|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Asian Agricultural Research 2011, 3(4) . 15-17

Research on agricultural macro economy

Comprehensive Evaluation on the Agricultural
Sustainable Development with the Smallest

Generalized Deviation

LAN Tian-yi®
Basis Department, Xijing University, Xi'an 710123, China

Abstract

Evaluation index system of agricultural sustainable development is constructed with the four components of social index, agricultural eco-

nomic index, resources index, and environment index. According to the comprehensive evaluation model of agricultural sustainable development
with the participation of single person, comprehensive evaluation model of agricultural sustainable development with the smallest generalized devia-
tion and the participation of many people is established. Based on the case studies, agricultural sustainable development status of a certain region
is evaluated. Result shows that the evaluation scores of the social index and agricultural economic index are high in this region, but the score of re-
sources index is general and the evaluation result of environment index is not very good. The comprehensive evaluation value of overall sustainable

development is 0.665 5; and the evaluation result is " good" .
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Sustainable development seeks for the sustained and coor-
dinated development of society, economy and ecology. Among
them, sustainable development of ecology is the foundation;
sustainable development of economy is the condition; and sus-
tainable development of society is the objective. In the middle
1980s, with the combination of agricultural development and the
theory and concept of sustainable development, the concept of
agricultural sustainable development has gradually formed.
With the development of sustainability, its concept constantly
evolves. In the Agriculture and the Environment Conference
held in Holland in the year 1991, it was pointed out that the
three objects of agricultural sustainable development are as fol-
lows . firstly, actively increase grain output, and stabilize grain
supply. Secondly, greatly promote the comprehensive develop-
ment of agriculture, expand the rural employment, and in-
crease farmers’ income. Thirdly, rationally utilize the natural re-
sources, protect ecological environment, and create conditions
for the human survival and development''’. The way to evalu-
ate the sustainable development of agriculture in a region or a
country should firstly establish an evaluation index system, then
select corresponding evaluation method. This research analy-
zes the evaluation index system of agricultural sustainable de-
velopment. According to the subjectivity and preference in inde-
pendent evaluation, evaluation information acquisition model
with the smallest generalized deviation and the participation of
many people is put forward. Finally, the status of agricultural
sustainable development in a given region is analyzed, and the
evaluation result is " good" .
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1 Evaluation index system of agricultural

sustainable development

People obtain the resources and energy for development
through the activity of agricultural production, and then release
wastes to the environment through production and consump-
tion. At the same time, the quality of resources and environ-
ment affects the acquisition and emission of people. In order to
obtain more resources and energy from the environment, peo-
ple use a series of countermeasures. These activities constitute
the four systems of society, economy, resource and environ-
ment in agricultural sustainable development™ . Therefore,
considering the agricultural sustainable development, we should
investigate on the coordination degree of the four systems dur-
ing this period, and evaluate the coordination development de-
gree by a series of indices system. According to the meaning of
agricultural sustainable development, the evaluation index sys-
tem of agricultural sustainable development capacity should
consist of four parts''®'. Firstly, social index mainly evaluates
the sustainable development of rural society from the aspects of
population scale, change trend, farmers’ quality and living qual-
ity in rural areas. Secondly, agricultural economic index evalu-
ates the sustainable development capacity of agricultural econ-
omy mainly from the aspects of rural industrial structure status,
agricultural management effect, agricultural management
mode, agricultural modernization degree and so on. Thirdly,
resources index evaluates the sustainable development of agri-
culture mainly from the quality and quantity of natural resources
in agricultural production. Fourthly, environmental index is not
only an important sign of evaluating the sustainable develop-
ment, but also is an important index reflecting the coordination
degree of society, economy, resource and environment.
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2 Comprehensive evaluation method for
the agricultural sustainable development

with the smallest generalized deviation
2.1 Comprehensive evaluation model of agricultural sus-
tainable development with the participation of single per-
son The comprehensive evaluation model usually used is
based on the participation of single person. Comprehensive
evaluation model of agricultural sustainable development with
independent decision —maker is the simple weighted'®’ .

Developmert=AxW, + Bx W, + Cx W, + Dx W,

where Developmert is the comprehensive evaluation value
of agricultural sustainable development, A, B, C, D are the so-
cial index, agricultural economic index, resources index, and
environment index, respectively, and W, (i=1, ---, 4) is the
weighted value of A, B, C, D. Fig.1 illustrates the major eval-
uation process.

| Determining the evaluation index system |

|

| Determining the index weight |

|

| Obtaining the evaluation information |

|

| Gathering the evaluation information |

|

|Analyzing and feeding back the evaluation result |

Fig. 1 Evaluation process of agricultural sustainable
development

This evaluation model is widely applied, but has only the
participation of independent decision-maker with strong subjec-
tivity and personal preference. Thus, the evaluation result is
not usually rational. However, the comprehensive evaluation of
agricultural sustainable development with participation of many
people can integrate the evaluations of experts in various disci-
plines, and utilize the advantages of all the experts to carry out
scientific and rational evaluation. Thus, the evaluation results
are more credible. And the comprehensive evaluation model of
agricultural sustainable development with the participation of
many people is the major research focus of agricultural sustain-
able development.
2.2 Comprehensive evaluation model of agricultural sus-
tainable development with the smallest generalized devia-
tion and the participation of many people During the com-
prehensive evaluation of agricultural sustainable development
Table 1

with the participation of many people, the final evaluation value
of the group should have small differences with the evaluation
result of independent expert. In other words, the deviation be-
tween the evaluation value of the ith expert and the final evalua-
tion vector is the smallest. Assuming that the final comprehen-
sive evaluation vector of group experts is B=(b,, b,, b,, b,)
and the evaluation value of the jth index by the ith expert is a;,
the following model for expert comprehensive evaluation infor-
mation is established .

m 4

minJ=I=Z1[h,./;(a,.,—bj)°‘]
where expert weight is h=(h,, ---, h,),and index weight is
w=(w,,---, w,). Parameter o can be selected within 1 — «
according to the personal preferences. According to the differ-
ent parameters o, the comprehensive evaluation information
with the smallest generalized deviation determines that the
model can be changed as follows

When o =1, the model can be simplified as

minJ= %[5 1a,~b1]
i= j=
When o =2, the model can be simplified as

m 4
minJ=3.[h 3 (a,-b)°]
The model is the evaluation information determination mod-
el with the smallest square sum of the relative error.
When a =« , the model can be simplified as

minJ = é [h /mq_)&la,, -bl]

where ,max, l'a; — b, | refers that the maximum value of
la; - b;| is selected when j=1, 2, 3, 4.

When 1 <a < , the model can be simplified as

m 4
minJ:i;[hij;(a,.,—b,)“]

This model is used to solve the problems. Thus, the evaluation

values under different evaluation indices by group experts are

obtained, that is, comprehensive evaluation vector is B= (b, ,

b,, by, b,). Then, the comprehensive evaluation model of is

used to obtain the final group comprehensive evaluation value:;
Development=b, xw, + b, X W, + by x W, + b, x W,

3 Evaluation and trend analysis of agricul-

tural sustainable development

A total of five experts are invited to evaluate the status of
rational agricultural sustainable development. Fuzzy judgment
set of " extremely good" , " very good", " relatively good" ,
" general" , "relatively poor" , " poor", " very poor" and " ex-
tremely poor" is selected. Table 1 reports the comparison be-
tween triangular fuzzy number and fuzzy language.

Comparison between fuzzy language and triangular fuzzy number

Triangular Fuzzy Triangular Fuzzy Triangular
Fuzzy language
fuzzy number language fuzzy number language fuzzy number
Extremely good (0.8,0.9,1) Relatively poor (0.3,0.4,0.5) Relatively good (0.5,0.6,0.7)
Very good (0.7,0.8,0.9) Poor (0.2,0.3,0.4) General (0.4,0.5,0.6)
Good (0.6,0.7,0.8) Very poor (0.1,0.2,0.3) Extremely poor (0,0.1,0.2)

It is assumed that the weight of the 5 experts is h= (0.1,
0.25, 0.30, 0.15, 0.2). The experts are invited to compare

the importance of four evaluation indices. Then, the comple-
mentary judgment matrix R is obtained..
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0.5 0.4 0.6 0.7
A= 0.6 0.5 0.7 0.8
0.4 0.3 0.5 0.6
0.3 0.2 0.4 0.5

Table 2 reports the evaluation information of the 5 experts.

Table 2 The evaluation information of experts

Social Agricultural Resources Environment
Expert . L . .
index economic index index index
1 0.9 0.8 0.5 0.6
2 0.7 0.9 0.8 0.4
3 0.5 0.7 0.5 0.5
4 0.9 0.7 0.6 0.7
5 0.6 0.8 0.7 0.5

Firstly of all, based on the complementary judgment ma-
trix, the weight vector of the four evaluation indices is w =
(0.27,0.31, 0.23, 0.19).

The model with the smallest generalized deviation is used
to calculate the comprehensive evaluation information of group
experts. Parameter a =2 is selected.

5 4

minJ:/_;[h,j;(a,, -b)?]
After introducing the weight vector of expert and the evaluation
information into this model, the comprehensive information vec-
tor of group expert is

B=(0.6700, 0.780 0, 0.630 0, 0515 0)
After concentrating the comprehensive information of group ex-
perts, the comprehensive evaluation value of regional agricul-
tural sustainable development is obtained.

Development =0.670 0 x0.27 +0.780 0 x0.31 +0.630 0 x
0.23 +0.515 0 x0.19 =0.665 5

The comprehensive evaluation value is introduced into the
fuzzy judgment set of " extremely good" , " very good" , " rela-
tively good" , " general" , " relatively poor", " poor", " very
poor" and " extremely poor" to calculate the membership de-
gree. Thus, the evaluation value belongs to " relatively good"
with its membership degree being 0. 334 5. The membership
degree of " good" is 0.655; and the membership degrees of
other fuzzy judgment sets are all 0. According to the principle of
maximum membership degree, it can be concluded that the
comprehensive evaluation result of regional agricultural sustain-
able development is " good" .

According to the expert evaluation on regional agricultural
sustainable development, both the social index and agricultural
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economic index have relatively high evaluation, but the evalua-
tion result of environment index is not idea. Thus, the overall
sustainable development result is only " good" , but can not
reach the " very good" or " extremely good". During the late
period of development, agricultural development of this region
should improve the environment index, pay attention to the
health status of rural drinking water, pesticide application de-
gree and so on, and make the agricultural sustainable develop-
ment in this region reach a higher level.

4 Conclusion

The " Three Agricultural Problems" has always been an is-
sue of concern to China. The state has made great efforts to
improve the " Three Agricultural Problems" , and has paid great
attention to the sustainable development of agriculture. Develo-
ping the agricultural economy with low consumption, low pollu-
tion, high utilization rate, and high circulation rate is the main
direction to solve the agricultural problems in China. During the
development of agricultural sustainable development, we
should strengthen management based on the actual conditions
of China, pay attention to the evaluation and feedback of sci-
ences, and promote the coordinated and sustainable develop-
ment of regional agriculture.
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