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Analysis on Technical Efficiency Difference of Maize Farmers
—LEvidence from Stochastic Frontier Analysis and Farmers’ Micro Data
QU Ruo—pin, WU Yong—chang, ZHANG Lin

(Institute of Agricultural Economics and Research, Chinese Academy of Agricultural Sciences, Beijing 100000, China)

Abstract: This paper is based on 372 sets of survey data from four provinces in China: Heilongjiang, Liaoning,

Hebei, and Shandong. The propensity score matching method and stochastic frontier model are used to obtain a pro-

duction efficiency model for maize farmers. Based on a maximum likelihood detection, production efficiency models

for different sizes of maize farmers are determined, and the production efficiency model and level of farmers are esti-

mated separately. The results indicate that the efficiency of large—scale farmers before matching is higher than that

of small-scale farmers, while the results after matching are opposite. Based on the research conclusions, this paper

provides reference and suggestions for improving the efficiency levels of farmers who are reluctant or unwilling to

change the area of maize cultivation.
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Table 1  Descriptive statistics of propensity scores for each indicator(before matching)
AR AN ) ENRlECI ¥ % i

Variable name Small farmer(average) Large farmer(average) Average differences t value
FA AR () 57.436 52.452 4,984 4.593
PRI =1,%=0) 0.697 0.930 ~0.233%55 -6.048
ZHHERE) 3.146 0.135 0.544
FHEIF N T1 (1) 1.676 1914 —0.239%# -2.680
M Ai=1,T-0) 0.319 0.364 -0.045 -0.908
FEA 185

1 ¥R P<0.05, ¥+ 7R P<0.01, #++3%7R P<0.001 /K- 2457 3. N,

Note: *, ** ¥ denote significant differences level at P<0.05, P<0.01, P<0.001, respectively. The same below.

®2 @RESHEEMER TSI (LER)

Table 2 Descriptive statistics of propensity scores for each indicator(after matching)

A AR /NP ) KF(H){H) ¥ % fE
Variable name Small farmer(average) Large farmer(average) Average differences ¢ value
AR () 57.224 53.954 3.270%55 2.922
HERI(FB=1,%=0) 0.784 0.919 —0.135%k -3.347
ZHEFIRER) 3.092 -0.090 -0.318
FHEFF BN TI (1) 1.699 1.859 -0.160% -1.666
HHA(AT=1,T-0) 0.294 0.349 -0.055 -1.019

FeAE 153
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Table 3 Descriptive statistics of various indicators of random frontier production function (before matching)

i A R J ) Ky (Fafh) ¥y 2% fE

Variable name Small farmer (average) Large farmer(average) Average differences ¢ value
e 6.663 6.718 -0.055 -1.235
AEEHTT/n) 4.917 4.897 0.020 0.338
42 25(JC/In) 3.395 2.946 0.4507% 3 5.579
B (JC/In) 3.820 3.967 —0.147%x -1.991
&R (OT/In) 3.162 2.647 0.516%* 4.854
TR (T In) 3.090 1.350 1,740 9.028
1 +(T/n) 1.380 2.525 —1.145%5 -6.467
Rk (IT/In) 4.158 3.837 0.3207% %% 3.174
HAl(5T/In) 0.254 1.112 —0.858# -6.057
FEA 181 179

R4 REUENE A REH R IERER ST (A )

Table 4  Descriptive statistics of various indicators of random frontier production function (after matching)

AR F (31E) K P () ¥ o2 tfH
Variable name Small farmer (average) Large farmer(average) Average differences t value
BRI A (J6/In) 6.673 6.721 -0.048 -0.974
AEALTT/In) 4.939 4.893 0.046 0.741
A5 (IT/In) 3.395 3.010 0.386% 4288
FF(OT/In) 3.792 3.986 ~0.194% -2.292
FE AP (T /In) 3.135 2.698 0.437%5%5 3.827
FEE(OT/In) 3.156 1.337 1,819 8.531
i+t n) 1.321 2.549 —1.228 %k -6.318
WAk (It n) 4.178 3.919 0.2597% 2.529
HoAth(IT/In) 0.294 0.963 -0.670% -4.394
[E¥N 149 142
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Table 5 Estimation of production technology efficiency parameters for each group of farmers

NI} UMY
Before matching After matching
Gi—41 KA AN Gi—41 KA I
Pooled Large farmer Small farmer Pooled Large farmer Small farmer
AEAHIn) ~0.140%5 0.121 -0.153% -0.135% 0.142% -0.153%*
(-3.41) (1.87) (-2.83) (-2.64) (2.10) (-2.08)
A Z(In) 0.0738% -0.00175 0.0924% 0.0829% 0.0194 0.105%
(2.70) (-0.05) (2.07) (2.85) (0.76) (2.14)
FlF(In) -0.0271 0.109%* -0.0407 -0.0572 0.0655 -0.0634
(-0.89) (2.34) (-1.03) (-1.69) (1.64) (-1.36)
FEFh(In) -0.00137 0.0233 -0.136* -0.00358 0.0134 -0.110
(=0.07) (1.19) (-2.14) (-0.15) (0.83) (-1.60)
TR (In) —0.0517%7%% -0.0342% -0.0502% -0.0435% -0.0329% -0.0450
(-4.11) (-2.18) (-2.38) (-3.11) (-2.79) (-1.83)
Ft(In) -0.00708 -0.0173 -0.0104 0.00739 0.00802 -0.00476
(-0.48) (-0.94) (-0.43) (0.45) (0.45) (-0.17)
W3k (In) 0.0248 0.0392 0.00748 0.00712 0.0118 -0.000829
(1.19) (1.56) (0.22) (0.28) (0.49) (-0.02)
HoAth(In) 0.0204 0.0102 0.0515 0.00978 -0.0144 0.0526
(1.37) (0.65) (1.50) (0.59) (-0.98) (1.43)
HROT 7.529% 5.779%5% 8.046% 7.653 %% 5.934%5% 8.037#
(32.39) (15.31) (25.13) (28.68) (16.60) (21.17)
o’(In) —2.359% —2.721 %5 —2.081 % —2.481 %k —4.216% —2.029%
(-19.13) (-16.31) (-12.32) (-17.88) (-12.07) (-11.24)
0 (In) —2.6945 ~3.085%# ~2.896% ~2.589sk —2.613%# —2.8] 2%k
(-11.83) (-9.81) (-7.02) (-11.31) (-10.29) (~6.55)
FEA & 370 179 291 142 149

TEAF SR e fHe

Note: ¢ value is in parentheses.
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Table 6  Average technical efficiency level

A g4 KA IR Yy 2%
Ttem Pooled Large farmer Small farmer Average differences
VERCHT gi—4l 0.796 0.800 0.796 0.003
il 0.826 0.811 0.015%*
UM gi—H 0.788 0.791 0.785 0.006
i) 0.789 0.805 -0.017%
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