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Abstract DEA-Malmquist model is adopted to investigate the low-carbon agriculture productivity in China, and the
correlation between China’ s agricultural carbon emissions are then discussed and the low carbon agriculture
productivity was investigated by using Tapio decoupling. The results show that: 1) The upward trend of the total
agricultural carbon emission in China is obvious, while there exist certain ups and downs. The intensity of agricultural
carbon emission has decreased. The trend of carbon emission that resulted from agricultural supplies,paddy fields and
livestock keep rising. Among them. the proportion of agricultural supplies carbon emission increases with the proportion
decrease of paddy fields and livestock at different degree; 2) China’ s low-carbon agricultural productivity keeps
growing at an annual rate of 0.80% from 1993, and according to the interannual variation of cumulative data. It can be
divided into three stages, namely smooth undulating stage, wave decline stage and volatility rise stage. Agricultural
frontier technology progress has played more significant effects on growth sources than agricultural technology
efficiency;3) The decoupling type between China’s agricultural carbon emission and its carbon agricultural productivity

is mainly strong negative decoupling and expanding negative decoupling during the period of 1993 —2002. Though there
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are many kinds of decoupling coexist in 2002 — 2012, the weak decoupling is the principal type.
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Table 2 Total amount,structure and intensity of agricultural carbon emissions in China from 1993 to 2012
R i %

4y Aericultural materials input Paddy Livestock breeding it L/
Year o4 = /1 4 EL 104 o4 EL /104 Total (ke/ 3 75)
BE/100t WE/Y O EAE/10't WE/Y% O ME/100t WE/% Strength

Total Proportion Total Proportion Total Proportion
1993 5 745. 87 27.84 6 245.27 30. 26 8 645. 43 41.89 20 636. 57 1092.18
1994 6 071.05 28.02 6 276. 35 28.97 9 319.25 43.01 21 666. 65 1 055. 89
1995 6 504. 75 28.22 6 320. 80 27.42 10 225.12 44. 36 23 050. 67 1012.93
1996 6 855.99 28.29 6 606. 66 27.26 10 770. 36 44. 44 24 233.01 973.39
1997 7227.36 30. 21 6 674.91 27.90 10 021. 86 41. 89 23 924.13 900. 64
1998 7 449. 36 31.04 6 576.32 27.40 9 973. 39 41.56 23 999. 06 852. 32
1999 7 615.10 30.92 6 644.79 26.98 10 366. 04 42.09 24 625.93 835. 33
2000 7 716. 66 31.26 6 394. 47 25.90 10 577.72 42.84 24 688. 85 808. 36
2001 7 951.90 31.98 6 168. 35 24. 81 10 744. 30 43.21 24 864.55 781. 30
2002 8 116. 01 32.18 6 131.96 24.32 10 969. 10 43.50 25 217.08 755. 36
2003 8 264. 94 32.40 5 836. 81 22.88 11 409. 54 44,72 25 511. 29 734.78
2004 8 771.56 32.59 6 247.23 23.21 11 897. 87 44. 20 26 916. 66 721.17
2005 9 054.91 32.62 6 355. 87 22.89 12 352.03 44,49 27 762. 81 703.73
2006 9 317.55 33.10 6 399. 23 22.73 12 435.47 44,17 28 152. 25 677,04
2007 9 676.04 36.13 6 294.51 23.51 10 807. 23 40. 36 26 777.79 619. 81
2008 9 788.70 37.43 6 351.25 24.29 10 012.70 38. 29 26 152. 65 572.70
2009 10 059. 78 37. 66 6 398.95 23.96 10 251.74 38.38 26 710.47 559.19
2010 10 375.79 38. 26 6 414. 46 23.65 10 328.76 38.09 27 119.01 543. 82
2011 10 646. 41 38.91 6 427.32 23.49 10 289. 26 37.60 27 362.99 525.08
2012 10 903. 07 39. 34 6 408.77 23.12 10 403. 54 37.54 27 715. 38 507. 00
- g 3t 3.43% - 0.14% - 0.98% - 1.56% —3.96%
Average

growth rate

TE < Al B HE AR FE = Al i HE ik /e oll 876 L D A7 Al 8 7= (L1 2005 4R A2 A HEAT #57

Note: Agricultural carbon emission intensity = Agricultural carbon emission/Agricultural gross output value. Agricultural gross output

value is converted by the constant price of 2005 over the years.
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Table 4 The decoupling relationships between China’s agricultural carbon emissions and

its low-carbon development from 1993 to 2012

A B ARG AESAE AR AR AR e R AR B 5 P A it 4 2 Y

Year AQ:/ Qe ALTFP/LTFP Elasticity value  Decoupling type
1993—1994 0.049 9 —0.037 7 —1.32 i 1 4
1994—1995 0.063 9 0.003 0 21. 29 ok o
1995—1996 0.051 3 0.032 9 1.56 Tkt 4
1996—1997 —0.012 7 —0.0110 1.16 IR %
1997—1998 0.003 1 0.015 7 0.20 55 1 44
1998—1999 0.026 1 —0.029 8 —0. 88 98 17 4
19992000 0.002 6 —0.044 5 —0.06 [l
2000—2001 0.007 1 0.005 8 1.23 £/ QU]
2001—2002 0.014 2 —0.008 8 —1.61 58 17 £
2002-—2003 0.011 7 0.032 6 0. 36 55 It £
2003—2004 0.055 1 0.061 6 0.89 ok ik %
2004—2005 0.031 4 —0.015 7 —2.00 98 17 #
2005—2006 0.014 0 0.025 9 0.54 595 1 4
2006—2007 —0.048 8 0.048 3 —1.01 o A
20072008 —0.023 3 —0.031 2 0.75 553 97 5t 44
2008—2009 0.021 3 0.002 9 7.35 sk b8
2009—2010 0.015 3 0.061 7 0.25 55 1 4
2010—2011 0.009 0 0.014 5 0.62 55 i 44
2011—2012 0.012 9 0.035 9 0. 36 55 44
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