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Evaluation and barrier factors analysis of agricultural circular economy based
on IUOCKE: A case study of Jiangxi Province
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Abstract: Lots of researches have focused on development evaluation and obstacles analysis of agricultural circular economy from
perspectives of economic and social development, resource input reducing, resources reusing and environment protection based on
“3R” rules while neglecting the rural consumption. In this study we introduced rural resident consumption into the index system and
used the method of input-utilization-output-consumption-effect (IUOCE) process of agricultural production to clarify the develop-
mental level and obstacles of agricultural circular economy in Jiangxi Province in 2000-2015. Five categories (input, utilization,
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output, consumption and effect) including 20 evaluation indicators composed the evaluation system, and the weights of indicators
were determined with the entropy method. Based on the factor contribution degree, index deviation degree and obstruction degree,
the obstacle indicators of agricultural circular economy in Jiangxi Province were diagnosed. The results showed an upward trend in
the utilization indicators, output indicators, consumption indicators and effect indicators of agricultural circular economy in Jiangxi
Province from 2000 to 2015. The order of rising rate was output indicators > effect indicators > consumption indicators > utilization
indicators. However, input indicators had a downward trend. The growth of agricultural circular economy in Jiangxi Province had an
overall upward trend from 2000 to 2015, with an average annual growth rate of 3.43% which was a relatively low rate. The main
obstacle indicators that affected the development of agricultural circular economy in Jiangxi Province were fertilizer effective utiliza-
tion factor, fertilizer use intensity, arable land area per capita, forest cover rate and net income per farmer in 2000-2008, while they
were fertilizer use intensity, multiple cropping index, effective irrigation coefficient and sown area of crops in 2009-2015. The input
and utilization indicators were the main obstacle factors that affected the development of agricultural circular economy in Jiangxi
Province from 2000 to 2015. While the obstacle degrees of input indicators and utilization indicators gradually increased in trend,
those of output indicators, consumer indicators and effect indicators generally decreased in 2000-2015. In summary, the develop-
mental level of agricultural circular economy in Jiangxi Province was overall in an upward trend, and the obstacle indicators became
less but the obstacle degree became high.

Keywords: Agricultural circular economy; IUOCE process; Entropy method; Factor contribution degree; Index deviation de-
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Table 1 Evaluation indicators of agricultural circular economy development level in Jiangxi Province

Classification index Single indicator Indicator nature Weight
B o ) G ) Negative 0.024 0
Input indicators Agricultural machinery total power (kW)
(0.238 1) c
i 2 . Negative 0.0379
Agricultural labor force (million person)
G , Negative 0.035 8
Sown area of crops (hm”)
- G ) ) 5 Negative 0.1111
Fertilizer use intensity (kg-hm™)
) Cs ) Positive 0.029 1
Biogas digester number (a)
.B.z S N Ce ) o . Positive 0.063 7
Utilization indica- Fertilizer effective utilization factor (¥-t™')
tors c
(0.238 1) R Positive 0.100 3
Multiple cropping index (%)
Cs o Positive 0.0329
Waste resource utilization level
CQ, o Positive 0.0412
Comprehensive utilization of straw (%)
B - Cw _ obr 5 Positive 0.052'5
Output indicators Agricultural GDP per unit area (¥-hm™")
(0.187 8) c
oo » Positive 0.067 5
Net income per farmer (¥-person” )
) .C‘Z ) » Positive 0.023 4
Primary industry commodity rate (¥.t")
~Ci _ S Positive 0.044 5
Cultivated land yield (¥hm™)
B, Ca A y Positive 0.024 7
Consumption indi- Vegetables consumption per farmer (kg-person )
cators C
(0.130 4) 15 : Positive 0.058 8
Green travel expenses per farmer (¥-person” )
) Cio ) ., Negative 0.046 9
Housing area per farmer (m”-person™ )
B Cir Positive 0.061 9
Effect indicators Forest cover rate (%)
(0.205 6) c
18 Positi
L . . . ositive 0.054 2
Effective irrigation coefficient (%)
_C” ) . Positive 0.0199
Soil erosion control coefficient (%)
G0 Positive 0.069 5

Arable land area per cap. (hm?-person™)

EFEFRAR IR PR EOR, BT R WG PR DU LF, $id5bRA R « The positive indicators refer to that the higher index value means better cycle status, the
negative effect indicators is opposite.
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Fig. 4 Comprehensive development trend of agricultural circular economy of Jiangxi Province from 2000 to 2015
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2.2
2.2.1 (Co) (Cy) (Cx)
(10)-(12) 2000—2015 (C17) (Cn); 2 2009—
, 2015
; 5% , 2 , (Ca) (C9)
(Ce) (G3)
1 2000—2015
2000—2008, , (Co)
(Cy) (Ca) (Cx) (C17) (Ci)
(Co) (Cy) GDP 2008
(Cio) (Cn) (Ci3) ; (Cy) (Ce)
(Cis) (Ci7) (C3) 2009
(Cr); 2 2 , 2000—2008
(G3) (Cy) ()
(Cis) : 2009—2015

1 2000—2008

Fz2 20002015 FIAERIBEAREFARMNEERBEREZHF

Table 2 Order of main obstacle indicators to the development of agricultural circular economy in Jiangxi Province from 2000 to 2015

No. 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Obstacle indicator  Cg Cs Cs Cy Cy Cy Cy Cy Cy Cy Cy Cy Cy Cy Cy Cy
Obstacle degree (%) 10.91 10.82 10.86 12.51 14.02 14.90 18.88 21.49 16.76 18.78 20.62 22.78 23.50 28.52 31.23 34.45
2 Obstacle indicator  Cpy Cop  Cyo Cs Cy Cy Cs Cyo C; C, C; C; C; C; C; C;
Obstacle degree (%) 9.54 9.44 6.95 10.70 11.60 11.09 10.31 10.53 14.87 15.46 16.44 16.74 21.33 25.54 27.79 30.52
3 Obstacle indicator C;;  C;7 Ci7 Cy Cs Cs Cyo Cs Cg Cig Cg Cg Cgg Cyg Cg Cig
Obstacle degree (%) 9.16 9.15 9.18 9.93 11.19 10.94 10.77 10.31 6.97 7.45 8.15 8.25 9.96 10.80 11.77 12.50
4 Obstacle indicator  C;; €y C;y Ciz C Ciyp Cn Cip Gz Gy Ce Cs Cs Cs Cs Cs
Obstacle degree (%) 9.12 9.02 894 9.35 9.75 9.28 8.69 8.13 7.71 739 7.27 559 6.16 7.83 886 9.89
5 Obstacle indicator  Cy Cho C, Ch Cyo C7 Cy Ci7 Chi Cn Cii Cip Cy
Obstacle degree (%) 7.06 7.08 7.79 898 6.94 7.77 7.70 7.71 6.74 6.56 6.49 548 559
6 Obstacle indicator C;p Cy Cip Cip Cy Cio Cip Cio  Cs Cy Cn G
Obstacle degree (%) 6.94 6.69 6.95 6.73 6.60 6.63 6.21 553 721 536 540 5.10
7 Obstacle indicator  C, C, C, Cy Ci5 Gy Cy Cy C;  Cy
Obstacle degree (%) 6.37 596 6.51 6.11 5.83 588 542 5.59 5.08
8 Obstacle indicator  Cj Ci3 Coy Ci3 C Cis C,
Obstacle degree (%) 6.14 5.89 6.35 590 525 520 5.04
9 Obstacle indicator C;3;  C;s Ci3 Cis C,
Obstacle degree (%) 6.02 5.39 5.88 5.24 5.04
10 Obstacle indicator  Cg Cy Cis
Obstacle degree (%) 5.63 5.23 5.31
2.2.2 (13) ,
2000—2015 , 20% R
3 3 , 2000—2008
, 20% 3~4
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. 2009—2015 20% ;
2 (B)) (B3) (Bs) 2000—2006
(B,) 2000—2015 , 2007

&3 20002015 FIIAERUBEREFLARE D LIBIRRIEIRE
Table 3 Obstacle degrees of classification indexes to the development of agricultural circular economy in Jiangxi Province from
2000 to 2015

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Obstacle indicator Bs Bs B, B, B B B B B, B B B B B, B, B,
Obstacle degree (%)  23.01 24.64 22.95 25.26 26.74 27.94 31.14 33.50 2891 31.16 35.50 37.33 37.70 40.28 44.01 50.00
Obstacle indicator B3 B, B3 B3 B3 B3 B3 B, B, B, B, B, B, B, B, B,

Obstacle degree (%)  25.23 24.33 24.01 23.34 23.73 21.51 20.10 20.49 28.48 28.92 28.10 25.78 28.20 31.90 32.55 32.94

Obstacle indicator B, Bs B, B, B B, Bs Bs
Obstacle degree (%)  24.34 22.44 22.05 21.34 22.62 20.93 20.27 20.02
Obstacle indicator Bs Bs Bs
Obstacle degree (%) 21.42 20.64 20.02

> >

2000—2015
3
(1) 2000—2015 2016
20 1 000 ,
; 99.9%
> > > ,
: 2016

(2) 2000—2015
: 3.43%,

(3) 2000—2008
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