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Abstract ; In this study, fifteen modern agricultural machinery cooperatives located in Heilongjiang Province, China’ s major
grain producing area, were selected as samples. Then the input and output data of soybean were obtained through investigation
and the production efficiency as well as its influencing factors of soybeans produced by the fifteen modern agricultural machin-
ery cooperatives in Heilongjiang province were analyzed by using DEA model. The results showed that among fifteen samples,
two samples were DEA effective and the effective rate was 13. 3% ; compared with agricultural machinery cooperatives planting
a variety of crops, the production efficiency of agricultural machinery cooperatives which were specialized in planting soybean
was higher; redundant human input and insufficient unit area output were main reasons influencing pure technical efficiency of
non-DEA effective samples; main influencing factors of production efficiency were planting scale, management level and agri-
cultural production technical level of cooperatives. Based on the analysis results, suggestions were put forward that agricultural
machinery cooperatives in Heilongjiang Province should enhance the study of theories and experience to raise the agricultural
production technical level, properly expand the soybean planting scale to attract more farmers to take part in large-scale pro-
duction and promote the cost saving and efficiency increase through raising pure technical efficiency and scale efficiency.
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Table 1 Input and output data of DMU

BB 7 R
Input data Output data
PR AcHLIE FHRSE
DMU FEALER . N AT 3 P ik
. Agricultural Production
Planting scale Labour cost Yield
machinery cost material cost
/hm? /10000 yuan /t
/10000 yuan /10000 yuan
DMU1 80.0 11.9 12.8 4.0 174.0
DMU2 133.3 19.4 20.4 5.6 304.0
DMU3 206.7 28.8 28.8 10.9 430.9
DMU4 220.0 30.0 35.0 9.6 534.6
DMUS 300.0 40.5 44.6 14.9 733.5
DMU6 373.3 48.7 56.0 14.0 890.4
DMU7 460.0 58.7 63.5 13.8 1207.5
DMU8 473.3 68.2 63.9 16.3 1121.8
DMU9 553.3 67.2 72.2 18.3 1411.0
DMUI10 820.0 98.4 114.4 36.9 2029.5
DMU11 1086.7 150.0 154.9 50.5 2966. 6
DMU12 1133.3 142.8 151.3 37.4 2907.0
DMUI3 1300.0 159.9 179.4 39.0 3529.5
DMU14 1500.0 191.3 222.8 51.8 3870.0
DMU15 1533.3 188.6 232.3 57.5 3703.0
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Table 2 Result of production efficiency analysis

p— LEBARYCE é@&*ﬂz? AR FUBL RN
DMU Integrated technology Pure technical Scale Returns
efficiency efficiency efficiency to scale
DMU1 0.797 1.000 0.797 B
DMU2 0.837 0.948 0.883 puibed
DMU3 0.767 0.851 0.901 ke
DMU4 0.891 0.953 0.935 i
DMU5 0.897 0.938 0.956 g
DMU6 0.876 0.906 0.967 b Becd
DMU7 0.967 1.000 0.967 B
DMUS 0.892 0.916 0.975 g
DMU9 0.993 1.000 0.993 buibed
DMU10 0.934 0.951 0.983 e
DMUI11 1.000 1.000 1.000 KA
DMU12 0.977 0.977 0.999 o
DMU13 1.000 1.000 1.000 RAR
DMU14 0.949 1.000 0.949 e
DMUI5 0.890 0.964 0.923 oA
S35 Mean 0.911 0. 960 0.948
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fﬁﬁ@r%j{ e E@Eg%pﬁ , Zg;m‘%ﬁgﬁ: i i Table 3 Result of super-efficient model analysis
Pl AR 7 oK, R FIOE B Al Rl 5 6 B i e A R AR o
2 MUK T P B R B MIERA T e g A
DR ARNEFAR 245 A B i DMU technology value Rank
3.3 BN efficiency

J T FHARBCRAE AL RO A 7= R AR TR AN DMUI 0.797 0.797 14
B RTEEEARBEZINT 1 9 DR B THE 40T bmu2 0.837 0.837 13
5 R A AR AT SRk 0 ) RR B, 25 SR ANk 4 DMU3 0.767 0.767 15
Ro 9 MFEAH DMU3 119 25 AR BRI, 25 4% bmU4 0.891 0.891 10
AIIAEAEAS [R) B2 B TR 2, JHL 0 253 ) A A X 458 DMUS 0.897 0.897 8
K, Tl DARHLFE 2.0 Jroc, wi N T.2% 3.1 Jioc, bmué 0.876 0.876 12
A 7 5t 42 Tt 17. 53% A g ik 25 AR R 0 i bMU7 0.967 0-967 5
Ifilo BARKE,9 1AE DEA A3 RUREAS (1) P 17 B bMU8 0.892 0.892 ?
LML AR N TSR A = 1 el R 1A DMU9 0.993 0.993 3
AR —1.02% . —3.35% . —2.94% Fl - 12.56% , DMU10 0.934 0.934 7
PR G A 7.26% . N T 2873 MUt 1000 1005 2
e AR BT AE DEA A RREATEL L 2 R AL bMUT2 0.977 0-977 4
AN 5 TS, AR IRE R DMUL3 1000 1069 !
WA R R RE, fFTE ™ ERIR AR, I MUl 0949 0949 6
B, KL B R X A A R A Y e o o .

PNV =K A it — 5Tt
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Table 4 Projection analysis of non-dea effective DMU

e ALIE AR SebR I B P sk
DMU nput = output Original value Score data Difference fmproving
indexes ratio/ %
DMU2 A TR 133.3 133.3 0 0
fReHL3% 19.4 18.4 -1.0 -5.00
L 20.4 20.1 -0.3 ~1.48
AT 2% 5.6 5.6 0 0
P 304.0 320.7 16.7 5.49
DMU3 Fofo A e R 206.7 206.7 0 0
B 28.8 26.8 -2.0 -7.01
e 28.8 28.8 0 0
AT.%% 10.9 7.8 -3.1 -26.68
P 430.9 506.4 75.5 17.53
DMU4 A A AR 220.0 220.0 0 0
LB 30.0 30.0 0 0
kLg% 35.0 32.2 -2.8 -7.88
AT %% 9.6 9.2 -0.4 -3.67
Ry 534.6 560.7 26.1 4.89
DMU5 LURENTEA 300.0 300.0 0 0
KLY 40.5 40.5 0 0
R 44.6 43.4 -1.2 -2.70
AT % 14.9 12.4 -2.5 -16.65

e 733.5 781.9 48.4 6.60
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gk4
PSR EIT A Eig Ao BE i it L&&E
DMU Input - output Original value Score data Difference Improving
indexes ratio/ %
DMU6 TR T8 X 373.3 373.3 0 0
A WL 48.7 48.7 0 0
R 56.0 53.2 -2.8 -4.99
NI %% 14.0 13.8 -0.2 -1.72
Fri 890. 4 982.5 92.1 10.34
DMUS A E R 473.3 473.3 0 0
AL 68.2 59.2 -9.0 -13.14
e 63.9 63.9 0 0
AT % 16.3 14.9 -1.4 -8.51
P 1121.8 1225.2 103.4 9.22
DMU10 FoloAR i 820.0 793.0 -27.0 -3.29
B 98.4 98. 4 0 0
Py 114.4 110.2 -4.2 -3.70
AT 3% 36.9 24.5 -12.4 -33.72
P 2029.5 2135.2 105.7 5.21
DMU12 v T A 1133.3 1104.3 -29.0 -2.56
A BT 142.8 135.6 -7.2 -5.04
kL 151.3 151.3 0 0
NT % 37.4 33.6 -3.8 -10.23
Fr 2907.0 2974.1 67.1 2.31
DMUI15 o i AR 1533.3 1482.8 -50.5 -3.29
AL 188.6 188.6 0 0
g 232.3 219.1 -13.2 -5.70
AT 8% 57.5 50.7 -6.8 -11.83
P 3703.0 3840.7 137.7 3.72
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