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Effect of straw returning on wheat production technology efficiency
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University, Hefei 230036, China; 2.School of Economics and Management, Shihezi University, Shihezi 832003, China;
3.School of Geographic Sciences, Northeastern Normal University, Changchun 130000, China)

Abstract: Based on 299 farmer survey data in the main grain producing areas of Anhui Province, the technical efficiency
loss model was constructed, and by using the one-step random frontier analysis method, the effect of straw returning on
wheat production technology efficiency and its mechanism had been studied. The results show that: the mean value of
technical efficiency of straw returning group is significantly higher than that of straw-off field group; those farmers
whose technical efficiency value is greater than 0.9 are mostly from the straw returning group; straw returning to the field
has a positive effect on improving the efficiency of wheat production technology; this effect result is still stable when
choosing different crops for straw returning and estimation methods for testing; there are two different paths of straw
returning affecting the technical efficiency: participating in technology training of straw returning and selecting

standardized machinery for straw returning; both two paths have a positive effect on the technical efficiency.

Keywords: straw returning; technical efficiency; mechanism

N [1]
—. [BRAYIRH 2019 88 056.44

69 819.68
79.29%

i BEHE 2021 07 11

% ﬁ Iﬁl‘ E cc »3
(2018YFD0300907-2)
(AHSKY2018D93) ;

(202006£01050004)

E& TR 1993—



22 4

33

20

[4.5]

[6-9]

[10-13]

—. BROEMRAE

1.

Farrell 1957
[14]

[15]

[1.3]

[3,16]

[16,17]

[9,18]

[19]

[19]



34 ( ) http://skxb.hunau.edu.cn/ 2021 8
[20,21] Z
2.
DEA SFA
SFA
[22,23] SFA<<
77 DEA** i
[24]
SFA
Y, = f(Xiﬁa) exp(V, -U,) 1
1
InY, =Inf(X,,a)+V,-U, 2 26]
Y i t
X, i / o [7.8]
exp Vi-Uy
I/it
Vi N O oy U
Vit U, N
w8y 2
o
=5, > 3
O-U,-, + O-Vn
__E(,1U,.X) .
" EY,|U,=0,X,)
Ui=0
TE;~1
U0
TE; 0,1)
SFA —
C-D
Trans-log
SFA“* i
=, BiERESTEIRA
Battese  Coelli'*”! cc s
U= Z/Bkzk T, 5 ” 201912
k=1 2020 1 7 10

U; i
i B



22 4 35
299
75 83
50 54 37 (28]
1
[27] 2 11 [27,29]
1
1 TERMELT
N=299 N=248 N=51
kg/ 393.80 87.24 397.80 82.91 374.31 104.57
/ 44325 93.45 443.00 91.97 444 45 101.26
d/ 2.89 471 2.81 479 291 433
50.58 8.57 50.75 8.87 49.71 6.94
18.95 11.10 19.27 11.08 17.37 11.16
9.29 2.75 9.18 2.69 9.82 3.01
1= 0= 0.20 0.40 0.16 0.37 0.39 0.49
1= 0= 0.79 0.41 0.80 0.40 0.73 0.45
2.36 0.96 242 1.00 2.08 0.69
% 0.37 0.30 0.38 0.32 0.35 0.22
263.16 409.97 247.84 401.01 337.65 44781
1= 0= 0.30 0.48 0.30 0.48 0.31 0.47
km 5.40 7.28 5.69 7.55 4.00 5.65
1 (¥
0 e as as
[10]
.:l—. 3
. M. SSIEZE RS
%3 L 60 16 SFA



36 ( ) http://skxb.hunau.edu.cn/ 2021 8

0.899 0.904 0.875
0.029
2 5%
LR=57.172>y.001(2)=8.273
SFA
LR=12.618>y1.001(2)=
8.273 0 F 3 MENALEE R BAE AN E L ME R AR EITER
Trans-log
Fz2 HWAERAMS iF@%&ifREﬁéitﬁiiﬁffﬁEﬁ 5866 1777 o
J-001(k) 0.154 0.278 —
Hyy=0 57.172 y1001(2)=8.273 224877 0.672 —
Ho:fxx=Pri=Pri=0 12.618 y1.001(2)=8.273 0.038  0.042 —
-0.081 0.106 —
1. 49417 2348 -
3 Wald X2 — — 0.904
Log Likelihood - B
— — 0.899
’ — — 0.078
y  0.908 — — 0.988
90.8% — — 0.616
0.012  0.029"
1% Aok
-0.116™  0.045 —
0.245 0.202 —
1% -0.038  0.041 —
““uz’ -0.013 0.083 —

-0.176™  0.078 —
0.204"  0.117 —

*

-0.206™"  0.087 —
0.002 0.038 —
0.440"  0.249 —

-0.068"  0.050 —
0.007 0.029 —

0.0717  0.039 —
-1.011™  0.547 —

Log likelihood 315918
Wald > 134.242
Prob> y* 0.000
y 0.908
299
whE kR % I 5 10



22 37
4 ¥ 3 7 = &
09 60.2% i 0.204 5%
61.69% 52.94%
0.8 11.71%
9.27% 23.53%
“ i -0.206 1%
R4 FARYEEXES T
() () W ()% - a0
0.6 0.7] 8 268 3 121 5 980
07 08 27 903 20 806 7 1373 - 5%
(08 09] 8 2809 72 2903 12 2353
09 1) 180 6020 153 6169 27  52.94
© 1) 299 100 248 100 51 100
2.
-0.116 cc 60 16 >
1%
“ i -0.176 7
5%
3.
Tobit
SF (¥ 7
%3 E ] r'¥3 E R ] SFA
II 111
II
111
11
ce i 10% 1% III

Tobit



38 ( ) http://skxb.hunau.edu.cn/ 2021 8
II III Y ¥ 3 -
£5 REHRBER v
1 1 Vv 6 v
-0.054" 0.034 —
-0.289™"  0.104 — —
— — 0.033™  0.011
A\
Log likelihood 331.07 377.687
Wald 5 164.548 55.482 v
Prob> 0.000 0.000 10%
y 0.899 —
299 299
4.
F 6 1ERWFIDIHER
v A
-0.057" 0.039 -0.095" 0.049
-0.044" 0.034 -0.162" 0.087
> — — 0.145" 0.090
Log likelihood 314.445 315.582
Wald 131.297 133.567
Prob> y* 0.000 0.000
y 0911 0.908
299 299
H. ARGEERT
0.904 5%
09
Tobit S 3k
(1]
(1] 2018 (2) 33-39



22 4

39

] 2016 21(8) 1-11

[J] 2019 35(13) 218-224
[4] QUC LIB WUH etal Controlling air pollution from
straw burning in China calls for efficient recycling [J].
Environmental Science & Technology 2012 46(15)
7934-6

] 2019 35(8) 128-135

— [J]
2017 38(4) 39-48 110-111
[7]
— [J]
(8]

2012(4) 37-43

] 2016 38(6) 1099 -1108
[9]
[J]
2018(12) 64-75
[10] ?
! () 2010 9(1)
95-124
[11]

2014(7) 83-92

[12]
4
[J] 2017(6) 30-43
[13]
J] 2020 (12) 85-92

[14] FARRELL M J

efficiency[J] Journal of the Royal Statistical Society

1957 120(3) 253-290

The measurement of productive

[15] JOSEV —
19902013 31 ]
2016(9) 72-83
[16]
] 2018 24(1)
1-21

[17]
1]

2018 31(5) 998-1005
[18]
[J] (
) 2019 193) 112-120
[19]

— 38 279
] 2019 18(4) 481-491
[20]
— 4 ]
2018 32(12) 42-49
[21]
] 2017(5) 17-26
[22] M]

2012 170-198
[23] AIGNER D LOVELLCAK SCHMIDTP Formulation
and estimation of stochastic frontier production function
models[J] Journal of Econometrics 1977 6(1) 21-37
[24] WANG H J SCHMIDT P One-step and two-step
estimation of the effects of exogenous variables on
technical efficiency levels[J]
Analysis 2002 18(2) 129-144
[25] BATTESE G E COELLI T J

inefficiency effects in a stochastic frontier production

Journal of Productivity

A model for technical

function for panel data [J] Empirical Economics 1995
20(2) 325-332
[26] [M]
2019 135-142

[27]
] 2016 37(5) 2231 110
[28]
7 2019(7) 71-88
[29]
Al - 2018 28(3)
67-75
[30]
] 2010 24(8) 52-58

WAL BRI



