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Influence analysis of farmers’ land management scale on the
cost efficiency of Chinese rice production
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Abstract Based on household survey data from the fixed observation points of rice industry comprehensive experiment
stations during 2013 — 2015 in China, the cost efficiency of rice farmers was estimated using stochastic frontier cost
function model and the effects of land scale, land fragmentation, and other factors, such as production features and
household characteristics on cost efficiency were analyzed. The results indicated that the cost efficiency of Chinese rice
farmers is 0.75 on average.and land scale and land fragmentation had negative impact on the cost efficiency. Due to a
moderate degree of technical change in rice production, farmers’ production costs reduced by 2. 3% . Production
features such as membership of grain cooperatives, rice insurance, subsidies, and household characteristics such as
education, technical training displayed positive impact on cost efficiency. Cost efficiency varied among districts: Farmers
in the East had higher cost efficiency than those in the West and the Central. In the end of this study, several suggestions
were put forward under the background of agricultural supply-side structural reforms to save the cost of rice production
and improve cost efficiency.
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Table 1 Summary statistics of variables
gt it
AR A5 o Statistics
Variable

e Variable description Definition/Unit P R e

Mean Std. deviation
C B AR Jh 44 252. 87 134 992. 40
P, + b A% JG/hm® « 4F 3493.83 1488.85
P, 553 Sk J6/T.H 115.72 37.90
P, MM # 2 6 /hm? 1 450,09 659. 50
P, FENE A 4% 7t/ kg 5.30 1.43
Y KAEF= RO kg 19 136. 95 62 007. 58
S K % ol i AR hm? 2.52 6.88
Z 5 HH A B 4 e 12.00 24.52
Z, ATl & FE A 5 0="7,1=2 0.58 0.49
Z WA S 7K R O 0=1,1=2 0. 60 0.48
Z FRAT R FL 2B 77 M U 0="7,1=4 0. 84 0. 36
Zs FrEAE % 51.25 9.36
Z JaEX 3 0=%.,1=5 0.93 0.26
Z; FEZHEFFER 4 8. 71 2.82
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fgﬁ ] i/ Statistics
e Variable description Definition/ Unit P e 2
Mean Std. deviation
Z FA = K R o A A R 4E 25.91 12. 24
Zy ZmEE AR B 0=7%,1=2 0. 80 0. 40
Zyo FEN B A Y 1.43 1.69
Zn HBETT 3 ) NEL A 3.08 1.17
t Fisf JF) i 404 2 ik 0=2013,1=2014,2=2015 1.02 0. 80
D by X R 08 0=Z#K, 1= &k, 2=P4 ¥ 0.81 0. 80

E - D BUSAR A F 3B L X A B AR g 17 539, 13 I8/ hm? s @ HLBR A 4% S Bk b L OB 2 R LAAE Ml 1
BT 24 0L 5 O 7K R 7= o5k DAy P 24977 L o O F) B 70 7 584. 71 kg/hm?

Notes: (D The total costs is the average costs per household and the costs per ha is 17 539. 13 Yuan; @ The price of

machinery is the average price of cultivation, transplanting (sowing) and harvesting, calculated by the

expense divided by operation area; @ Rice yield is the average yield per household and the yield per ha is

7 584.71 kg.
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Table 2 Estimation results of cost frontier model

R 15O

B 2 =0)

oY Model 1 (Unrestricted) Model 2
A8 H
Variable % —p * —en
EY i R 1 15 EY i R i 15
Coefficient Standard error Coefficient Standard error
Constant 4.637 5 0.153 1 4.486 4 0.155 4
w 0.134 7 0.011 5 0.136 3 0.0117
ws 0.523 5 0.015 8 0.518 2™ 0.016 2
ws 0.148 2™ 0.007 8 0.153 7 0.007 9
y 0.869 0™ 0.008 5 0.923 5 0.004 3
t —0.023 6 0.004 7 —0.025 7™ 0.004 7
s 0.642 7 0.016 9
o, 0.275 6 0.006 7
A 2.3317 0.020 6
LR 14,39

. %xx P<<0.01, »x P<{0.05, » P<<0.1,
Notes: **x P<C0, 01, ¥x P<C0.05, x P<Z0. 1.
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Table 3 Price elasticity of cost

BT & H A% 558 S % HLA A 4 6 IE f 4%
Index Price of land Price of labor force Price of machinery Price of chimerical fertilizer
P
H 0. 14 0.52 0.15 0.19

Elasticity
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Table 4 Decomposition of cost efficiency and the scale difference
i b ok WABE  HANCE  REEE
Index Criteria CE CTE CAE

K 0.694 2 0.881 7 0.834 7

2B
) o8] 0.725 5 0. 865 8 0.853 6

Land size
N 0.821 8 0.838 1 0.933 1
W 0.749 4 0.861 0 0.873 8
i it P 22 0.129 9 0.056 5 0.147 8
Statistics /MY 0.170 5 0.529 5 0.181 0
% KMH 0.981 2 0.963 0 0.999 5
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Table 5 Estimation results of efficiency models
B 3 FER 4 HAY 5
Model 3 Model 4 Model 5
i

Variable . T - e 12 e i e 2

- ) Standard /\‘ ) Standard /\' Standard

Coefficient Coefficient Coefficient
error error error

Constant 0.483 8™ 0.042 6 0.839 4™ 0.012 8 0.768 7 0.0315
S 0.006 2™ 0.000 9 0.000 8™ 0.000 3 —0.002 9™ 0.000 7
7, 0.001 77 0. 000 3 —0.000 3™ 0.000 1 —0.000 1 0.000 1
Z, —0.056 4™ 0.008 4 0.003 5 0.002 5 0.032 4™ 0.006 3
Z; —0.066 6 0.009 3 0.002 6 0.002 8 0.046 4 0.007 1
Z, —0.050 37 0.011 1 0.019 6™ 0.003 3 0.051 2™ 0.008 3
Zs 0.002 1 0.001 8 —0.000 1 0.000 2 —0.001 3" 0. 000 6
Zs —0.052 1™ 0.016 4 0.003 3 0.004 9 0.022 1" 0.012 3
Z; —0.002 7" 0.001 6 0.001 6™ 0.000 5 0.002 5 0.001 2
Zs —0.005 2™ 0.001 2 0.000 2 0.000 2 0.001 6™ 0. 000 5
Zy —0.027 4™ 0.0115 0.004 5° 0.002 5 0.020 5™ 0.008 4
Zyo —0.006 5 0.002 8 —0.000 7 0.000 8 0. 000 6 0.000 2
7y 0.025 6™ 0.006 9 —0.002 57 0.001 3 —0.002 8 0.001 1
D, 0.038 5™ 0.014 6 —0.017 0™ 0.003 5 —0.033 6" 0.008 0
D, 0.079 8™ 0.016 0 —0.023 9™ 0.003 2 —0.070 2™ 0.008 6

. %%x P<<0.01, »x P<<0.05, x P<<0.1,
Notes: %% P<C0,01, ** P<{0.05, * P<0. 1.
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