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Analysis of Agricultural Production Efficiency in Baoding City Based on DEA Three Stage Model

YUAN Yin, YANG Chun-he” ,SONG Jin-jie et al (School of Business, Hebei Agricultural University, Baoding, Hebei 071000 )

Abstract According to the panel data of 24 counties in Baoding in 2014, using the DEA three stage model ,the agricultural production efficiency
in Baoding City was analyzed. The results showed that GDP, the level of education, the leading enterprise of agricultural households and other

environmental variables have different degrees of impact on production efficiency, the improvment of education level has a significant positive

effect on reducing the input redundancy. To improve the farmers’ level of education, expanding the scale of agricultural production is an effective

way to achieve efficient agricultural production.
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Table 1 Pearson correlation coefficient test results of agricultural pro-

duction output and input in Baoding City in 2014

e AR e

R F5 8T, S e BB
B Agricultural JRFNIER l*er?lllz‘er Mechanical
Item Sown area application

labor force total power

amount

Aol B E 0.730°"  0.855""  0.910"" 0.775""
Total agricultural
output value
P1H 0.000 0.000 0. 000 0.000
P value

TE: # o« FRASRAE 0.01 BIGEHK P F i
Note: * # indicates that the variable is significantly at the statistical level

of 0.01
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Table 2 Results of DEA analysis in the first stage of agricultural production efficiency in Baoding City

Hi X Area crste vrste scale FRASHRE Scale pay
BT X Xinshi District 0.709 0.985 0.720 irs
JtHi X Beishi District 0.900 1 0.900 irs
FT7IX Nanshi District 0.556 1 0.556 irs
538 2. Mancheng County 1 1 1 —
W 56E Qingyuan County 0.727 1 0.727 drs
P/KH: Laishui County 0.823 0. 863 0.954 irs
B H Fuping County 0.796 0.942 0. 845 irs
17K & Xushui County 0.700 0.788 0.888 drs
FE % H Dingxing County 0.770 0.904 0.852 drs
J# 8. Tangxian County 0.556 0.559 0.99%4 irs
=1 BHE Gaoyang County 0.930 0.948 0.981 irs
ZIE Rongcheng County 0.788 0.912 0.864 irs
PRUEE Laiyuan County 0.585 0.804 0.727 irs
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H[X Area crste vrste scale AR Scale pay

BHERH Wangdu County 1 1 1 —

22 B Anxin County 0.416 0.472 0. 881 irs

558 Yixian County 1 1 1 —

[t BHEL Quyang County 0.484 0.528 0.915 irs

7% H. Lixian County 0.552 0.566 0.976 irs

JiiSF-EL Shunping County 1 1 1 —

1#55 . Boye County 1 1 1 —

e H. Xiongxian County 0.809 0.838 0.965 irs

HINTT Zhuozhou City 0.722 0.723 0.999 irs

“ZZ[ETT Anguo City 0.879 0. 888 0.990 drs

I ETT Gaobeidian City 0.687 0.693 0.991 irs

{#E T Baoding City 0.766 0.851 0.905

T« “irs” SR AU Y, © drs” FAR MU 0L, — PR BRI AN S

Note: “irs” indicates increasing returns scale, “drs” indicates diminishing returns to scale, “—
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Table 3 Results of SFA regression analysis in the second stage of agricultural production efficiency in Baoding City
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) Labor slack Sowing area Fertilizer application Mechanical total power
Item . . . - . .
variable relaxation variable slack variable relaxation variable
Hi XAz = GE GDP 5321.1554""" 1152.0035" 11.387 0 12458.9°""
(14.994 1) (1.2157) (0.904 9) (12 458.9)
358 )13 BB K- The educational lev-  —11 592.618 0"~ * -3558.3716""" -173.009 6"~ -61049.427 "
el of labor (-16.2860) (=-17.7279) (-142.4437) (-61049.42)
kA AR P14 Leading 477.3928"" -1213.2674""" 612.588 7" "" -200.1372"""
enterprises to drive farmers (1.781 3) (-8.5796) (27.663 5) ( -200.1372 )
5 Constant term -8962.4""" -2050.9406" " " -1101.1984""" -29209.566 0" " "
(-34.0807) (-6.493 4) (-817.46117) (=29 209.566 0)
y 0.999 1" 0.9962" " 1.0000° "~ 0.978 4" "
(494.3219) (271.296 7) (386 560.88) (40.551 2)
Log likelihood -277.709 2 -259.623 4 —-224.367 6 -312.742 2
LR 4.2850 3.217 5 10.862 2 4.399 7
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Note; # # s , * # % are significant at 0.01, 0.05, 0. 10 significance level ;data in the brackets stand for the ¢ statistic
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Table 4 The empirical analysis results of the third stage of agricultural production efficiency in Baoding City

%ﬁ% crste vrste scale gﬁ*&?ﬁ
i IX. Xinshi District 0.280 0.773 0.362 irs
JtTi X Beishi District 0.232 0.232 irs
B4 TIT[X. Nanshi District 0.400 0.400 irs
i E Mancheng County 1 1 —
7 4iH: Qingyuan County 0.846 0.846 drs
K E: Laishui County 0.708 0.877 0.808 irs
ESFEL Fuping County 0.644 0.644 irs
17k & Xushui County 0.769 0.841 0.915 drs
TENHL Dingxing County 0.772 0.838 0.922 drs
J3 H. Tangxian County 0.617 0.687 0.897 irs
1 BHE Gaoyang County 0.761 0.995 0.765 irs
254 B Rongcheng County 0.761 0.985 0.773 irs
PJRE Laiyuan County 0.493 0.493 irs
BHHLH Wangdu County 1 1 —
B Anxin County 0.419 0.604 0.694 irs
58 Yixian County 1 1 —
i FHE: Quyang County 0.493 0.649 0.759 irs
78 Lixian County 0.563 0.612 0.920 irs
Jiii~F-£L Shunping County 1 1 —
[# 57 5 Boye County 0.996 0.996 irs
Jife B Xiongxian County 0.735 0.878 0.837 irs
BINTT Zhuozhou City 0.776 0.787 0.986 irs
2 [E T Anguo City 0.877 0.877 1 —
EYETH Gaobeidian City 0.704 0.799 0.882 irs
{5117 Baoding City 0.702 0.883 0.797
TE“irs” FOR AU ARG, drs” SRR HUBTHRIM 980, “ — FOR AR A
Note: “irs” indicates increasing returns to scale, “drs” indicates diminishing returns to scale, “—"indicates the scale of the same remuneration
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Table 5 Eliminates changes in environmental efficiency and random

factors before and after efficiency

HBIX Area crste vrste scale
X Xinshi District -0.429 -0.212 -0.358
JETIX Beishi District -0.668 0 -0.668
i X Nanshi District -0.156 0 -0.156
i#538 H. Mancheng County 0 0 0

W 46E Qingyuan County 0.119 0 0.119
#RKE Laishui County -0.115 0.014 -0.146
B35 H. Fuping County ~0.152 0.058 ~0.201
17K & Xushui County 0.069 0.053 0.027
EXH Dingxing County 0.002 -0.066 0.07
J# B Tangxian County 0.061 0.128 -0.097
= FHE: Gaoyang County -0.169 0.047 -0.216
253 B- Rongcheng County -0.027 0.073 -0.091
PR EL Laiyuan County -0.092 0. 196 -0.234
BHHR . Wangdu County 0 0 0
i E Anxin County 0.003 0.132 -0.187
558 Yixian County 0 0 0

1 FH £ Quyang County 0.009 0.121 -0.156
4L Lixian County 0.011 0.046 -0.056
JIFiSE-H Shunping County 0 0 0
1817 . Boye County -0.004 0 —-0.004
HEE. Xiongxian County -0.074 0.04 -0.128
HINTT Zhuozhou City 0.054 0.064 -0.013
“Z[E T Anguo City -0.002 -0.011 0.01
EEMUE T Gaobeidian City 0.017 0.106 -0.109
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