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Fig. 1 Simplified schematic diagram of smart water-fertilizer integrated equipment
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Fig. 2 Entities relationship diagram of smart water-fertilizer integrated system
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Table 1 The payoff matrix of machinery suppliers and consumers under the current machinery purchase subsidy policy
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Table 2 The payoff matrix of machinery supplier and consumer under the policy subsidizing

the quality of agricultural machinery
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Table 3 The payoff matrix of suppliers and researchers
in the cooperation of developing smart water-fertilizer

integrated system (1)

Fik Ak
Entities Enterprise
S iR=g AW
Strategies Supervision No supervision
BHIFA B A K—C, K—C,
Researcher Fully devoted Yoy —K—M Y,— K
RFEFEA K—C—F,+U, K—C+U,
Not fully devoted Y, —K—M+F, Y, — K
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Table 4 The payoff matrix of enterprise and researcher under the cooperation of

developing smart water-fertilizer integrated system (2)

F 1K Entities 4l Enterprise
el Strategies Wi% Supervision AW No supervision
SN YN ~ ~
FHIEA B2 Fe43% A Fully devoted K—=CHpuYyYy—K—M K=CHpYuYu—K
Researcher

R7e4538% A Not fully devoted

K—C—F +U+uY,,Y,—K—M+F,

K—C+U,+uY,, Y. —K
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Table 5 The payoff matrix of enterprise and
researcher under the cooperation of developing

smart water-fertilizer integrated system (3)

ESZS fill
Entities Enterprise
oo I AU
Strategies Supervision No supervision
BHIFA S A BYu—C, BYy—C,
Researcher ~ Fully devoted (1— yes )Yy —M (1—p )Yy
AFBPA pYL,—C—F +U, pY,—CH+U,

Not fully devoted (1—2)Y, —M+F, (1—8)Y,

T, g SR BHIE L BRFE ) il A= i JEL A T A A 0 B L
B B2, IR BICaR RE P28 BUERE (3) (R 5) .
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Table 6 The payoff matrix of two enterprises

in the product standard selection
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Challenges and countermeasures for development of intelligent water-
fertilizer integrated systems in China: analyses based on game theory

XIONG Hang',HE Xu®, WU Enzhe', YI Hongmei®

1.College of Economics & Management/Institute of Macro Agriculture Research,
Huazhong Agricultural University, Wuhan 430070, China;
2.School of Advanced Agriculture Sciences, Peking University, Beijing 100871, China

Abstract The intelligent water-fertilizer integrated system is the integration of advanced information
technology and traditional water-fertilizer integrated technology. It serves as a vital platform to enhance the
utilization efficiency of water-fertilizer through the application of advanced information technology. Howev-
er, the development of intelligent water-fertilizer integrated systems in China is still in its early stages. The
intelligence and quality of products on the market are low in general. The standard of product is needed to
be established. This article uses game theory to study the behavioral and institutional factors behind the fail-
ure of market and propose potential solutions. The results showed that the subsidy policy failed to identify
products with high quality, leading firms to produce intelligent water-fertilizer integrated systems with low
quality. The collaboration between industries and universities or institutes in China did not provide enough
reward to researchers, resulting in a decline of the research effort. Standard negotiation in a monopolistic
competitive market caused the cost of transition higher than the potential benefits. In response to the issues
and reasons mentioned above, the suggestions are put forward as followings: the government should opti-
mize the subsidy system to strengthen the identification and subsidy of the intelligent agricultural machinery
equipment with high-performance. The assessment mechanism of scientific institutions should be improved
to enhance the service power of the transformation department of scientific research achievements in higher
education institutions. Subsidies should be given to enterprises for changing the production standards of
product, guiding the establishment of unified market standards.

Keywords smart agriculture; smart agricultural machinery equipment ; subsidy policy; collaboration

between industries and universities or institutes ; compatible platform ; game theory ; incentive-compatible
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