.62 121.22 290.39
2001 16.26 3.86 400.93 95.24 3.76 0.89 420.95 141.89 279.06
2002 16.07 3.72 412.01 95.41 3.73 0.86 431.81 132.54 299.28
2003 15.51 3.56 416.15 95.58 3.73 0.86 435.39 123.71 311.68
2004 15.30 3.53 414.37 95.58 3.88 0.89 433.55 132.02 301.52
2005 15.76 3.63 414.88 95.45 4.02 0.93 434.66 141.78 292.88
2006 16.02 3.69 413.34 95.30 4.37 1.01 433.73 135.28 298.45
2007 16.39 3.66 427.00 95.34 4.49 1.00 447.88 148.33 299.55
2008 19.07 4.19 431.25 94.81 4.56 1.00 454.88 157.74 297.13
2009 19.57 4.25 436.15 94.74 4.66 1.01 460.38 160.96 299.42
2010 20.45 4.35 444.14 94.60 4.93 1.05 469.51 163.98 305.53
2011 21.74 4.57 448.77 94.34 5.20 1.09 475.71 167.26 308.45
2012 22.65 4.82 441.85 94.07 5.18 1.10 469.68 167.35 302.33
2013 22.13 4.61 452.31 94.28 5.32 1.11 479.77 159.29 320.48
2014 22.23 4.47 469.45 94.48 5.20 1.05 496.87 158.65 338.22
2015 23.16 4.59 475.72 94.39 5.14 1.02 504.02 156.61 347.41
2016 22.27 4.29 492.05 94.71 5.19 1.00 519.51 155.25 364.27
2017 22.52 4.30 496.53 94.75 5.01 0.96 524.06 150.76 373.30
2018 21.92 4.42 469.21 94.58 4.99 1.01 496.11 147.80 348.31
2019 20.09 4.23 449.87 94.76 4.80 1.01 474.76 148.13 326.63
2020 19.18 3.68 497.31 95.42 4.71 0.90 521.20 147.01 374.19
2021 18.73 3.26 551.68 95.93 4.65 0.81 575.06 150.85 424.22
#1H 19.27 4.08 447.54 94.94 4.60 0.98 471.41 148.56 322.85
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Table 6 Driving factors of carbon emission from agriculture and animal husbandry in Qinghai Province from 2000 to 2021

_— ARl Az 7= B AR AV 25 F v Al 28 B % B 7K SRR AV 55 3 F1 AR L R SN/

BOIAE /10" ¢ FEHRAR/ % BUNAE /10" e BRRER /% OB /10" ¢« FIMRER/ Y% ONE/100 ¢ TEEkER/ % 100t
2000—2003  —34.84 —25.06 9.71 6.99 71.67 51.56 —22.78 —16.39 23.77
2003—2006 40.54 17.23  —82.27 —34.97 76.27 32.42 —36.19 —15.38  —1.65
2006—2009  —49.60 —34.31 10.43 7.21 75.18 52.00 —9.36 —6.47 26.65
2009—2012 —145.56 —41.38 78.48 22.31 102.03 29.01 —25.66 —7.29 9.30
2012—2015 —148.88 —44.83 106.85 32.18 70.18 21.13 6.18 1.86 34.34
20152018 —144.13 —48.18 63.76 21.31 81.88 27.37 —9.41 —3.15 —7.91
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Table 7 Decoupling elasticity index and decoupling effort index of carbon emissions from

agriculture and animal husbandry in Qinghai Province from 2000 to 2021
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Table 8 Prediction of carbon emission from agriculture and animal husbandry in Qinghai Province from 2022 to 2035

i 2022 2023 2024 2025 2026 2027

2028 2029 2030 2031 2032 2033 2034 2035
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582.51
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