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Incentive effects and institutional design of insurance
company participation in high—standard farmland
maintenance: An evolutionary game analysis
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(1. School of Economics and Management, Jiangxi Agricultural University, Nanchang 330045, China;

2. School of Public Administration, Jiangxi University of Finance and Economics, Nanchang 330013, China)

Abstract Addressing the problem that the long-term operation performance of high-standard farmland is difficult
to sustain due to the widespread “overemphasize construction and neglect management and protection”, this
study, under the assumption of bounded rationality, employs evolutionary game theory to systematically
characterize the dynamic strategic interaction among the three parties of “construction, subject-insurance,
company-farmer” in insurance decision-making, participation depth and management and protection behavior
selection. The influence of key institutional parameters on the evolution path and equilibrium results of the system

are examined by numerical simulation and scenario analysis. The results show that whether the construction
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subject is insured is the key precondition for the intervention of the insurance mechanism, and the lack of
insurance incentive will make the system fall into the non-ideal equilibrium of “no insurance-weak supervision-
extensive management and protection”. A single policy tool (simply improving accountability, only reducing
regulatory costs or only increasing farmers’ income) is difficult to achieve collaborative governance. The ideal
equilibrium of the system convergence to “insurance-depth participation-standard management and protection”
must also meet the incentive compatibility conditions of “construction subject-insurance company-farmers”. The
insurance participatory management and protection system is “repairable”. By simultaneously optimizing
accountability constraints, reducing regulatory costs, and improving farmers’ incentives and organization, the
system can be promoted from non-ideal state to collaborative governance equilibrium. Farmers’ behavior is a
key terminal variable that determines the performance of the system, and improvement in their incentives directly
affects the evolution rate and stability of the system. Based on these findings, to achieve long-term sustainable
management and protection of high-standard farmland, it is recommended to promote insurance-based whole
life cycle management and protection system, strengthen the insurance incentive of construction subjects, guide
the deep participation of insurance companies, improve the incentive and restraint mechanism of farmers, and

promote digital supervision and multi-agent coordination.
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x5 SHEHWE
Table 5 Parameter assignment
ik SRS T/
. Parameter (10° J¢/hm® ) P8 >k I8 Source
Subject . .
symbolic Assignment
R 6. 00 Z I8 2025 47 R M R A 5 & AT i b i A 5 o A A HE O vk (R A
" ' %12025]138))
R Cy 0.45  [RICHUER AR BUOT A5 A BT
onstruction
wwbject y Lao  BM2025 9 VI AL ART T A CUL T R AR
) P I 12k A5 S it 58 ) Ok B L
Vi 1.50 IR A 1% S k(A
M 1.80 Z: WCTL TG A8 1= b 1 R H A 45 25 A (R B0 3k St O 8 ) I o
L 9.0 1 5
(1 24 Eﬁriim@ e ; }
Insurance C 150 2 T I S A A A A AN RS = O FR R 55 B L& R AN B
S . .5 N
2 AT
company
SRR A AR IE 2 5 By ok my m 242 T 5 W R0k 5 90 R AL 4 iF
R, 1.50 L .
AT 254 Al D
Cs 1.50 Z M P B AT IR LR R B AF 55 1 T 3 0 A%
. S; 1.68 A 4% V8 I H5 A A K VTV 4 B b H g AR A RN W 4
Farmer E, 3.00 M P F R L A Al i 4 R R D 10070, B E R 2 d
Va 1.50 IR A 1% 5 kA
Vo 0.75 AR 1 5 TR
P, 0.10
B 41 b 015
Damage ) M 4 [ R 9 AR SR R 12, 990 TR IS G R 3k 1 O &R
probability Py 0.20
P, 0.25

TE < 15 R A v SO AR N R P BB AR Y A 2 B 28 0 R e S B D AR BRGNS 5 S SR A IR 4 BT, B A0
H{H . 1H=0.067 hm*
Note: The baseline performance benefit Ny is obtained by the construction subject and the net grain income Y is obtained by farmers are
mutually offsetting during the derivation of the replicator dynamic equations and thus do not participate in the subsequent
evolutionary game analysis. Accordingly, no parameter values are assigned to either. 1 mu = 0. 067 hm®.
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Participation probability of three parties
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I 1) 2 %1 Time coefficient

2y #2235 A U 3 A PR A RO F A PR B IR B A WP IR IE 2 5 TR BERRILR P R M RO R . R

&, y and z represent the probability that the construction subject chooses “insurance and embeds the management and protection mechanism”,

the probability that the insurance company chooses “deep participation”, and the probability that the farmer chooses “standardized management and
protection”. The same applies below.
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Fig. 1 Simulation results under baseline parameters
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Fig. 2 Tripartite simulation results under increased accountability punishment for the construction subject
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Fig. 3 Tripartite simulation results when the insurance company reduces regulatory costs through digital supervision
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Fig. 4 Tripartite simulation results under increased farmers' maintenance subsidies
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Fig. 5 Tripartite simulation results under simultaneous optimization of tripartite incentives
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