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Abstract

In order to solve the issues concerning the cross-unit sharing of information resources in rural areas, we analyze the incentive prob-

lem of the sharing of information resources in rural areas using the incentive theory method; establish corresponding incentive mechanism model

(Tt is divided into positive incentive model and negative incentive model, and only when the two models guarantee each other and are used at

the same time can they be effective). Based on this, we put forward the institutional design for sharing of information resources in rural areas

as follows; firstly, establishing an administrative agency of rural information resources sharing, above the authority of all units, responsible for

related work on sharing of information resources in rural areas; secondly, establishing and improving the positive and negative incentive mecha-

nisms, to ensure the realization of sharing of information resources in rural areas.
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The sharing of information resources in rural areas is an impor-
tant way to achieve rural informatization and coordinated urban-rural
development. The collection and provision subject of rural information
resources includes government departments, non-governmental public
service organizations, and private organizations. Government depart-
ments mainly provide weather information, soil information, pest con-
trol , migrant workers’ employment information, farmers’ livelihood se-
curity information, national rural policy information, and the basic
information closely related to issues concerning agriculture, country-
side and farmers; non-governmental public service organizations
mainly include science and technology institutes, all junior and regu-
lar colleges, agricultural technology promotion stations, etc. , which
provide agricultural technology information and agricultural develop-
ment information for rural areas; private organizations include agricul-
tural enterprises, supermarkets, farmers’ markets, etc. , which can
provide considerable information on procurement and sale of agricul-
tural products. All production units of rural information resources
view information as a symbol of the power, and they have too much
control over the right to the information, making the people who really
need the rural information resources fail to obtain valid information,
resulting in inefficient utilization of rural information resources'"’.
The sharing of information resources in rural areas can precisely re-
solve this prominent contradiction of information access, so that the
rural information resources can be effectively processed and utilized ,
to better serve the rural areas, agriculture and farmers’ living.

China’s scholars have already carried out some researches on ru-
ral informatization and sharing of information resources in rural areas.
Gao Yongmin conducts field survey on rural information construction
in Qingyang City, and studies the role of informatization in rural

economy and society, believing that the rapid development of rural in-
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formatization has broken the previous remoteness and closeness of ru-
ral areas, promoted farmers’ ability to obtain information, enriched
rich spiritual and cultural life in rural areas, improved the quality of
the majority of farmers, greatly propelled the process of increase in
farmers’ income and agricultural industrialization, promoted the de-
velopment of rural tertiary industry and the dissemination of informa-
tion of weather forecasting and natural disaster prediction, and also
played a very active role in ensuring the safety of agricultural produc-
tion and rural disaster prevention and mitigation”. The premise of
realizing informatization in rural areas is to achieve sharing of infor-
mation resources among all relevant rural units, improve the efficien-
cy of society and achieve rural informatization by sharing. Wang Li-
jun, et al. , believe that advancing informatization is an important
way to accelerate the building of a harmonious society, but one of the
biggest barriers we may encounter in the process of advancing infor-
matization in rural areas is information sharing”’. Liu Dan mentions
that with increasingly deepening process of informatization in urban
areas, the demand for the sharing of information resources is increas-
ingly huge™’. Ma Feicheng establishes the information sharing mod-
el, analyzes the reason for the changes in the welfare and efficiency
losses in the process of information sharing, and based on this, puts
forth the efficiency improvement programs and reasonable measures
for sharing of information resources’.

Based on previous studies, we establish the theoretical incentive
model of cross-unit sharing of information resources in rural areas
using incentive theory method, and conduct a systematic analysis of
the incentive strategy for sharing of information resources in rural are-
as, in order to effectively induce the units in society to participate in
the work of sharing of information resources in rural areas, thereby pro-

moting the continuous development of informatization in rural areas.

1 Rural information sharing environment and as-
sumptions
1.1 Environment

1.1.1 Social environment. The integration of urban and rural ar-
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eas is incessantly deepened, the rural economy rises rapidly, and
the modernization degree of rural production mode and lifestyle is
continuously improved, therefore, the rural residents pose higher
requirements on the informatization.

1.1.2

information is gradually established and improved, the level of in-

Information environment. The legal system of electronic

formation-based technology is increasingly high, and the informati-
zation in urban areas begins to take shape, but the level of infor-
matization in rural areas is relatively low.

1.1.3

to agriculture. There is a parallel relationship between the units

Internal environment of units providing information related

which provide agriculture-related information, difficult to form the
matrix-style organizational structure with government as leading u-
nits.

1.2 Assumptions

Assumption 1 All the units participating in the sharing of in-
formation resources in rural areas are independent in terms of func-
tion; all the units close the information each other, and they are
mutually independent in the process of operation.

Assumption 2 Each unit is a rational person in pursuit of
maximizing its own interests.

Assumption 3 All unit systems can generate synergistic
effect, that is, the information exchange and business collabora-
tion between various units can produce the effect that does not ex-
ist when all units go it alone.

Assumption 4 All the units are strictly under the orders of au-
thoritative leadership units of rural informatization, namely there is

no cross-level relationship.

2 Modeling and analysis of the incentive mechanism
for sharing of information resourcess in rural areas
2.1 Model establishment

2.1.1 Positive incentive mechanism model. We assume that so-
ciety S is composed of [ units which provide rural information re-
sources. In a split state among i units {i e I} , the monopoly power
is p;, and the efficiency of operation alone is r,. At this point, the
overall efficiency of sharing of rural information resources in socie-
ty is equal to the sum of the operational efficiency of all units and
their monopoly power Y, (r; +p;).

Assuming that [ units providing rural information resources
are integrated through the information resources sharing system in
rural areas, the original monopoly information owned by all units is
integrated into the resources of the entire information resources
sharing system in rural areas. The lost unit i’s monopoly power due
to sharing is p,, but the operational efficiency increased is §,,
therefore , society S should offer compensation bi for unit i. At this
point, the overall social efficiency = [ (the original operational ef-
ficiency of various units r; + the newly added operational efficiency
8,) — compensation offered by society b, ], namely ¥ (r, +8,-b,) ;
the rights and interests of unit ¢ = the operational efficiency of this
unit ri and the newly added operational efficiency &, + compensa-
tion offered by society b,, namely Y, (r, +8, +b,).

Thus if we want to achieve cross-unit sharing of rural informa-
tion resources, we must meet Model I;

Max S =Y, (r, +68,-b;)

s.t. 2 (8,-b;) =0 (Social participation constraint )

(Social objective function)

8, +b,—p, =0, iel (Unit participation constraint)

In Model 7, X.r, is the efficiency of society S before cross-u-
nit information sharing; Y. §, is the newly added efficiency after
cross-unit information sharing; Y b, is the compensation paid by
the society for the unit in order to achieve cross-unit sharing of in-
formation resources in rural areas; Y, (r, +8,-b,)is the total effi-
ciency of sharing of information resources in rural areas achieved
by the society S, when in cross-unit sharing of information re-
sources in rural areas; Y, (5,-b;) is the net value added in effi-
ciency brought by the cross-unit sharing of information resources in
rural areas to the society; (; + b, — p,) is the net value added in
efficiency brought by the cross-unit sharing of information re-
sources in rural areas to the unit i.

Meaning of Model I: Cross-unit sharing of information re-
sources in rural areas should meet the participation constraints of
society and various units, and maximize the overall efficiency of
the society S.

The participation constraint of society [ Y. (8,-b,) =0]: The
net value added in efficiency brought by the cross-unit sharing of
information resources in rural areas to the society S can not be neg-
ative; only in this way can the society S have the enthusiasm to
promote the cross-unit sharing of information resources in rural ar-
eas.

The participation constraint of unit (§; +b, —p, = 0): The

net value added in efficiency brought by the cross-unit sharing of
information resources in rural areas to the unit can not be nega-
tive; only in this way can the unit i have the enthusiasm to accept
the program of information sharing.
2.1.2 Negative incentive mechanism model. Assuming that unit
k does not accept conditions of Model I, making the society S’s
cross-unit sharing of information resources in rural areas fail, the
expected sharing effect 3.8, will disappear. At this point, the soci-
ety S can design the corresponding negative incentive mechanism,
to make unit &, which does not accept the sharing of information
resources, pay the sharing effect Y8, in the situation of participa-
tion in the sharing of information resources, in order to make the
main results of Model T still valid.

Based on this, the model is transformed into Model 11;

Max S =Y. (r, +8,-b;)

s.t. (8, -b)=0

8, +b; —p;=0 (Participation constraint of unit non-k)

pptb, -26=0,1,j, kel; j#k
straint of unit k)

The difference between Model 11 and Model I is that Model 11

lists the participation constraint of unit k, separate from that of

(Social objective function)

(Social participation constraint )

(Participation con-

other units.
According to Model II, for retaining the information monopoly

power p, , the unit k£, which does not participate in the sharing of
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information resources in rural areas, must pay the full loss of ex-
pected sharing effect X8, to the society S, due to sharing failure,
in order to ensure that the social objective function, social partici-
pation constraint, and participation constraint of unit non-k, are
entirely consistent with Model I.

The constraint condition of unit £ rejecting sharing of informa-
tion resources in rural areas (p, +b, — X8, = 0) shows that the
net income of unit k (b, — ¥.8,) may be negative, but the summa-
tion of net income and monopoly power (p, +b, = X.6;) can not be
negative, otherwise the unit £ will not reject the cross-unit infor-
mation sharing to retain its monopoly power. Thus it can be in-
ferred that only when the monopoly power of unit p, is very large,
can the unit have ability to bear the negative incentive punishment
2.8, arising from rejecting Model 1.

2.2 Analysis of correlation between Model I and Model II
The relationship between the above Model I and Model 1II is a mu-
tually-guaranteed relationship.

First, if there is no deterrence of Model II, then non - coop-
eration of any unit will make sharing of information resources in
rural areas fail; the cross-unit sharing effect Y., can not be a-
chieved; the two participation constraint conditions of Model I can
not be met at the same time, and the social or cooperative unit will
suffer an absolute loss. At this point, there will be no unit (inclu-
ding the society S) willing to choose Model 1. However, there is
no deterrence of Model II, then on the one hand, each sharing
participating unit will be forced to choose Model I, or else the unit
will bear the huge cost of punishment, and ordinary units can not
afford this cost; on the other hand, even if a handful of units re-
fuse to participate in sharing, for a large number of cooperative
units and society S itself, the participation constraint conditions of
Model T can still be met, and the partners will not be hurt, be-
cause there is corresponding compensation from those non-coopera-
tive units.

Second, if there is no encouragement of Model I, the deter-
rence of Model II will be incredible. On by the establishment of
Model 1 to induce the vast majority of units to rationally choose
Model I in accordance with the goal of maximizing their own inter-
ests, so as to minimize the number of non-operative units, can the
society be free to punish non-cooperators. However, if there is no
Model I, then the punishment of Model II is irrational. At this
point, if the society sticks to Model II, it will be caught in isola-
tion. The final trade-off result is to give up the punishment, thus
the binding effect of Model II will be completely lost. It can be in-
ferred that there is a mutually-guaranteed relationship between
Model I and Model II, and only when the two are used at the same

can there be effect.

3 Institutional design for sharing of information re-
sources in rural areas

From the above analysis, we can find that the sharing of in-
formation resources in rural areas can not be automatically genera-

ted, which needs to be ensured by appropriate incentive mecha-

nism. Moreover, in order to effectively encourage the cross-unit
sharing of information, there is a need to take positive and nega-
tive incentive measures. Thus, we can carry out the propulsion
system design of sharing of information resources in rural areas
from the following aspects.

3.1 Establishing administrative agency responsible for relat-
ed work on sharing of information resources in rural areas

It is necessary to establish an administrative agency of rural infor-
mation resources sharing, above the authority of all units, respon-
sible for related work on sharing of information resources in rural
areas. The work duties mainly include the following aspects.

(1) Responsible for the system design, construction and ma-
intenance of sharing of information resources in rural areas.

(2) Conducting coordinated planning, management and su-
pervision on the entire work of sharing of information resources in
rural areas.

(3) Responsible for the assessment of information shared by
various units, collection of statistics on the use frequency of infor-
mation, the assessment of the value, and the rating and manage-
ment of the information quality.

(4) Responsible for the annual performance appraisal on va-
rious units’ contribution of annual information sharing.

3.2 Establishing and improving the positive and negative in-
centive mechanisms to ensure the realization of sharing of in-
formation resources in rural areas

3.2.1 Establishing the positive incentive mechanism.

First, it is necessary to establish the government compensa-
tion system, that is, the administrative bodies of sharing of infor-
mation resources in rural areas assess the shared information pro-
vided by various units, and determine the government compensa-
tion amount in accordance with the estimated value. The more the
shared information provided by various units, the higher the value
of the shared information provided by various units, the higher the
compensation obtained.

Second, there is a need to establish the unit annual sharing
performance-based reward system, that is, conducting the annual
sharing performance appraisal on various units’ update frequency of
rural information resources, and the participating degree of sharing
work. The higher the performance, the more the annual sharing
contribution reward received.

3.2.2 Establishing the negative incentive mechanism.

First, we should establish the sharing rejection compensation
system, that is, if one unit refuses to provide the sharing informa-
tion, then the administrative agencies of sharing of information re-
sources in rural areas estimate the reduced value of sharing effi-
ciency arising from rejecting sharing, and use the force of the law
to require the compensation.

Second, we should formulate the appraisal system of govern-
ment officials’ performance. For the government, sharing of infor-
mation resources in rural areas is one aspect of e-government. The
e-government does not mesh with China’s traditional government

(To page 65)
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ment, inventory management, expense management, container
management, statistical reports and other functional modules. 1
preliminarily establish the agricultural informatization system of
large farmers’ market. Through testing of the system and use of the
system in a number of farmers’ markets in Shanghai City, I further
improve and modify this system. This system can basically realize
informatization management of fruit and vegetable agricultural
products.

Through the fresh-keeping query function of fruits and vegeta-
bles, this system can give play to the role in monitoring and man-
aging the food safety to some extent. If there are problems con-
cerning the quality of agricultural products, we can carry out qual-
ity tracing on the agricultural products, through the information
database of fruit and vegetable agricultural products. It also pro-
vides technical support for the establishment of quality safety

traceability system of fruit and vegetable agricultural products.

References
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(From page 61)

official political incentive system. In order to the smooth progress
of sharing of information resources in rural areas and e-govern-
ment work, there is a need to conduct system innovation to a cer-
tain extent, including government affair information sharing in
the scope of the functions of government departments, gradually
including the progress of the work of sharing of information re-
sources in rural areas into the performance appraisal system of
government officials, so that the information resources sharing
between the governments becomes mandatory project to be imple-
mented. As for the negative incentive mechanism, if the officials
of some government departments always never meet the informa-
tion needs posed by other units, are always reluctant to conduct
the necessary sharing of information resources, then the govern-
ment will consider whether these government officials can adapt
to e-government development, whether these government officials
are suitable leadership in the context of e-government sharing en-

vironment. And it should downgrade these government officials’
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