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Abstract

production efficiency of 16 cities in Anhui Province from 2014 to 2018. The results show that the overall agricultural production efficiency of

(School of Business, Fuyang Normal University, Fuyang, Anhui 236037)

Based on the Three-stage DEA model and panel statistical data of Anhui Province, this paper empirically analyzes the agricultural

Anhui Province is low, and the low scale efficiency is the main reason restricting its development. The increase of farmers’ income and educa-
tion level can promote the efficiency of agricultural production, but the expanding of urbanization level is not conducive to the improvement of
agricultural production efficiency. The spatial distribution of agricultural production efficiency in Anhui Province is X-shaped with Hefei as the

center, and the regional development pattern is “Central Anhui > Northern Anhui > Southern Anhui”.
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Table 1 Pearson correlation coefficients of agricultural input and out-

put variables in 16 cities in Anhui Province from 2013 to 2018

7 Y APRHGED ™ (E
Output ; Total output value
A of agriculture , forestry,
8 animal husbandry and fishery

Input
Pearson P{H

AHIE R AL P value
A REME T FR Effective irrigation area 0.887** 0
ALt FH e Fertilizer application rate 0.872" " 0
LAV ALE 3 7 Total power of agricul- 0.765% * 0
tural machinery
ARAEYHFEFP L Sown area of crops 0.934**
F—7= M Ml A B Practitioners in the 0.871**

primary industry

T * * FoRili 0. 05 BIEAKEHR

Note: # * means passing the 0. 05 confidence level test
1.2.2 PRESERYPEIL . PREGAS i i bp ML eS8 X 4l
AR A A ER SR Z AR B MR N R 255 5
HHAHRFEASCR " TR T AR BOR SR K
RN ZHE K 4 A PREE AR 4, 435 R
WA (%) ARMOK S S (TT78) , AAT s R A28 7T S
WA (D) , \BIZHEFRE) FoR .
1.2.3 Mk 0T UK A ™ A2 BRI PR AR
TR EE R IR T 2015—2019 4ECLRIGEHHAF4)
2 HBRE55H
2.1 E—WKERDEA ZER  FIH DAP 2. 1 A% A
) BCC FEAIXS 2014—2018 4E42 844 16 A>T Rl AR 7 5%
PTG WA 2,

12 2 A1, 2014—2018 4R A Ol A P 7 B 831
PHES )M 0. 836.0. 823 0. 848 .0. 851.,0. 857, ZE 5% %K . 4li
PORBCR B A S 45 F {70 1 O 0. 843,0. 927,
0. 910, LA Al AR P R AR, (AR A2 B 1 K
P LEERCRE S TAEARBCR(E 5 MBS (ELRH R, WL
A, LB RO AR R B AR BRI 4 w5 T IR
1B, GRS 2 A T H P T ABRCR IR o 1258
DEA HBERIR S ERERSE P 2% R 5 X0 L SR A 52
B LIAT WA ] SEA BRI T T — 2L TR BRI
2.2 FTME SFA MEASHER KB BatREE
R ASE A st 728 A DA i A e, S BRI A A A il
it B R AL BES 3  Front 4. 1 B F#EAT BEALRTHT 70
Br(SFA) 45R I 3,




49 %9 AN SR R A AR R 195 AL 215
F2 F—ME DEA FMER
Table 2 DEA evaluation results of the first stage
Wb 2014 4 2015 4% 2016 4
City TE PTE SE TE PTE SE TE PTE SE
A NE Hefei 1 1 1 1 1 1 1 1 1
et Huaibei 0. 644 0.710 0. 906 0.597 0.911 0. 655 0.593 0.912 0.651
=M Bozhou 0. 667 0.779 0. 856 0.617 0.736 0. 838 1 1 1
TE M Suzhou 0. 855 1 0. 855 0. 859 1 0. 859 0.819 0. 946 0. 867
I35 Bengbu 0. 866 0.970 0. 893 0. 867 0.998 0. 869 0. 889 0. 986 0.902
ELfH Fuyang 0.822 1 0.822 0.795 1 0.795 0.3832 1 0.3832
#ER Huainan 0.704 0. 805 0.876 0.567 0.567 1 0.574 0.677 0. 847
I Chuzhou 0. 746 0.748 0.997 0. 696 0.710 0.980 0. 699 0. 692 0.967
N2 Lu’ an 0.638 0.754 0. 847 0. 698 0. 940 0.743 0. 760 1 0. 760
#5111 Maanshan 0.931 0.944 0. 986 0.912 0.921 0. 990 0.921 0.923 0.997
FEW] Wuhu 1 1 1 1 1 1 1 1 1
‘H K Xuancheng 0. 839 1 0. 839 0. 881 0. 906 0.918 0.911 1 0.911
il Tongling 0. 689 1 0. 689 0.767 0. 920 0.834 0. 756 0.985 0.768
M Chizhou 0.917 0.970 0. 946 0.919 0.993 0.926 0. 888 0.926 0.959
IR Anqing 1 1 1 0.998 1 0.998 0.951 1 0.951
wil Huangshan 1 1 1 1 1 1 1 1 1
F-H4{H Average value 0. 836 0.918 0.91 0.823 0.916 0.9 0. 848 0.940 0.901
Hil7 City 2017 4¢ 2018 4F
TE PTE SE TE PTE SE
£ HE Hefei 1 1 1 1 1 1
Y#EJL Huaibei 0.612 0.919 0. 666 0.615 0. 882 0.697
22 Bozhou 0.671 0.718 0.935 0. 648 0. 681 0.953
i M Suzhou 0. 854 0.939 0.910 0.877 0.95 0.923
35 Bengbu 0.952 1 0.952 0.953 1 0.953
ELH Fuyang 0.878 1 0.878 0.878 1 0.878
#R§ Huainan 0.621 0.729 0.852 0.632 0.677 0.934
I Chuzhou 0. 687 0.709 0.97 0.704 0.723 0.974
7N Lu’ an 0.787 1 0.787 0. 809 1 0. 809
L1 Maanshan 0.943 1 0.943 0.947 1 0.947
JE Wuhu 1 1 1 1 1 1
‘B I Xuancheng 0.958 1 0.958 0.999 1 0.999
iz Tongling 0.780 0.991 0.787 0.781 1 0.781
2 Chizhou 0.920 0.932 0.988 0.925 0.948 0.975
PR Anging 0.952 1 0.952 0.936 1 0.936
%111 Huangshan 1 1 1 1 1 1
SEHIE Average value 0. 851 0.933 0.911 0. 857 0.929 0.922
T TE FOREEGHARE, PTE FoRaiEARRE , SE FoR B
Note : TE stands for comprehensive technical efficiency, PTE stands for pure technical efficiency, SE stands for scale efficiency
R3 FZHE SFA EEASHER
Table 3 SFA regression analysis results of the second stage
R s BN g il
H Slack variable Slack variable Of Slddf variable of Fsth 2z it bld(j{ VL;I'ldblC of
Project of effective fertilizer application Slack variable of

practitioners in the
primary industry

total power of

irrigation area amount input crop sown area

agricultural machinery

HHO Constant term 20.892" " * 19.912" " * 23.854" " 59.344% " " 10.596" " *
(21.163) (15.133) (17.695) (46.895) (3. 145)
WA City size 8.535" "~ 18.515° " * 9.699" " 16.250" " * 3.731
(7.04) (14.729) (4.115) (7.579) (1.644)
WFE % 4 4 1 Financial ex- 0.471 2.015" 0. 605 0.401 ~0.026
penditure on agriculture (0.893) (1.852) (0.845) (0.307) (-0.076)
A AT L ECA Rural  —6.4167 "7 -17.5507 " -8.929°"° -17.539° " -3.040°°
per capita disposable income (-5.386) (-12.054) (-6.102) (7.045) (-2.300)
ZHE IR Years of education -12.870" " * 8.746" " " -8.128" " -19.532" " * -4.536
(-12.885) (6.424) (-5.343) (-17.806) (-1.224)
o’vi 0.810*** 5.081* " 1195 6.409% " 1.901
(2.842) (3.532) (2.462) (2.067) (0.993)
A 0.662" " " 0.582° " " 0.626" " * 0.608" "~ 0.912"*"
(7.155) (5.620) (4.909) (4.618) (8.809)
Log likelihood =77.398 -157.911 =95.774 —-164. 866 =54. 096
LR 30.833" " " 25.972° "¢ 20.070" "~ 2.521° " 24.533" " "
s, w0 x x SPRIFIRTE 0. 1,0.05.0. 01 B MIKOT- 1835 3855 I ECHFRAR T ¢« Seiti

Note: # , # # , % * * indicate significance at the significance level of 0.1,0.05,0. 01 respectively;the numbers in parentheses are the corresponding estimated ¢

statistics
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Table 4 DEA evaluation results of the third stage

o7l 2014 4E 2015 4E 2016 4
City TE PTE SE TE PTE SE TE PTE SE
A E Hefei 1 1 1 1 1 1 1 1 1
Wit Huaibei 0.527 0.76 0. 693 0.621 0.975 0.637 0. 639 0. 966 0. 661
2 M| Bozhou 0.742 0.777 0.955 0.757 0.779 0.972 1 1 1
fEM Suzhou 0. 900 0.913 0.985 0.930 0.933 0.997 0. 946 0.952 0.994
i Bengbu 0.933 0.934 0.999 1 1 1 1 1 1
ELfH Fuyang 1 1 1 1 1 1 1 1 1
iR Huainan 1 1 1 0.722 0. 825 0. 875 0.748 0. 805 0.929
M Chuzhou 0. 802 0.816 0.983 0. 829 0. 840 0. 986 0.832 0. 834 0.997
N4 Lu’ an 0.715 0.718 0.995 0.923 0.958 0.963 0. 858 0.871 0.985
%11 Maanshan 0.734 0.912 0. 804 0.788 0.989 0.796 0. 851 0.982 0. 866
JEIH Wuhu 0. 889 0.955 0.931 0.980 1 0.980 0.975 1 0.975
E % Xuancheng 0. 870 0.913 0.952 0.936 1 0.936 0.979 1 0.979
#iBs Tongling 0.876 1 0. 876 0.538 0. 990 0.543 0. 604 1 0. 604
1M Chizhou 0.723 0.932 0.775 0.773 0.986 0.784 0. 858 0.988 0. 869
IR Anging 0.910 0.942 0. 996 1 1 1 0.969 1 0. 969
#%11] Huangshan 0. 662 0.958 0. 691 0.764 1 0.764 0. 831 1 0.831
SEHE Average value 0.830 0.908 0.913 0.847 0.955 0. 890 0. 881 0.962 0.916
7 City 2017 4% 2018 4F

TE PTE SE TE PTE SE
A HE Hefei 1 1 1 1 1 1
#dt Huaibei 0.613 0.963 0.637 0.584 0.910 0.642
22 M| Bozhou 0.747 0.764 0.978 0.752 0.770 0.977
T M Suzhou 0. 960 0.963 0. 996 0. 965 0.968 0.998
45 Bengbu 1 1 1 1 1 1
P Fuyang 1 1 1 1 1 1
iR Huainan 0.712 0. 806 0.884 0.692 0.763 0.908
M Chuzhou 0. 828 0. 838 0.989 0. 805 0. 809 0. 995
42 Lu’ an 0.857 0. 882 0.971 0.765 0. 807 0.952
T #11) Maanshan 0.771 1 0.771 0.778 1 0.778
JEH Wuhu 0.982 1 0.982 0.97 1 0.970
B % Xuancheng 0.954 1 0.954 0.979 1 0.979
il Tongling 0. 591 1 0. 591 0.563 1 0.563
Wi Chizhou 0. 807 0. 996 0.810 0.781 0. 961 0.813
IR Anqing 0.975 1 0.975 1 1 1
# 11| Huangshan 0.762 1 0.762 0.763 1 0.763
SEYME Average value 0.847 0.951 0. 894 0. 838 0.937 0. 896

T TE FORGAEHOARMR, PTE FoR iR SE s SRR

Note : TE stands for comprehensive technical efficiency, PTE stands for pure technical efficiency, SE stands for scale efficiency
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Fig.1 The spatial distribution of comprehensive agricultural production efficiency in Anhui Province ( 2014,2018)
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Fig.2 The trend of comprehensive agricultural production effi-
ciency in the three major regions of Anhui Province dur-
ing 2014 — 2018
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Table 5 Decomposition and comparison of agricultural production efficiency in northern,central and southern Anhui

SEAy fseJt. Northern Anhui fsgH Central Anhui 5 F5 Southern Anhui

Year TE PTE SE TE PTE SE TE PTE SE
2014 0. 850 0. 897 0.939 0. 857 0. 869 0.9% 0.792 0.945 0.838
2015 0.838 0.919 0.914 0.938 0. 950 0.987 0.797 0.99%4 0. 801
2016 0. 839 0.954 0.931 0.915 0.926 0.988 0. 850 0.995 0. 854
2017 0. 839 0.916 0.916 0.915 0.930 0.984 0.811 0.999 0.812
2018 0.3832 0.902 0.921 0. 893 0.904 0.987 0. 806 0.994 0.811
SEY{E Average value 0. 850 0.918 0.924 0.904 0.916 0.988 0.811 0.985 0.823

T TE FIREGEAHARRCR , PTE FORAHAMR , SE s IUBIACE

Note : TE stands for comprehensive technical efficiency, PTE stands for pure technical efficiency, SE stands for scale efficiency
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