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Spatial-time disparities of green total factor productivity of hog breeding of
different scale: Based on non-radial and non-angular SBM productivity rate model
DU Hongmei®, WANG Mingchun®, HU Meimei®

(a.College of Business; b. College of Science, Hunan Agricultural University, Changsha 410128, China)

Abstract: This paper takes the main discharging pollutant TN, TP and COD in hog breeding as undesired output, utilizes
the total factor productivity model which was expressed by non-radia and non-angular directional distance functions
based on slack variable to measure and compare the green productivity increase and its efficiency improvement rate and
technical efficiency variation index in17 major hog breeding provinces and large, middle, small scale farms from 2004
to 2016.The result indicates that: The green total factor productivity of hog breeding has increased to some extent, al the
three scales shows the characteristic of differentiation growth in spatial change and volatility growth in time series; the
productivity increase in small scale mainly comes from technical progress, the increase in large scale mainly comes from
technical efficiency improvement, while the productivity of medium scale increases with the technical progress and
technical efficiency improvement. Finally, it points out the comparative advantaged which is determined by the resource
endowment and economic development difference, difference of recognition degree of local government to scale hog
breeding are the important reasons for the different TFP increase and its source of hog cultivation of disparate scale in
different region and provinces.
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20 2 21
£2 PELREITAAEABEELERETRENRAE (2004—2016)
M TP TEC M TP TEC M TP TEC
1.0169 1.0299 0.9944 7 1.0283 1.0326 1.0187 5 1.0136 1.0167 1.0039 7
0.9774 0.9774 1.0000 15 1.0192 1.0197 0.9999 7 1.0120 0.9974 1.0169 9
1.0234 1.0228 1.0109 5 1.0561 1.0110 1.0606 1 1.0263 1.0058 1.0651 3
1.0059 1.0100 1.0018 1.0345 1.0211 1.0264 1 1.0173 1.0066 1.0286 2
0.9920 0.9920 1.0000 12 1.0057 1.0057 1.0000 11 1.0359 1.0359 1.0000 1
0.9863 0.9863 1.0000 14 0.9909 0.9909 1.0000 16 1.0295 1.0295 1.0000 2
1.0329 1.0089 1.0254 1.0424 1.0188 1.0320 1.0232 1.0037 1.0292 4
1.0037 0.9957 1.0085 1.0130 1.0051 1.0107 1.0295 1.0230 1.0097 1
1.0153 1.0153 1.0000 1.0086 1.0086 1.0000 1.0128 1.0128 1.0000 8
1.0037 1.0037 1.0000 10 0.9979 0.9979 1.0000 12 0.9974 0.9974 1.0000 15
0.9926 0.9976 0.9956 11 1.0071 1.0048 1.0040 10 0.9996 0.9998 1.0024 14
0.9904 0.9904 1.0000 13 0.9969 0.9969 1.0000 14 1.0053 0.9916 1.0358 12
0.9763 0.9788 1.0041 16 1.0150 1.0157 1.0060 8 1.0067 0.9816 1.0418 11
0.9542 0.9542 1.0000 17 0.8991 0.8991 1.0000 17 0.9865 0.9865 1.0000 16
0.9886 0.9900 1.0000 4 0.9874 0.9872 1.0017 4 1.0014 0.9950 1.0133 4
1.0202 1.0315 1.0061 6 0.9975 0.9960 1.0039 13 1.0222 1.0405 1.0102
1.0379 1.0584 1.0126 3 1.0195 1.0204 1.0034 1.0008 1.0008 1.0000 13
1.0594 1.0594 1.0000 2 1.0307 1.0307 1.0000 1.0152 1.0152 1.0000 6
1.1406 1.1406 1.0000 1 1.0450 1.0450 1.0000 0.9837 0.9837 1.0000 17
1.0133 1.0133 1.0000 9 0.9923 0.9923 1.0000 15 1.0073 1.0073 1.0000 10
1.0543 1.0606 1.0037 1 1.0170 1.0169 1.0015 2 1.0058 1.0095 1.0020
1.0155 1.0171 1.0029 1.0090 1.0051 1.0076 1.0105 1.0062 1.0121
2 25.06% 2008
651% 2009 2010
2004—2016 2009 HIN1
3
2004 TFP
0.71% 2.97% 2012 3
2013 2014
TFP R
- - 2005—2008
2006—2007 TFP
2008
2013
6.60% 2014 1.20%
2015 112% 2016
1.27% < - TFP M
< - 2004— 2007
2006 1.27%

2007



22 http://gks.hunau.edu.cn/ 2019 4
TFP
2008 2010 2010 2010
2009 2011 2010
2006
TFP 15.58%
2008
2011
TFP
TFP TFP
&3 2004—2016 FABEIURFERELERE T ERBREMRTL
M TP TEC M TP TEC M TP TEC
2004/2005 0.9767 1.0018 0.9852 1.0292 0.9715 1.0703 1.0389 1.0327 1.0426
2005/2006 1.0028 1.0003 1.0029 0.9867 1.0184 0.9692 0.8442 0.8445 1.0164
2006/2007 1.2506 1.2371 1.0273 1.0394 1.0317 1.0097 1.1499 1.1992 0.9667
2007/2008 0.9349 0.9266 1.0141 1.0728 1.0941 0.9874 1.0262 0.9980 1.0345
2008/2009 1.0071 1.0160 0.9921 0.9915 0.9521 1.0436 1.0133 0.9690 1.0544
2009/2010 1.0297 1.0177 1.0142 1.0276 1.0450 0.9871 1.0123 1.0098 1.0024
2010/2011 0.9701 0.9996 0.9753 0.9232 0.9267 0.9982 0.9982 1.0007 0.9974
2011/2012 0.9805 0.9545 1.0297 0.9963 1.0033 0.9955 1.0196 1.0186 1.0028
2012/2013 1.0660 1.0628 1.0333 1.0192 1.0029 1.0170 1.0183 0.9963 1.0236
2013/2014 0.9880 0.9679 1.0000 0.9856 0.9952 0.9915 0.9953 0.9952 1.0000
2014/2015 1.0112 1.0195 0.9927 1.0249 1.0307 0.9960 1.0126 1.0346 0.9800
2015/2016 0.9873 0.9914 0.9978 1.0013 0.9896 1.0260 0.9968 0.9762 1.0240
1.0155 1.0171 1.0029 1.0090 1.0051 1.0076 1.0105 1.0062 1.0121
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