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Suitability Evaluation on the Information Service
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Abstract Method of fuzzy comprehensive evaluation is used to carry out suitability evaluation on the information service system of " Agricultural
Science and Technology 110" in Sichuan Province, China. Analytic hierarchy process ( AHP) and expert consultation method are used to determine
the evaluation index system and index weight. Suitability effect of the information service system of " Agricultural Science and Technology 110" is
taken as the target layer. The five indices at criterion layer are the organizational mode of agricultural information service, the support system of ag-
ricultural information resources, the agricultural information transfer system, the capital source of agricultural information service, and the support
system of agricultural information service. And the index layer includes the talent team of agent service, the interaction between the subject and ob-
ject, the accuracy of agricultural information, the convenience of agricultural information transfer, the adequacy of fund, the efficiency in the use of
fund, the status of information infrastructure and so on. Evaluation result shows that the information service system of " Agricultural Science and
Technology 110" in Sichuan Province is suitable for the rural economic development at present. The major factors restricting the information service
system are the lack of continuity, the weak infrastructure of agricultural information infrastructure, and the relatively low education level of agricultural
producers. Therefore, we should further explore and improve the operation mechanism of agricultural information service, expand the capital source
of agricultural information service, strengthen the construction of agricultural infrastructure, and ensure the continuous operation of information serv-
ice system.
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ince, China

Agricultural informationization is a necessary requirement
for the modernization of agriculture, an important way for the
transformation of traditional agriculture, and a necessary condi-
tion to enhance the competitiveness of agricultural products.
Improving the agricultural information service system gives a
firm protection to the agricultural informationization. Construc-
tion of agricultural information service system can promote the
sustainable, stable and coordinated development of agricultural
informationization, having great significance in improving the
farmers’ quality, enhancing the income of farmers, and promo-
ting the construction of new socialist countryside. At the same
time, how to construct a sustainable and efficient agricultural in-
formation service system is still a topic receiving the attention of
scholars at home and abroad''~'". In recent years, forms of
grass-root information service system are diversified. At pres-
ent, there are many evaluations on the agricultural information-
ization level and agricultural information resources. And few are
about the suitability analysis of agricultural information service
system!™ ") Information service system of " Agricultural Sci-
ence and Technology 110" in Sichuan Province, China is a
kind of typical new model of agricultural information service dur-
ing the implementation of agricultural informationization in Si-
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chuan Province. Fuzzy comprehensive evaluation method is
used to carry out quantitative evaluation and analysis on the
suitability of the information service system of " Agricultural Sci-
ence and Technology 110" in Sichuan Province, which pro-
vides a scientific basis for the further improvement of the agri-
cultural information service system.

1 Status of information service system of
" Agricultural Science and Technology 110"

in Sichuan Province, China

Sichuan provincial party committee and provincial govern-
ment have attached great importance to the work of agricultural
informationization. And establishing the rural information serv-
ice system becomes one of the three major systems (informa-
tion, market and scientific technology ) during the " Eleventh
Five —Year" period. Application of agricultural information tech-
nology is one of the important measures and means to increase
the income of farmers and to accelerate industrial restructuring.
Against this background, agricultural informationization con-
struction in Sichuan Province has made great progress. And
the information service system of " Agricultural Science and
Technology 110" in Sichuan Province is a typical new model of
agricultural information service during the implementation of ag-
ricultural informationization in Sichuan Province. This service
system adopts the service mode of " government + university
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+ research institution + company + farmer" according to the
situation of distributed agricultural information resources and dif-
ficult information application in villages and peasant house-
holds. Through resource consolidation and technology integra-
tion, a resource support system is established based on Agri-
cultural Resources Database, Agricultural Knowledge Base,
Agricultural Experts System, and Agricultural Experts Data-
base. Information transmission system uses the internet,
phone, SMS, TV and other modern information technologies as
the information transmission means; while the demonstration
organization system relies on the " Agricultural Science and
Technology 110" command centers and rural service points at
four layers of province, city, county and village. So far, this in-
formation service system has established 13 demonstration
points in Sichuan Province, offering service for the farmers,
agricultural technology personnel, government manager, and
owners in agricultural development in the whole Sichuan. The
service covers the field of agriculture, forestry, aquaculture,
fertilization, environment, animal husbandry, agricultural econ-
omy, storage and processing of agricultural products, and so
on.

2 Suitability evaluation on the information
service system of " Agricultural Science and

Technology 110" in Sichuan Province

Comprehensive Evaluation Method is to organically com-
bine the qualitative evaluation method and quantitative evalua-
tion method together, which has the advantages of both qualita-
tive method and quantitative method, so as to achieve a com-
prehensive and complete evaluation. Comprehensive evalua-
tion of agricultural information service system should accurately
grasp its contents, find out the main factors affecting the con-
struction correctly, construct scientific and reasonable evaluation
index system, and provide the scientific basis for the further con-
struction of agricultural information organizational system.
2.1 Evaluation method Analytic hierarchy process ( AHP)
and expert consultation method are used to determine the eval-
uation index system and index weight. Evaluation result is ob-
tained by the Fuzzy Comprehensive Evaluation. Fuzzy Com-
prehensive Evaluation is a method based on fuzzy mathemat-
ics, using the principle of the composition of fuzzy relations to
quantify the factors and to carry out comprehensive evalua-
tion["® %7,

The operating procedure of model is as follows:

(1) Set up factor set U={u,, u,, -, u,}.

(2) Set up evaluation set V=1{v,, v,, -+, v, |.

(3) Establish single factor fuzzy evaluation matrix R.

fyw hp - Ny
I, I. e

R=/" = T\ (1)
rm rr2 o rnm

where r; is the subordination of factor u; in U to grade v;in V,
that is, the subordination of the object being evaluated as grade
v; from factor u;.

(4) Determine the fuzzy evaluation vector weight W =
W, W,, ---, W,|, where Wis the subordination of factors in
U to the adaptation effect of grass-root agricultural information
service mode. It is determined by the starting point of fuzzy
evaluation. Factors emphasized during evaluation have the
same determination function of index weight in other compre-
hensive evaluation methods.

(5) Comprehensive evaluation. W and R are synthesized
to obtain Y.

ry e = Iy
I, I. LR
Y =WxR=(W,, W,, -, W) * = 7
rm rnQ rnm
=(y1 s Yoo s y,n) (2)

Equation (2) means that the fuzzy relation W between
evaluation factor and the adaptation effect of grass-root agricul-
tural information service mode has formed a new fuzzy relation
y between the evaluation grade and the adaptation effect of
grass —root agricultural information service mode through fuzzy
transformation matrix R. Assuming that y, (k=1,2,---, m) is
the maximum among all the factors in matrix Y, the grade of
this service mode is v,.

2.2 Evaluation process and result

2.2.1 Establishment of evaluation index system. Comprehen-
sive evaluation on the agricultural information service system
should firstly establish a scientific, objective and impartial eval-
uation index system. Thus, based on the working practice of
Sichuan agricultural information service system and the re-
search result of index system in related fields, overall frame-
work of comprehensive evaluation index system of " Agricultural
Science and Technology 110" information service system in Si-
chuan Province is established by consulting the relevant experts
in agricultural information services™ **"/. Table 1 reports that
the five first-grade indices are the organizational mode of agri-
cultural information service, the support system of agricultural
information resources, the agricultural information transfer sys-
tem, the capital source of agricultural information service, and
the support system of agricultural information service. And
then, the corresponding second grade indices are selected.
2.2.2 Determination of evaluation index weight. In the evalu-
ation index system, relative importance degrees of the indices
at lower layers to a certain index at upper layer are different. In
other words, influence degree of a certain index is greater than
other indices. Therefore, weight coefficient of evaluation index
should be determined. In order to ensure the objectivity, impar-
tiality and scientific nature of weight coefficient, Delphi expert
consultation method and analytic hierarchy process are used to
establish judgment matrix and to determine the weight coeffi-
cient according to the order of importance. Index weights are
as follows;

A =(B, B, B;, B,, B;)

=(0.207,0.328,0.196,0.140,0.129) ;

B =(GC, G, G)

=(0.268,0.497,0.235) ;
B, =(G,, G, G, G, G)
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=(0.080,0.318,0.318,0.173,0.111) ;
B, =(CQ’ C10, C11, C12a C13) =

(0.174,0.377,0.245,0.121,0.083) ;
B, =(C14, C157 C1s)

=(0.415,0.401,0.184);
B; =(Cw7’ C1e’ C19, Czo)
=(0.413,0.269,0.178,0.14).

Table 1 Evaluation index system of " Agricultural Science and Technology 110" in Sichuan Province, China

Target layer

Criterion layer

Index layer

Suitability effect on the information service system
of " Agricultural Science and Technology 110"

in Sichuan Province(A)

Organizational mode of agri-
cultural information service( B, )

Support system of agricultural
information resources( B, )

Agricultural information transfer
system(B,)

Capital source of agricultural
information service( B, )

Support system of agricultural
information service( By)

Talent team of agent service(C, )

Interaction between the subject and object( C,)
Object’s ability to receive information( C;)
Comprehensiveness of agricultural information( C, )
Accuracy of agricultural information( C)
Practicability of agricultural information( C)
Pertinence of agricultural information( C, )
Expansibility of agricultural information renewal( C;)
Promptness of agricultural information transfer( C, )
Economy of agricultural information transfer( C,,)
Convenience of agricultural information transfer( C,, )
Capacity of agricultural information( C,, )

Feedback of agricultural information( C,;)

Adequacy of fund (C,,)

Continuity of fund ( C,5)

Efficiency in the use of fund( C,s)

Status of information infrastructure( C,, )
Organizational guarantee of information service( C,q)

Policy and system security of information service( C,q)
Legal assurance of information service( C,,)

Among all the indices affecting the suitability effect of agri-

cultural information service mode, weight of the support system
of agricultural information resources is the maximum (0.328) ,
according to the result of weight, followed by the organizational
mode of agricultural information service (0.207), the agricul-
tural information transfer system (0.196) , the capital source of
agricultural information service (0.140), and the support sys-
tem of agricultural information service (0.129). At the index
layer, weights of both the accuracy and practicability of infor-
mation resources have reach 0. 104, followed by the interaction
between the subject and object (0.103). Besides, the econo-
my of agricultural information transfer, the adequacy of fund,
and the continuity of fund all have relatively high weights.
Therefore, when establishing or selecting the service mode,
practical and accurate content of service should be firstly en-
sured. Then, we should actively find out the needs of the ob-
ject, answer the questions proposed by the object, improve the
interaction between the subject and object, ensure the ade-
quate and sustained fund of agricultural information service sys-
tem, and establish an agricultural information transfer system
with high efficiency and low cost.
2.2.3 Establishment of fuzzy evaluation matrix. The evalua-
tion index set already known is U= {u,, u,, -+, u,|; the eval-
uation grade set is V = {very good v,, good v,, general v,,
poor v, , very poor v, | . Questionnaire for the suitability effect of
information service is designed according to the index system
established. Investigation object is the peasant masses who re-
ceive the agricultural information service, the people who offer
agricultural information service, and the experts. A total of 250
questionnaires are sent out and 223 valid questionnaires are re-
trieved. Degree of membership R is obtained through the statis-
tics of questionnaires. Hence, we have

0.34 0.36 0.23 0.07 0.00
0.15 0.31 0.38 0.15 0.01

0.51 0.28 0.15 0.06 0.00
0.74 0.16 0.09 0.01 0.00
R, =40.34 0.56 0.06 0.04 0.00
0.50 0.36 0.13 0.01 0.00
0.35 0.46 0.16 0.02 0.01

0.44 0.32 0.17 0.05 0.02
0.68 0.16 0.09 0.05 0.02
Ry, =<0.77 0.16 0.05 0.02 0.00 f;
0.40 0.45 0.11 0.04 0.00
0.38 0.36 0.15 0.08 0.03

{0.48 0.26 0.25 0.01 0.00}

0.18 0.22 0.29 0.25 0.06
R4={o.15 0.21 0.24 0.26 0.14};

0.41 0.32 0.21 0.06 0.00

0.12 0.18 0.25 0.30 0.15
g _|0.56 0.52 0.16 0.05 0.02
=

0.65 0.28 0.06 0.01 0.00(

0.49 0.35 0.15 0.01 0.00

2.2.4 Single factor fuzzy evaluation. Comprehensive evalua-
tion result of B,=(i=1, 2, 3, 4) is obtained by compositional
operation and square method of general matrix .

Y, =B, xR,

=(0.3329,0.3215, 0.270 6, 0.072 7, 0.002 4) ;
Y, =B, xR,

=(0.509 6, 0.364 7, 0.100 0, 0.024 7, 0.001 1) ;
Y, =B, xR,

=(0.6015,0.2395, 0.101 5, 0.043 9, 0.013 5) ;
Y, =B, xR,

=(0.2103,0.234 4, 0.2552, 0.219 1, 0.081 0) ;
Y, =B, xR,

=(0.3845,0.2297,0.178 0, 0.140 5, 0.067 3).
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Hence, the comprehensive evaluation matrix of subsets in B is:

4 0.3329 0.3215 0.2706 0.0727 0.002 4
Y, 0.5096 0.3647 0.1000 0.0247 0.0011
R={Y,}=:0.6015 0.2395 0.1015 0.0439 0.0135
Y, 0.2103 0.2344 0.2552 0.2191 0.081 0
0.3845 0.2207 0.1780 0.1405 0.067 3

2.2.5 Result of fuzzy comprehensive evaluation. According to
the matrix obtained, result of fuzzy comprehensive evaluation is
obtained by using equation (2) .

Y=AxR=(0.4330, 0.2956, 0.167 4, 0.080 5,

0.0235).

2.3 Analysis of the evaluation result According to the re-
sult of single factor evaluation, " very good" and " good" have
relatively high probability in the evaluation results matrix of or-
ganizational service mode, which are 0.332 9 and 0.321 5, re-
spectively. Probability of " general" is also relatively high,
which is 0.270 6. This indicates that the service mode of infor-
mation service system of " Agricultural Science and Technology
110" in Sichuan Province basically adapts to the local develop-
ment, but still needs further improvement. According to the
evaluation result of the agricultural information transfer system
and the support system of agricultural information resources,
" very good" and " good" have relatively high probability in the
evaluation matrix, indicating that the support system of agricul-
tural information resources has a great amount of agricultural
information, abundant content, and high quality. It is narrowly
targeted and can meet the needs of the majority of farmers.
The economical and practical agricultural information transfer
system has effectively solved the problems in information trans-
fer. In the evaluation result matrix of capital source, probabilities
of "very good", " good", " general" and " poor" are 0.210 3,
0.234 4, 0.255 2 and 0.219 1, respectively. In other words,
comprehensive evaluation result belongs to the grade of " gen-
eral" , indicating that capital is a main factor restricting the de-
velopment of information service system of " Agricultural Sci-
ence and Technology 110" . In the evaluation result of support
system, "very good" has the maximum probability (0.384 5) ,
followed by " good" and " general" , which are 0.229 7 and
0.178 0, respectively. This indicates that support system of in-
formation service system of " Agricultural Science and Technol-
ogy 110" is basically reliable in Sichuan Province, but still
needs further improvement, especially in the construction of ag-
ricultural infrastructure.

According to the fuzzy comprehensive evaluation results of
information service system suitability of " Agricultural Science
and Technology 110" in Sichuan Province, probabilities of
"very good" and " good" are 0.433 0 and 0.295 6, respective-
ly, followed by " general" , which is 0.167 4. This indicates that
the information service system is suitable, is accepted by the
majority of local farmers, and can basically meet the needs of
farmers. According to he comprehensive evaluation result,
probabilities of " very good" and " good" are both below 0.5
and the sum of the two is less than 0.75, indicating that the in-
formation service system of " Agricultural Science and Technol-
ogy 110" still needs further improvement in Sichuan Province.
At present, capital source of information service system is in-

sufficient. The major factors restricting the information service
system are the lack of continuity, the weak infrastructure of ag-
ricultural information infrastructure, and the relatively low edu-
cation level of agricultural producers.

3 Conclusion and suggestion

Combining with the practical development of information
service system of " Agricultural Science and Technology 110" in
Sichuan Province, a evaluation index system of agricultural in-
formation service system consisting of 20 indices is established
based on the investigation and the guiding ideology of operabili-
ty, scientific nature, and the availability of data. Method of
fuzzy comprehensive evaluation is used to carry out suitability
evaluation on the information service system of " Agricultural
Science and Technology 110" in Sichuan Province, China. Re-
sult shows that the information service system is suitable at
present, is accepted by the majority of local farmers, and can
basically meet the needs of farmers. The major factors restric-
ting the information service system are the lack of continuity,
the weak infrastructure of agricultural information infrastructure,
and the relatively low education level of agricultural producers.
Therefore, on the one hand, with the development of informa-
tion service, we should further explore and improve the opera-
tion mechanism of agricultural information service, construct a
multiple " win-win" mode of operation, expand the capital
source of agricultural information service, and offer adequate
and sustained funds for the agricultural information service. On
the other hand, we should strengthen the construction of agri-
cultural infrastructure and the agricultural information re-
sources, offer training for agricultural producers during agricul-
tural informationization, and improve their education level and
scientific consciousness.
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duction of production and marketing, as well as socialized serv-
ices and enterprises-type of management'®’.

2.4 Analysis on threat

2.4.1 The factor of thought pattern. In the Pearl River Delta,
the secondary and tertiary industries develop relatively better,
for example, in 2008, the output of the secondary industry and
tertiary industry has achieved 1 496.46 billion yuan and 1 406.952
billion yuan respectively, but the primary industry only has
71.145 billion yuan. With the increase of job opportunities, the
varied way of getting income and the increasing costs of labor
forces, the idea of despising agriculture and abandoning agri-
culture is prevalent. In economics, opportunity cost refers to
the benefits and profits of doing the other things but using the
same resources, or the costs one should pay for choosing
something or abandoning something. The rural labor forces
have many choices for using land. Comparing with the second-
ary and tertiary industry, the opportunity costs of undertaking
agricultural production for rural labors are relatively higher, so
many farmers choose to abandon agricultural production.
2.4.2 The income gap between urban and rural residents.
The further development of urbanization in the Pearl River Delta
area causes many problems. For one thing, the development
space of agriculture is reduced; for another thing, rural labors,
materials and capitals flow to cities, which lead to the further
widening of income gap. It can be from Table 3 that though the
income of urban and rural residents keeps stable from 2006 to
2008, the income gap has been enlarged gradually.

3 Countermeasures and suggestions for
developing urban agriculture in the Pearl

River Delta

3.1 Making use of the market direction to urban agricul-
ture The market can guide the restructuring of agricultural
structure and the production of agricultural products with high
quality, so it can be the platform for the trade of agricultural
production in the international market, and then promote the
healthy development of urban agriculture. Therefore, the con-
struction of the market for agricultural products should be given
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2007(3) :13-15. (in Chinese).

[13] YANG XR, JIA SG, ZHAO YJ. Current status and evaluation on
the construction of China agricultural information website [ J ].
Computer and Agriculture, 2003(9) :18 —19. (in Chinese).
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priority to, and the market-oriented direction for the develop-
ment of rural agriculture will be stimulated by it.

3.2 Increasing investment in the agricultural infrastruc-
ture construction Although the Pearl River Delta is economi-
cally advanced area, its power in investing urban agriculture is
limited, hence, the favorable policies issued by the government
for constructing new village should be well made use of. The in-
vestment from Guangdong Province and the central govern-
ment should be positively striven for, so as to perfect the agri-
cultural infrastructure construction and improve the agricultural
development level.

3.3 Realizing high-tech industrialization of urban agricul-
ture Urban agriculture is high-tech agriculture, so it should
cooperate with colleges and universities and scientific research
institutions in the Pearl River Delta area and mutually develop
the resources of urban agriculture. The personnel involved in
urban agriculture should research and introduce the new spe-
cies, equipments and technologies about urban agriculture to
promote the transference, exemplification and promotion of the
technological results, so as to elevate the high-tech industriali-
zation of urban agriculture.
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