VoA R Ak K 5 4R ,2024,55(4):503-512 http://syny.cbpt.cnki.net
Journal of Shenyang Agricultural University DOI:10.3969/j.1ssn.1000—1700.2024.04.013

Tr FE , BEHCE VT R AR LA T et i DX A 7 AR M A TR RS SRy i R (] D B AN R 272 42, 2024, 55(4) -
503-512.

QIAO Guotong, LI Yinhui ,XU Chen,et al. Agricultural productivity and its spatial pattern evolution in northern anhui province
from the perspective of county[J].Journal of Shenyang Agricultural University,2024,55(4) :503-512.

B A T e b i X < b A 7= R
REZEKREERE

FEE,REE,F RO

(ZHMHEIKRY Z2F55HFR, 2% &d 232000)

O AR A 7 RCR X R BRAR M TR e A [ A AR Ml B e s BT R S R IR I X 35
X CEDVE R PRSI BATT 32 HH = B BE DEA AL g1 i DX Al A= 7= S8R B LS KA 255 23 (1] F A SRR Jig
AL AR A 7 RO B 23 A SRV, o B SE 2 R AR - DR [0] 7)1 7, foe 1 b DX A AACH) Al A= 77 280 S BRI Sh AR B
TS WS RTIT A AOW AR P8R i O T 05 8, PR B JR Ab T HORCR AT I B X (B34 2 . A3 GDP Al
A 7R R B AT R DR B AR 55 S SR =l i BRSO AR P SR BT IE T A A T . )RS
] B 75, B 2017 48, HARAE Oy g AL A ll Az 7 R A B S i 25 (R) TEAR DGR S (R AR SR LG . MJRIRZs IR] B 75 etk
A 7 R 14 23 1) 48 SR AN B PR T A2 A E ANk 353 , L2 [ A1 b Jo LA RIS 2R A (= " B el IR 0D S = 2
T PSR e L X LS A AR AR 8RR K B ZS [B] A R i S R e b Aol AR 7 e AR HAT — 2 35, LA
SR A e E s DX AR M A 7 BRDIR 2 S35 AH N f9 4 ol e R O it £ (3t B AR B
SRR Mo Al DX s RO AR s = B B DEA BERY ; BRS AR 5 25 (] A OGP 0B

FESES 1304 XEHS:1000-1700(2024)04-0503-10
XEkERIRED: A F R (FERS ) #RIR 4L (OSID):

Agricultural Productivity and Its Spatial Pattern Evolution in
Northern Anhui Province from the Perspective of County

QIAO Guotong, LI Yinhui, XU Chen, ZOU Peng

(School of Economics and Management, Anhui University of Science and Technology,Huainan Anhui 232000, China)

Abstract: Improving the efficiency of agricultural production is of great significance to ensure the sustainable development
of agriculture and promote the national strategy of agricultural modernization. In this paper, 35 districts (counties) in
northern Anhui were selected as the decision evaluation unit, the real level of agricultural production efficiency in northern
Anhui was measured by three—stage DEA model, and the spatial auto—correlation model was combined to show the spatial
agglomeration effect of agricultural production efficiency in northern Anhui. The results show that: from the perspective of
time series, the overall agricultural productivity in north Anhui showed a slight downward trend. The level of agricultural
productivity in the early stage of the study was generally better than that in the later stage, and the number of regions
(counties) in the forefront of technical efficiency increased after adjustment. Per capita GDP has become a favorable factor
for the improvement of agricultural production efficiency, and the expenditure on agriculture, forestry and water affairs and

the proportion of tertiary industry have both positive and negative effects on agricultural production efficiency. From the
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perspective of global space, except for 2017, there were obvious spatial positive correlation and spatial agglomeration of
agricultural production efficiency in northern Anhui in other years. From the perspective of local space, the spatial
agglomeration effect of agricultural production efficiency in northern Anhui was weakening with the change of time, and the
spatial distribution pattern was dominated by the same agglomeration ("high—high"or"low—low"type). Based on this, the
study of the real level of agricultural production efficiency and its spatial distribution characteristics in northern Anhui has
certain significance for subsequent thinking about the development path of agricultural production in northern Anhui, in
order to provide a theoretical basis for accurately improving the current situation of agricultural production in northern
Anhui and perfecting corresponding policies and measures for agricultural development.

Key words: Northern Anhui; agricultural production efficiency; three—stage DEA model; environmental variables; spatial

correlation analysis
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Table 1 Evaluation index system and statistical description of agricultural production efficiency in Northern Anhui

i3 el A4 e/ ME PN HfH brifE2e PURITED
Variable class Variable name Minimum value Maximum value Average value  Standard deviation Observed value
L o 2
AN X,/ hm 21.60 3256.87 1 340.70 1 031.65 210
Crop sown area
LY FIHAE R (X,)/ t
*&Ij\ﬁl\é Consumption of agricultural substances 2.08 161.48 48.56 3590 210
nput o
. Sy
variable ARABURRE B (X)) KW 1.80 2905.36 1033.43 854.14 210
Gross power of agricultural machinery
Z?Jk.})\ﬂk}\m(&)/}\ 5.56 771.81 233.54 216.52 210
Agricultural workers
- Ll B FHEY )T T
fb:OnLu A Gross agricultural output 7.94 1120.24 352.66 258.16 210
utput . -
variable RER(T) 5.52 1765.40 619.49 495.76 210
Grain production
¥JGDP/(TT- N
AH 1ot }\ ) 11 381.00 94 352 39 098.42 16 215.66 210
GDP per capita
B7S R PR 55 ST I8
Environment Expenditures on agriculture, forestry 1 134.00 316 135 66 176.90 56 142.88 210
variable and water affairs
e
B=redb e % 19.35 85.18 46.94 13.36 210

Percentage of tertiary sector

R/ INECHE 1] Y 22 7, PR R 4 R B E R T, A ) B R e £ 5 AR AL AR 25 o P

Note: In order to reduce the differences between the data and ensure the accuracy of the data results, the consumption of agricultural substanc-

es includes the application amounts of fertilizers and pesticides.
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Table 2 Correlation coefficients of agricultural input and output variables in Northern Anhui from 2016 to 2021

Viile Y, Y, X, X, X, X,
Y, 1 0.828" 0.902" 0.776™ 0.844" 0.842"
Y, 1 0.973" 0.883" 0.947" 0.849"
X, 1 0.870" 0.943" 0.876"
X, 1 0.897" 0.673"
X, 1 0.798"
X, 1

FE o ol R AR R R R BITE 10% 5% 1% WKF T ARG Y F Y, 30R ™ AR s X~ X, R B A S i
Note: *, ** and *** indicate that the coefficient between the variables is significantly correlated at the level of 10%, 5% and 1%, respectively;

Y, and Y, represent the output variables; X,=X, represent the input variables.

R3 —MEBEEIEHX2016-2021 ER W E =SSR EE

Table 3 Comprehensive technical efficiency of agricultural production in Northern Anhui from 2016 to 2021

s X(&)

No. District (County) 2016 2017 2018 2019 2020 2021
1 j(@lé . 1.000 0.994 1.000 0.971 1.000 1.000
Datong District
2 . EH,%)%D—( . 0.894 0.932 1.000 0.891 0.939 0.978
Tianjia "an District
3 . IQT%%R . 1.000 1.000 0.971 1.000 1.000 1.000
Xiejiaji District
N\
4 A IZ . 0.761 0.712 0.593 0.672 0.654 0.636
Bagongshan District
5 {%%[Z . 1.000 1.000 1.000 1.000 1.000 1.000
Panji District
71111 H
31 il 1.000 1.000 1.000 1.000 1.000 1.000
Dangshan County
SRE
32 . i%{& 0.886 0.877 0.886 0.886 0.882 0.881
Lingbi County
33 .ﬂmﬁ- 0.896 0.889 0.812 0.816 0.830 0.817
Si County
34 . & 0916 0.901 0.922 0912 0.905 0.919
Xiao County
35 iﬁﬁﬂé . 0.941 0.910 0.988 0.987 0.931 0.931
Yongqiao District
— A 0.942 0.937 0.920 0.923 0.918 0.925

Mean value

WA A A P 25 A H AR R IE S AR BCR YA B RCR YA, 2w 1o i LRI, gk
AR TSR, b TR DR , HER B HORBOR 5 UBRCR 1Y 23 [l 53 A i AR, 4565 A K,
AL AL A = LR A R BOR EZZ RN A AR PR ER . (T — B BEOR S5 R 2008 T IR EE/E A1
BERL T4 B0, 875 T 2 B 8 4% LS 380 B0 S AR Al A 77 355K -
2.3 ZMESFASHT

FRAE AT I B85 S 353 4 A A B (A st i (B 4 19 S, .S, S, WSO PE Bl il s 1, AN
¥ GDP MK 55 3 B =l 7 LA R A AR SR AR i SRR R AL SR A 1A 4T B B SFA
43T, SR T 3k A e 4 6 [ A 285 SR A B i), AR F 9 A A AR SRS AR d L s A vE AR AL B . FR TR R PR
i, F 4403 H 2017,2019,2021 4E A4 SFA [81 ) 23 B4 51

R 0 - 1 235 % K ¢ 4 808 T, 20162021 4F SFA [B1J 4347 71 LR B DR HEAG B0 (8 B Pl
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AN &S 2 KR S A 25y 32
Combined technical efficiency Pure technical efficiency Sﬁjiyﬁ}'i(tiency
0.671~0.750 0.852~0.937 0.671~0.750
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. 0.850-0.950 0 2550 100 km 0 2550 100 km I 0.850-0.950 0 2550 100 km
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Bl 20162021 FRIBR - R I EFHE =B HIER
Figure 1 Spatial distribution pattern of agricultural production efficiency in Northern Anhui from 2016 to 2021
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Table 4 SFA regression results of second-stage relaxation variables in some years from 2016 to 2021

Ay Ar 3 .
Year Variable Si 5 5 5
Cc -35.414™" —-14.081" -10.477" -22.648™"
B, 32.694" 11.949 ™ -15.279 26.460""
B, 65.058"" 22.770"" 18.628"" 31.261"
2017 Bs 18.166™" 8.205 14.222" -10.284""
o? 1433.665™" 637.653™" 1 665.999"" 2074.448™
b% 0.999"" 0.999™ 0.999"" 0.999""
LR 38.083 51.355 45.417 27.449
C -1.294 -30.646"" -2.693"" -19.781"
B, -14.613™" 5.017 -7.789""" -10.095
B, -19.959"" 15.598" -24.963"" 15.379
2019 B 4450 26.800"" 5.509"" 28.731
a? 3960.822"" 3141.649™ 2 416.424™ 14 119.201*"
b% 0.999"" 0.999" 0.999"" 0.999""
LR 32.926 30.348 31.392 62.649
c 38.211™ -3.863 31.393 90.551"
B -88.580""" —32.448" -66.965"" —-235.354""
B, -27.282"" -8.908"" -33.837"" -92.129""
2021 Bs -21.917" 18.042™ -20.134™ -42.129"
a? 10 691.176™" 1957.319" 5372738 142 601.360"*"
b% 0.999"" 0.999"* 0.999" 0.999""
LR 34.627 28.372 29.185 35.097

B o e e RO OE R B 10% 5% 1% HIKF T 35 5 € S AT AR P 9 5 8005 8, B, B, 435 A 3ANEREE A8 i (A #5 GDP 4k
MRS5S B =l b ) B R B

Note: *, ** and *** respectively indicate that the correlation coefficients are significant at the level of 10%, 5% and 1%; C is the constant term
in the regression equation; B, 3, and B, are the coefficients of the three environmental variables (per capita GDP, expenditure on agriculture,

forestry and water affairs, and the proportion of tertiary industry) respectively.

FRAE LR A ZE 5, N34 GDP RMIK 55 3 A =7l LEXT A5 B A PR SR f K 2 it T &
D 10% AT 3 25 PR 56, HL 3 R IAEE AR JE X RO A PR A E I O 10 5 SE PR IEAR ST A, B0k T 35
At AR AR PR RSCR I 25 R AR LIRSS T AR BRI PR 2R B A R T A B
24 =ZHMBERERSW

FEJREE I AT AR B PR AR TR RO AR 7 2R A R R BSOR A SR L T S Y
Ak, EER S AL, EdE 2016-2021 AEARY AR P 456 HORBORIREE 5 BB AT 2 B 3/ N
a3, o B BRIR B R . B BRI D 22 FIBEAL TR A0 52 5, 98 B A A 3 AR ORIV T L A b
XAWHEX G B BARX B 5 EX F5 8 Flae B854 R0 o B o b T 58 A B0IR A
HrpiE R X G B UK X ETE — B TRCRFER T L, BT LA XA A A 72 80 AN 2
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Table S Comprehensive technical efficiency of agricultural production in Northern Anhui from 2016 to 2021

53] X (5)

No. District (County) 2016 2017 2018 2019 2020 2021
1 j(ﬁ[X . 1.000 0.943 1.000 0.959 0.994 1.000
Datong District
2 EH%(%,X . 0.861 0.908 0.952 0.895 0.926 0.769
lianjia’an District
3 . 151%‘{%]& . 1.000 0.966 0.939 1.000 1.000 1.000
Xiejiaji District
VA 3
4 A IA . 0.707 0.456 0.472 0.680 0.66 0.516
Bagongshan District
5 {ﬁﬁﬁ . 1.000 1.000 1.000 1.000 1.000 1.000
Panji District
31 il 1.000 1.000 1.000 1.000 1.000 0.766
Dangshan County
32 . i’%ﬁ- 0.890 0.885 0.915 0.909 0.900 0.904
Lingbi county
33 . na 0.900 0.902 0.869 0.862 0.843 0.834
Si County
34 . HE 0.924 0.929 0.984 0.960 0.958 0.862
Xiao County
35 iﬁﬁf [Y . 0.946 0.926 1.000 1.000 0.936 0.941
Yongqiao District
— A 0.932 0.926 0.920 0.929 0.911 0.835

Mean value

FH & 2 AT T, 2016-2021 AF b IX 255 BORFOR S AR Y BE S5 TR BT A 1L, 284k 28 2R
2016-2017 4F , Z5 & B AR BCRBME B HE 1 7051 T BE—-1.062% Fl1-1.174%,2018 4F- L5 FAR BRI (AR
R 0, AEdpfe s AR s 2 2019 4F , LR HORBORA Fr sl % , BT LT+ 0.650% 32020 4F , 25 &
ARBCRIEFRCT K 0.763% ;1M 2021 45, L7 A B AR BRI (E AE 38 5% 1 1a) 22 90 B e =0 1 AR bR
iKF]-9.730% , 33 2021 e 35 D X (H) BZE G HRBOER A H A 0.835, ik Wik — 25 f ik i 2021
A e Hb DX ARl A 7 5% A7 PR R B IR BT
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Figure 2 Comprehensive technical efficiency values of agricultural production and their trends in
Northern Anhui from 2016 to 2021
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Bl AR P ORI A s (R IE AR G ME . NI RIFE SR, bR 25 2017 41, 2016-2020 4 fi%
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Table 6 Overall Moran's I of comprehensive technical efficiency in Northern Anhui

A L2 RAL

Year Moran’s [ index P 2
2016 0.176 0.047 1.987
2017 0.092 0.212 1.248
2018 0.180 0.041 2.040
2019 0.271 0.006 2.754
2020 0.375 0.000 3.779
2021 0.270 0.006 2.734

42 JR 55 22 8 50 H AR R e b Al AR 7R AR0R A ek 1 A (R 4R IR 0 AR RRAE , T R BN X
(B )5 H A X (B By 25 8] Bt A 22 S M | DR IG5 B2 45 6 JRy 0 5 2 5 80nt g Jb AR b A F= 3R 1 SRy
B AR SRR AT BAR S0 . 12 T GIS T H 2 4 X (5 ) 1 LISA R (181 3) 2 imi e b Hi1 X 2016
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