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Fig.1 The location map of Xiji County
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Table 1

evaluation index system of Xiji County

Agricultural ecological efficiency

Nl S e AR iinc
Items Classification Index explanation Symbol

E N =LY LA AAE 4% A i B/ hm? X1

LIATE N AP HURE B 1 / kW X2

PR 4/« X3

M AT T/ ¢ X4

R/t X5

KPR B AR KB/ % X6

SN gl ol A%/ N X7

FEiARRE B Al A7 B E /T IT Y1

AR 15 Qe Yy /¢ Y2

FR 4 & 28 AR WA 5 ™ B ds R T OF
H B MaxDEAS. 0 x4, B TR 13 = th 1Y
Super-SBM #& A, ] B 75 35 B 2008-2017 4E Y &
A A BCRAE I i T AR AR R AR (3R 2 A
2) . FEIATRMAE SR AR 30, 2% T
AH 2 SRR T o o L% 3

0.800

0700 1 NN A A
o600t T y=2E—12€00131x
0.500 R?=0.1265

0.400 |
0.300
0.200 |
0.100

2010 2012 2014 2016 2018

EAYears

0 L
2006 2008

ARy A A5 RR
Agricultural ecological efficiency value

B 2 P E 2008-2017 4R Al A 25 Rk R AR fh i 3
Fig. 2 Variation trend of agricultural ecological

efficiency of Xiji County in 2008-2017
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Table 2 Agricultural ecological efficiency of Xiji County in 2008-2017

b X A A= %R Agricultural ecological efficiency Hes
Locality 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 ¥{H Mean Rank
R 0.666  0.437 1.385 1.005 0.499 0.458 0.508 0.534 0.573 0.572 0. 664 10
pUA s 0.523  0.307 0.387 0.398 0.420 0.639 0.625 0.914 0.097 1.004 0.531 15
- e 4 0.724  0.525 0.455 0.614 1,008 1.222 1.231 1.275 0.867  0.692 0. 861 5
HE S 0.605 1.029 0.372 1.473 1.025 0.740  0.748 0.970 1.012 1.043 0. 902 2
S 0.395 1.047 0.271  0.474 0.524  0.529  0.385 0.485 0.629  0.582 0.532 14
S 0.538 1.018 0.377 0.342 0.399 0.296 0.351 0.475 0.518  0.604 0. 492 17
@ 0.813 0.592 0.543 0.854 1.014 0.583 0.673 0.863 1.002 1.048 0.798 6
2 1.344  1.344 1.023 1.100 1.176  0.694 0.513 0.712 0.801 1.078 0.978 1
N5 1.052 1.017 1.016 0.605 0.710 0.686 0.762 0.864 1.014 0.946 0.867 4
[ ¥4 1.001  0.446  0.400 0.391 0.886 0.385 0.536 0.624 0.711 1,081 0. 646 11
TR2% 0.404  0.337 0.363 0.504 0.336 0.313 0.354 0.483  0.584  0.497 0.417 19
H7s 1.143 1.015 0.468 0.432 0.578 0.568 0.680 0.871 0.974 0.716 0.745 8
%S 0.472  0.318  0.338  0.449 0.463 0.462 0.520 0.639 0.720 1.140 0.552 12
BABE 0.864  0.437  0.419  1.020  1.009  0.710  0.841  0.934 0.981  0.617 0.783 7
fil§ i & 0.433  0.363 0.331 0.576 0.622 0.553 0.472 0.391 0.617  0.648 0.501 16
i % & 0.830 0.559 1.002 1.112 0.669 0.652 0.943 1.014 1.153 0.739 0.868 3
Wi % 1,091  1.062  1.037 0.631 0.591  0.412  0.434 0.412  0.652  0.667 0. 699 9
HEES 0.502  0.405 0.367 0.495 0.658 0.572 0.533  0.625 0.689  0.635 0. 548 13
KAOFES  0.449  0.388  0.341  0.438  0.430 0.322  0.498  0.549  0.743  0.611 0.477 18

¥ia 0.729  0.666 0.573 0.680 0.685 0.568 0.611 0.718 0.755 0.785 0.677
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Table 3 Agricultural ecological efficiency

level division
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Fig. 3 Distribution of agricultural ecological efficiency in the countries in Xiji County
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Influence factors of agricultural

ecological efficiency
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Table 5 Result of factor detector

W% 5 i e
Influence factors Variable description Symbol
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P s AL X
B R %)
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L t e
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R t Xi
R B T 77 kW X;
AW B hm? X,
WA RHATE LMD X

4.2 HWEFIRH
A A SRR N R B AR HARZE . AT
RS A WA SCHTTE % AT TE XA A Ji BIR

M ¥ FALTEES qfH
Detection factor Influence factor q value
X, KR ALl A 0.6255
Xz AR L A EL 0.2006
Xs P g5 0.6577
Xi AR AT 1 e i 0. 6407
X5 PN G 0.1519
X A% BEAE 0.0391
Xz 2 0.2014
Xs & PR E )y 0. 4906
Xy A1 B0 T T AR 0.0226
Xio op B S 4 0.5004

DRl P 0 A 2 PR A AR 2 R AR
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Table 6 Results of interact detector
i H
Items X Xe X X Xs Xs X7 Xs Xy X0
X, 0. 6255
X, 0. 8094 0. 2006
Xy 0. 9547 0.8771 0. 6577
X, 0. 8584 0.7176 0. 9596 0. 6407
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Agricultural Ecological Efficiency Evaluation of Xiji County and

Analysis of Its Influence Factors Based on Super-SBM

YIN Ke-xin' , WANG Ling'? ,MI Wen-bao'* ,FAN Xin-gang'
(1. School of Resource and Environment, Ningxia University, Yinchuan 750021, China; 2. Yishan Middle
School, Fuping County, Shaanxi Province, Fuping 711700, China; 3. Key Laboratory of Northwestern Degraded
Ecosystem Restoration and Reconstruction, Ministry of Education, Ningxia University, Yinchuan 750021,

China;4. Western Development Research Center of Ningxia University, Yinchuan 750021, China)

Abstract:In order to promote sustainable agricultural development, help farmers escape poverty, and realize
building a moderately prosperous society in all respects. This study introduced non-expected outputs to con-
struct the evaluation index system of agricultural eco-efficiency in Xiji County,and adopts Super-SBM model to
conduct an empirical study on the temporal and spatial evolution characteristics of agricultural eco-efficiency in
Xiji County. The influencing factors of agricultural ecological efficiency in Xiji County were explored by using
geographical detector. The results showed that from the perspective of time,from 2008 to 2017, the overall ag-
ricultural eco-efficiency of Xiji County showed a trend of slow increase in fluctuation, the average agricultural
eco-efficiency was 0. 677 which did not reach the state of effective agricultural eco-efficiency. From the perspec-
tive of space,the areas at low efficiency level gradually decrease, while the areas at medium efficiency level and
relative efficiency level gradually increase. In the middle efficiency level of the region in space constantly to the
northeast Rocky Mountains transformation; The areas with high level efficiency and relatively effective level
transform to the Calabash river basin and the plain of Calabash river channel continuously; The agricultural ec-
ological efficiency in the loss hilly and gully regions in southwest China had been improved continuously over
time. Factor detector was used to detect the factors influencing on agricultural ecological efficiency in Xiji Coun-
ty,among which the industrial structure had the largest impact, followed by agricultural planting area, per cap-
ital net income of farmers,financial support for agriculture and the total power of agricultural machinery and so
on; The interaction detector was used to identify the interaction among all factors,and the interaction of all fac-
tors increases the explanatory power.

Keywords: agricultural ecological efficiency; data envelopment analysis;geo-detector; Xiji County
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