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,e effective implementation of cultivated land protection policies (CLPP) has important practical significance for improving
China’s food security and ecological security. ,e central government, local governments, and farmers have mutually restricted
and influencing interest relations. At the same time, the codes of behavior of multistakeholders also affect the implementation of
CLPP in the social system. ,erefore, this article discusses the behavioral tendencies and game relationships of relevant
stakeholders in the implementation of CLPP from the perspective of evolutionary games and portrays a cognitive decision-making
process closer to reality. Finally, numerical simulation reveals the key variables that affect the stability strategy. Results show the
following: (1) As the main body of system supply, the central government should reconstruct the political achievement evaluation
system and improve the status of the effective implementation of cultivated protection policies in the political achievement
evaluation of local governments. (2),e central government should increase incentives for local governments to implement CLPP
and increase penalties for violations to improve the effectiveness of policy implementation. (3) To optimize the actual imple-
mentation of CLPP, increasing awareness of farmers’ rights protection, reducing rights protection costs of farmers, and increasing
the constraints on the flexible implementation of CLPP are necessary.

1. Introduction

Food is a special commodity and an important strategic
reserve resource related to global human livelihoods. Food
security is an integral part of the economic and social se-
curity and national security of all countries in the world [1].
As a developing country with a population of 1.4 billion,
China’s food security has an important impact on world
food security [2]. Many factors influence food production,
such as system and policy innovation [3], agricultural sci-
ence and technology progress [4], and changes in cultivated
land and environmental resources [5]. During the ,ir-
teenth Five-Year Period, China’s grain output has remained
above 1.3 trillion catties for six consecutive years. ,e per
capita grain has exceeded 470 kilograms, far above the in-
ternational food security standard of 400 kilograms per
capita. Such output has laid a solid material foundation for
high-quality social and economic development in China and

has contributed to China’s efforts to stabilize international
food prices, world agricultural development, and world food
security.

Cultivated land is the basis for human survival and
development. ,e quantity, quality, and ecological changes
of cultivated land play an essential role in ensuring food
security, ecological security, and regional sustainable de-
velopment [6]. However, while China’s cultivated land
utilization and production has achieved the above-men-
tioned gratifying achievements, the increasing waste of
cultivated land resources, soil pollution, and the destruction
of the cultivated land ecosystem have restricted the sus-
tainability of food production [7]. Since the reform and
opening up, China’s cultivated land protection work has
been unremitting. At present, China’s cultivated land pro-
tection policies (CLPP) arrangements mainly include land
use planning, the dynamic equilibrium of the total cultivated
land, land use control, crop rotation and fallow of cultivated
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land, land development, and reclamation and other related
policies [8].

Land use planning system refers to the spatial and
temporal strategic layout and overall planning of resi-
dential land use layout, land use zoning, basic farmland
protection zone delineation, and cultivated land internal
planning and design according to national socioeconomic
development requirements and local natural, economic,
and social conditions in a certain period and certain area.
On this basis, the government conducts comprehensive
land use balance accounting and planning implementation
forecasts and proposes measures to ensure the imple-
mentation of the plan. ,e ultimate goal is to improve the
degree of land intensive use and land use efficiency in the
region and increase the agricultural output and income of
farmers [9]. ,e dynamic balance of the total cultivated
land means that the reduced and increased cultivated land
in a certain period and within a certain administrative area
maintain a dynamic balance in the total amount, and the
quality of the cultivated land is the same [10]. Land use
control indicates that to achieve the optimal allocation and
rational use of land resources and promote the coordinated
development of the social economy and land resources, the
Chinese government permits, restricts, or disallows land
use in accordance with land use and urban planning. On
this basis, supervision, inspection, and follow-up man-
agement are implemented [11]. Cultivated land rotation
and fallow system refers to measures implemented by
landowners to protect, nurture, and restore soil fertility in a
certain period to improve the efficiency of farming and
realize the sustainable and effective use of cultivated land
[12]. Cultivated land reclamation refers to the activities of
implementing remediation measures to restore the culti-
vated land damaged by excavation, collapse, occupation,
and other reasons in the production and construction to
restore it to a reproducible state [13].

China has formed a complete and strict cultivated land
protection system. However, problems continue to emerge
that the effect of cultivated land protection is not optimistic
and the implementation of CLPP is biased. For example,
local governments use cultivated land quantity protection
instead of cultivated land quality protection or lobby higher-
level governments to achieve synergy between efficiency and
legality mechanisms. Furthermore, the occupation of cul-
tivated land for construction land has phenomena, such as
occupying more and making up for less, occupying ad-
vantages and making up for the disadvantages, mis-
appropriating compensation, and wasting cultivated land
resources. ,e fallow policy has insufficient fallow aware-
ness, low fallow subsidies, and inadequate reasonable
resettlement of fallow farmers [12]. For CLPP to become a
reality, it must rely on each executive stakeholder’s strong
policy implementation power. If the policy cannot be ef-
fectively implemented, then a complete and reasonable
policy systemwill eventually remain legal and become a dead
letter. ,erefore, how to improve the effectiveness of the
implementation of CLPP and promote the sustainable use of
cultivated land has become an urgent task to achieve the
goals of cultivated land protection.

,e CLPP is regarded as a typical public policy. On the
one hand, cultivated land management and control objec-
tives of local governments are inconsistent with those of the
central government. ,e central government focuses on
food security and cultivated land protection, whereas local
governments are more concerned with land demand for
economic development [14]. Given the huge dividends
generated by the reform of land marketization, local gov-
ernments expanded their financial resources through the
sale of commercial or residential land and also sold extensive
industrial land at low prices to attract investment, resulting
in a strong demand for construction land. In the case of
information asymmetry, when this demand cannot be met
through legal land use indicators, local governments will
selectively implement CLPP and use it to obtain additional
land space, resulting in breakthroughs in various binding
indicators. On the other hand, the central government
currently strengthens the supervision of local government
actions through the land inspection system, cultivated land
occupation tax, and cultivated land vertical management
system. However, to maintain local financial revenues, local
governments use various methods to evade the supervision
and inspection of the central government, thereby pre-
venting various supervision policies from becoming effec-
tive. As a relatively opposing stakeholder, farmers have
considerable autonomy in the implementation of CLPP.
First, the property right system determines the various rights
and obligations of farmers to cultivated land assets, thereby
affecting their expected income from cultivated land pro-
tection. When farmers have stable management and profit
rights to cultivated land assets, they will consider long term
and exert their best effort to improve cultivated land quality.
By contrast, if farmers cannot determine the management
and income rights of cultivated land assets, then they will
implement extensive management and pursue short-term
economic gains. Second, when farmers can correctly un-
derstand CLPP and perceive the economic, social, and en-
vironmental benefits brought by cultivated land protection,
they will unconsciously form cultivated land protection
awareness and adopt cultivated land protection behaviors in
production practices [15].

Scholars have conducted extensive research on im-
proving the implementation of CLPP, mainly focusing on
the influence of factors, such as individual or family char-
acteristics of farmers, livelihood capital, degree of concur-
rent employment, interest statement, consciousness
differentiation, cognitive level, and satisfaction degree on the
implementation of CLPP [16–18]. Some scholars have also
researched institutional changes, regional differences, and
nonmarket value [19, 20]. However, some limitations
emerged. CLPP of China is a strategic and overall public
system concerning the national economy and people’s
livelihood in China. Furthermore, cultivated land has ap-
parent characteristics, such as fixed location, perpetual
utilization, and scarcity of resources [21]. ,e formation of
its policy implementation power is a typical system engi-
neering and requires the joint efforts of the whole society.
,e stakeholders of cultivated land protection are many, and
the role of each stakeholder varies. ,e cultivated land’s
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actual cultivator (farmers) is the protagonist in the pro-
tection of cultivated land. In contrast, the central govern-
ment and the local government are the common
stakeholders and need to be coordinated and coordinated at
the macrolevel [22]. ,erefore, the implementation of CLPP
takes place on a complex network of relationships. Whether
it can achieve the optimal allocation of cultivated land re-
sources while balancing the relationship between various
stakeholders to ensure the interests of farmers, social in-
terests, and national interests is an important basis for
improving the effectiveness of cultivated land protection.
However, given stakeholders’ different interests in the
implementation of CLPP, the information asymmetry of
each stakeholder, and the influence of irrational factors, the
implementation effect of CLPP often depends on the game
strategies of the stakeholders. ,is explanation is also the
main reason for the failure to implement the CLPP in a high-
pressure environment where the cultivated land inspection
mechanism is relatively sound, the CLPP is relatively strict,
and the punishment for cultivated land violations is rela-
tively increased [23].

Game analysis lies in establishing an appropriate re-
straint mechanism or incentive mechanism by analyzing the
different strategic choices of stakeholders to achieve the
expected stable equilibrium state [24, 25]. Compared with
the traditional game theory, the evolutionary game theory
relaxes the assumptions and belongs to the benefit analysis
under bounded rationality [26, 27]. In the study of strategy
adjustments, trends, and local stability issues in repeated
long-term games, the evolutionary game analysis with
bounded rationality can better reflect the dynamic decision-
making relationships and decision-making behaviors of
multiple stakeholders. At present, evolutionary game theory
has been widely used in the selection mechanism of culti-
vated land protection behavior [28–30]. However, the the-
oretical results of some scholars only focus on the analysis of
common factors, such as supervision costs and benefits,
supervision intensity, implementation costs and benefits,
and rewards and punishments and whether they impact the
game results of the implementation of CLPP. It has not
thoroughly analyzed how various factors affect the behav-
ioral strategies of stakeholders in the game and has ignored
the impact of nonagricultural benefits, political perfor-
mance, and trust risk on the results of the game.

Why did the CLPP formulated by the central govern-
ment fail to achieve the expected effects? From the source
governance perspective, local governments have vigorously
promoted land finance after the reform of the tax-sharing
system to complete fiscal expenditure. In this mode, local
governments will inevitably have illegal operations. Given
that the land inspection system has yet to be completed,
whether the phenomenon of flexible implementation of
CLPP can be investigated and punished depends on the
central government’s intensity of supervision. However, the
intensity of punishment has a threshold effect on the result
of system evolution. ,e current research attempts to ex-
plore the punishment threshold and establish the critical line
of punishment through theoretical and simulation analyses.
,is undertaking helps local governments have sufficient

motivation and conditions to faithfully implement the CLPP
formulated by the central government. Under the combined
effects of power and capital, policy benefits will be blocked
by the strong class, and the weak class (e.g., farmers) can only
enjoy a small part of the benefits. When the rights and
interests of disadvantaged group members are seriously
affected, they will use their own disadvantaged position and
government pressure to maintain social stability to strate-
gically defend their rights, causing disadvantaged groups to
resist. However, the strength of local governments, weakness
of farmers, and high cost of safeguarding rights are key
factors that make the game result deviate from the optimal
social equilibrium. ,erefore, this study explores the evo-
lutionary equilibrium state of local governments and farmers
under different rights’ protection costs to enhance the en-
thusiasm of farmers to protect cultivated land.

,us, to examine the deficiencies and problems in the
implementation of CLPP, this study introduces evolutionary
game theory method to construct an evolutionary game
model for the implementation of CLPP. ,rough numerical
simulation, an in-depth study is conducted on how various
factors affect the dynamic strategy selection and control
strategy of various stakeholders about policy implementa-
tion in different situations to provide theoretical support to
realize the ideal situation of cultivated land protection.

2. Evolutionary Game Model of the
Implementation of CLPP

2.1. Model Hypothesis. ,e evolutionary game is based on
the premise of bounded rationality, with the group as the
research object, and analyzes the dynamic evolutionary
process of the stakeholders. It also explains why and how the
group reaches the current state, emphasizes the influence of
the process of behavior evolution on the outcome of
equilibrium, and believes that equilibrium is a function of
the process of reaching equilibrium [31, 32]. ,e imple-
mentation of CLPP by the central government, local gov-
ernments, and farmers is uncertain and bounded rationally.
It is a dynamic evolutionary process of learning changes over
time. According to the relevant theories of stakeholders and
evolutionary game models, the assumptions of this article
are explained as follows:

(i) Hypothesis 1. System theory: In the natural envi-
ronment that does not consider other constraints,
the composition of the central government, local
governments, and farmers is regarded as a complete
system. ,e three stakeholders in the system are all
individuals with learning ability and bounded ra-
tionality and have their own behavioral choices and
powers.

(ii) Hypothesis 2. Two-to-two game: Although the
central government, local governments, and farmers
face all the individuals of another group when
implementing CLPP, the game is assumed to be
played between two stakeholders.

(iii) Hypothesis 3. Myopia: Suppose that when a stake-
holder changes his strategy, he always takes the
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current strategy distribution as the known condi-
tion and then changes to another strategy corre-
sponding to this. ,is stakeholder does not consider
the changes in the strategy space and payment
function caused by the other stakeholders changing
their strategies [33].

2.2. Model Construction

2.2.1. Construction of the Game Model between the Central
Government and Local Government. ,e central govern-
ment represents national interests, is the macromanager of
cultivated land and the policymaker of cultivated land
protection, and ensures that the amount of cultivated land
and the area of basic farmland are not reduced. ,e current
central government implements an active CLPP and is a
target management system under a compulsory adminis-
trative system. However, the central government and local
governments have formed an apparent relationship of
commission and agency. Local governments act on behalf of
the central government to implement CLPP, carry out
macromanagement and regulation of regional cultivated
land resources, and complete specific tasks assigned by the
central government. At the same time, local governments
also act as an agent for nongovernmental stakeholders
(farmers, rural collective economic organizations, and rural
enterprises) in the region to promote economic develop-
ment to maximize regional economic benefits. Under the
multitask agency, the reward and punishment mechanism of
the central government and the monitoring intensity of
policy objectives directly affects the behavior of the local
government. Given local governments’ strong political and
economic demands, they are more concerned with devel-
oping the local economy, achieving rapid growth in fiscal
revenue, and maximizing political performance during the
term of office. However, local governments dare not directly
violate the CLPP of the central government. ,ey can only
adopt selective implementation, coping actions, and flexible
execution methods because of the superior-subordinate
relationship between local governments and the central
government.

Compared with other studies, the main contribution of
this research is that it considers central government su-
pervision costs, rewards or penalties for local governments,
place differences in implementation costs caused by different
implementation attitudes of local governments, improve-
ment or decline of political achievements of local govern-
ment, and increase or decrease in the total value of cultivated
land simultaneously. Supervision behavior of the central
government refers to its role solely as supervisor under the
premise of the established CLPP. Hence, policy-making
behavior is excluded in the analysis of this research.
However, the attitude of local government toward the
implementation of CLPP is based on its interest orientation;
if it conforms to its own interest, then it will strive to im-
plement it faithfully; and if it does not conform to its own
interest, then it will be implemented flexibly. ,erefore,
different policy implementation attitudes significantly affect

the input level of implementation costs. In addition, the
central government will give economic rewards, honorary
incentives, or promotion of officials to local governments
that have made outstanding contributions to the CLPP
implementation; otherwise, they will be punished. ,is
situation can promote the local government to devote
considerable enthusiasm to the work of cultivated land
protection. ,e total value of cultivated land includes eco-
nomic, social, and ecological values. On this basis, the
preceding factors are incorporated into the same framework
for decision-making analysis. Moreover, the optimal deci-
sion-making behavior of the central government and local
governments on CLPP implementation is constructed,
thereby illustrating the existence of equilibrium point. Given
the inconsistency of behavioral starting points, the following
game strategies exist between the central government and
local government (see Table 1).

(1) Stakeholders. Central government (G) and local gov-
ernment (LG).

(2) Strategic Space. ,e strategic space of the central gov-
ernment is SG � Strict supervision, Slack supervision , the
probability of strict supervision by the central government is
p, and the probability of slack supervision is 1 − p. ,e
strategic space of the local government is
SLG � Faithful implementation, Flexible implementation ,
the probability of faithful implementation by the local
government is q, and the probability of flexible execution is
1 − q.
(3) Payoff Function.

(1) When the central government conducts strict su-
pervision and the local government conducts faithful
implementation, the payment cost by the central
government is the direct cost of strict supervision
(C1) and the economic reward to the local govern-
ment (C2). ,e revenue of the central government is
the total value of cultivated land acquired by the
central government (D1). ,e total value of culti-
vated land can be defined as economic output value,
social value (including social security value and food
security value), and ecological value. ,e payment
cost by the local government is the direct cost of the
local government’s faithful implementation of CLPP
(B1). ,e revenue of the local government includes
the total value of the cultivated land obtained by the
local government (E1) and the award from the
central government to the local government (A1). It
consists of the improvement of political performance
brought about by the cultivated land protection (G1)
and the economic rewards by the central government
(C2).

(2) When the central government conducts strict su-
pervision and the local government conducts flexible
implementation, the payment cost by the central
government is (C1 + D1), and the revenue is the
economic penalties imposed by the central govern-
ment on local government (W1). ,e payment cost
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by the local government includes the cost of flexible
implementation of the CLPP (B3), the penalty of the
central government to the local government (A2 �

political penalty (G2) +economic penalty (W1)), and
the loss of the total value of the cultivated land (E1).
,e revenue of the local government is the income
formed by the cultivated land conversion (J1).

(3) When the central government conducts slack su-
pervision and the local government conducts faithful
implementation, the payment cost by the central
government is the direct cost of slack supervision
(P1, P1 <C1), and the revenue is D1. ,e payment
cost by the local government is B1, and the revenue is
E1.

(4) When the central government conducts slack su-
pervision and the local government conducts flexible
implementation, the payment cost by the central
government is P1 + D1, and the revenue is 0. ,e
payment cost by the local government is B3 + E1, and
the revenue includes the improvement of the level of
political performance brought about by economic
development (O1) and J1.

2.2.2. Construction of the Game Model between the Local
Government and Farmers. Local governments must abide
by the CLPP of central government and seek to maximize
their benefits. Farmers in traditional agriculture are rational
economic men, and their economic behavior conforms to
the assumptions of rational economic men in economics.
,ey take self-interest as the starting point; comprehensively
consider costs, benefits, and various risks; and strive to
achieve the greatest economic benefits with the least cost. As
a means of production on which farmers depend for sur-
vival, cultivated land has functions of income, social security,
and employment. Farmers can obtain corresponding benefit
compensation in the process of nonagriculturalization of
cultivated land, and nonagricultural income can increase.
However, nonagriculturalization breaks farmers’ depen-
dence on the familiar environment, which can easily lose the
original tightly connected CLAN network and increase
survival costs.

Furthermore, an irrational land property rights system in
China can easily cause farmers to be in an unfair and un-
reasonable position to distribute cultivated land increment
income. ,e opaque procedures, the use of force on culti-
vated land conversion, and the inadequacy of compensation
payments make it easy for farmers to feel resistance and
breed conflicts. When farmers feel that their rights and
interests have been damaged, they may choose to apply for

an audience with higher authorities to appeal for help, legal
proceedings, and excessive actions to safeguarding rights.
Rights-safeguarding activities require farmers to pay time
and money costs and sometimes lead to conflicts and loss of
life and health. At the same time, given the neglect of the
externalities of cultivated land protection behavior of
farmers, no socialized compensation mechanism for culti-
vated land protection of farmers is found. ,erefore, if
farmers cannot obtain reasonable compensation for the
external benefits, such as environmental ecology and food
security, farmers will gradually lose their enthusiasm for
implementing CLPP. Furthermore, suppose the income
effect of a nonagricultural part-time job is noticeable. In that
case, farmers will prefer nonagricultural industries in the
decision-making of cultivated land resource allocation and
only use cultivated land as a livelihood guarantee. ,eir
dependence on cultivated land will be relatively weakened.

Compared with other research, the main contribution of
this study is that reputation level of the local government,
agricultural income level of farmers, social security function
of cultivated land, training costs for farmers engaged in
nonagricultural economic activities, compensation received
by farmers after nonagriculturalization of cultivated land,
and rights’ protection costs of farmers are considered si-
multaneously. ,e inaction of local governments in the
protection of cultivated land may be exposed by farmers,
thereby possibly having a negative impact on their repu-
tation. ,e management scale, quality level, and food supply
function of cultivated land determine the efficiency of ag-
ricultural production and level of agricultural income of
farmers. Cultivated land, as a family asset, plays a role in
guaranteeing the employment and pension of farmers. By
relying on cultivated land, farmers can maintain and meet
basic household consumption. ,e strength of the social
security function of cultivated land depends on its total
value. Participation of farmers in nonagricultural training is
conducive to their mastery of nonagricultural technology
and knowledge. However, nonagricultural training costs are
a relatively large expense for some poor farmers. Non-
agriculturalization will inevitably result in the loss of the
multifunctional service value of cultivated land. In addition,
reasonable compensation should be provided for the mul-
tifunctional value of cultivated land lost by the corre-
sponding entities to strengthen the protection of farmers’
livelihoods. Rights protection costs of farmers include
economic, program, and time costs. Accordingly, the in-
novation of this research is to fully consider various influ-
encing factors when constructing the game model. On the
basis of the results of game analysis, this research proposes
feasible policy implications from the perspective of rights

Table 1: Payoff matrix of the central government and the local government.

Stakeholders and their strategies Local government
Faithful implementation (q) Flexible implementation (1 − q)

Central government
Strict supervision (p) D1 − C1 − C2 W1 − C1 − D1

E1 + A1 − B1 J1 − B3 − A2 − E1

Slack supervision (1 − p) D1 − P1 − D1 − P1
E1 − B1 J1 + O1 − B3 − E1
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protection costs of farmers. Given the inconsistency of
comparative interests, the following game strategies exist
between local governments and farmers (see Table 2).

(1) Stakeholders. Local government (LG) and farmer (F).

(2) Strategic Space. ,e strategic space of the local gov-
ernment is
SLG � Faithful implementation, Flexible implementation ,
the probability of faithful implementation by the local
government is q, and the probability of flexible execution is
1 − q. ,e strategic space of farmers is
F � Cooperation,Resistance , the probability of coopera-
tion by farmers is z, and the probability of resistance is 1 − z.
(3) Payoff Function.

(1) When the local government conducts faithful
implementation and farmers cooperate, the payment
cost by the local government is B1, the revenue is E1,
and the increase of farmers’ trust in local govern-
ments is H3. ,e payment cost by farmers is 0, and
the revenue is the total value of the cultivated land
obtained by farmers (I3).

(2) When the local government conducts faithful
implementation and farmers resist, the payment cost
by the local government is B1 + E1, and the revenue
is 0. ,e payment cost by farmers includes the de-
cline in agricultural income caused by the non-
agriculturalization of cultivated land (Z1) and loss of
relevant subsistence guarantees for farmers depen-
dent on cultivated land (Z2). ,e training costs need
to be paid to find another job after losing cultivated
land to maintain the livelihood (Z3) and I3. Let
Z1 + Z2 + Z3 � L1. ,e revenue of farmers is the rise
of nonagricultural income M1.

(3) When local government conducts flexible imple-
mentation and farmers cooperate, the payment cost
by the local government includes B3 + E1, com-
pensation to farmers by the local government, in-
cluding economic compensation, recovery in-kind
and other related social security compensation (H1),
and the political risk caused by the loss of farmers’
trust in the government (H3). Let N1 � H1 + H3.
,e revenue of the local government is J1. ,e
payment cost by farmers is L1 + I3, and the revenue
is M1 + H1.

(4) When local government conducts flexible imple-
mentation and farmers resist, the payment cost by

the local government is H3 + B3, and the revenue is
E1.,e payment cost by farmers is H1,H5 represents
the expenses that farmers need to pay to protect the
cultivated land, and the revenue is I3.

2.3. Stability Analysis of the Implementation of CLPP. ,e
action strategies among the central government, the local
government, and farmers interact with and adjust to one
another. Each stakeholder will inevitably make continuous
adjustments to strategic choices to maximize the expected
revenue. ,erefore, in the process of constructing the CLPP
system and policy implementation, comprehensively con-
sidering the main factors that affect the payment function
and controlling the changes of these factors are necessary to
guide the stakeholders to choose a strategy that is conducive
to the implementation of the CLPP. In this section, the
replicator dynamics equation is used to solve and reveal the
formation conditions and processes of different evolutionary
stability strategies of various stakeholders.

2.3.1. Evolutionary Stable Strategies of the Central Govern-
ment and Local Governments. Given q, suppose UG1 is the
expected revenue when the central government adopts strict
supervision, UG2 is the expected revenue when the central
government adopts slack supervision, ULG 1 is the expected
revenue when the local government adopts faithful imple-
mentation, and ULG 2 is the expected revenue when the local
government adopts slack implementation. ,e expected
revenue of the central government and the local government
is as follows:

UG1 � q D1 − C1 − C2(  +(1 − q) W1 − C1 − D1( ,

UG2 � q D1 − P1(  +(1 − q) − D1 − P1( ,

ULG 1 � p E1 + A1 − B1(  +(1 − p) E1 − B1( ,

ULG 2 � p J1 − B3 − A2 − E1(  +(1 − p) J1 + O1 − B3 − E1( .

(1)

,e level payments of the central government and local
government when making strategic choices are as follows:

UG � pUG1 +(1 − p)UG2,

ULG � qULG1 +(1 − q)ULG 2 .
(2)

From evolutionary game theory, the replicator dynamics
equation between the central government and the local
government can be obtained as follows:

F(p) �
dp

dt
� p(1 − p) q P1 − C1 − C2(  +(1 − q) W1 − C1 + P1(  ,

F(q) �
dq

dt
� q(1 − q) p 2E1 + A1 − B1 − J1 + B3 + A2(   +(1 − p) 2E1 − B1 − J1 + O1 + B3( .

(3)
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According to the two-dimensional differential theorem,
the possible equilibrium points of this system are (0, 0),
(0, 1), (1, 0), (1, 1), and (p∗, q∗).

LetF(p) � 0, get q
∗

�
W1 − C1 + P1

C2 + W1
,

LetF(q) � 0, getp
∗

�
O1 − A1 − A2

2E1 − B1 − J1 + O1 + B3
.

(4)

According to evolutionary equilibrium theory, judging
the asymptotic stability of the replicator dynamic

equilibrium point needs to be tested using the local stability
analysis method of the Jacobian matrix. ,e Jacobian matrix
is as follows:

J �

zF(p)

zp

zF(p)

zq

zF(q)

zp

zF(q)

zq

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

�
a11 a12

a13 a14

⎡⎢⎢⎢⎣ ⎤⎥⎥⎥⎦. (5)

a11, a12, a13, and a14 are as follows:

a11 �
zF(p)

zp
� (1 − 2p) W1 − C1 + P1(  + q − C2 − W1(  ,

a12 �
zF(p)

zq
� p(1 − p) − C2 − W1( ,

a13 �
zF(q)

zp
� q(1 − q) A1 + A2 − O1( ,

a14 �
zF(q)

zq
� (1 − 2q) 2E1 − B1 − J1 + O1 + B3(  + p A1 + A2 − O1(  .

(6)

Only when the determinant and trace of J satisfy
Det J � a11a14 − a12a13 > 0, Tr J � a11 + a14 < 0, the system
equilibrium point of the evolutionary game between the
central government and the local government can be judged
(see Table 3).

When analyzing the matrix eigenvalues, symbols, de-
terminant, and trace of the above five possible equilibrium
points in Table 3, this study finds that the strategic stability of
the central government and local governments are affected
by specific parameters.

When Z< 0, S< 0, Y< 0, and K> 0, two equilibrium
points can be obtained, which are A(0, 0) and D(1, 1), re-
spectively (see Figure 1). When the central government
conducts slack supervision, the benefits of flexible imple-
mentation by the local government are greater than those of
faithful implementation. When the central government
conducts strict supervision, the benefits of faithful imple-
mentation by the local government are greater than those of
flexible implementation. When the local government con-
ducts flexible implementation, the benefits of slack super-
vision are greater than those of strict supervision.,e reason
is as follows: (1) When the penalties obtained by the central
government are not enough to offset the supervision costs,

the central government tends to choose the strategy of slack
supervision. Furthermore, when the local government
faithfully implements CLPP, if the cost is high and the total
value of the cultivated land obtained is far less than the
nonagricultural benefits, it tends to achieve the goal of CLPP
through various informal means. (2) ,e central govern-
ment and local government are not short-sighted stake-
holders who only consider the costs and benefits of CLPP
implementation. As a representative of public interest, the
local government considers the gains and losses of the
political performance caused by the faithful implementation
and flexible implementation of CLPP. Simultaneously, the
central government makes arrangements for rewards and
punishments based on the implementation of CLPP by the
local government. ,erefore, improving the status of the
implementation of CLPP in the political performance
evaluation of the local government canmobilize the inherent
incentives for its faithful implementation.

2.3.2. Evolutionary Stable Strategies of the Local Government
and Farmers. Given q, ULG1 is the expected revenue when
the local government adopts faithful implementation, and

Table 2: Payoff matrix of the local government and farmers.

Stakeholders and their strategies Farmer
Cooperation (z) Resistance (1 − z)

Local government
Faithful implementation (q) E1 + H3 − B1 − E1 − B1

I3 M1 − L1 − I3

Flexible implementation (1 − q) J1 − N1 − B3 − E1 E1 − H3 − B3
M1 + H1 − L1 − I3 I3 − H1 − H5
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ULG 2 is the expected revenue when the local government
adopts slack implementation. UF1 is the expected revenue
when farmers adopt the cooperation strategy, UF2 is the
expected revenue when farmers adopt the resistance strat-
egy. ,e expected revenues of the local government and
farmers are as follows:

ULG1 � z E1 + I3(  +(1 − z) − E1 − B1( ,

ULG2 � z J1 − N1 − B3 − E1(  +(1 − z) E1 − H3 − B3( ,

UF1 � qI3 +(1 − q) M1 + H1 − L1 − I3( ,

UF2 � q M1 − L1 − L3(  +(1 − q) I3 − H1 − H5( .

(7)

,e level payments of the local government and farmers
when making strategic choices are as follows:

ULG � qULG 1 +(1 − q)ULG2,

UF � zUF1 +(1 − z)UF2.
(8)

From evolutionary game theory, the replicator dynamics
equation between the local government and farmers can be
obtained as follows:

F(q) �
dq

dt
� q(1 − q) z 2E1 + H3 − B1 − J1 + N1 + B3( 

+(1 − z) − 2E1 − B1 + H3 + B3( ,

F(z) �
dz

dt
� z(1 − z) q 2I3 − M1 + L1(  +(1 − q)

M1 + 2H1 − L1 − 2I3 + H5( .

(9)

,e possible equilibrium points of this system are (0, 0),
(0, 1), (1, 0), (1, 1), and (q∗, z∗).

LetF(q) � 0, get z
∗

�
2E1 + B1 − H3 − B3

4E1 − J1 + N1
,

LetF(z) � 0, get q
∗

�
L1 + 2I3 − M1 − 2H1 − H5

4I3 − 2M1 + 2L1 − 2H1 − H5
.

(10)

,e local stability analysis method of the Jacobian matrix
is also used for testing this system. ,e Jacobian matrix is as
follows:

Table 3: Analysis of the stability of the equilibrium point between the central government and the local government.

Equilibrium point a11 a12 a13 a14

A(0, 0) W1 − C1 + P1 0 0 2E1 − B1 − J1 + O1 + B3
B(0, 1) P1 − C1 − C2 0 0 − (2E1 − B1 − J1 + O1 + B3)

C(1, 0) − (W1 − C1 + P1) 0 0 2E1 − B1 − J1 + B3 + A1 + A2
D(1, 1) − (P1 − C1 − C2) 0 0 − (2E1 − B1 − J1 + B3 + A1 + A2)

E(p∗, q∗) 0 P Q 0
Det J Tr J StabilityNumerical Symbols Numerical Symbols

Z∗ S + Z + S − ESS
Y∗ (− S) − Y − S − Unstable point
(− Z)∗K − (− Z) + K + Unstable point
(− Y)∗ (− K) + (− Y) − K − ESS
P∗Q 0 Saddle point
Note. Let Z � W1 − C1 + P1, Y � P1 − C1 − C2, S � 2E1 − B1 − J1 + O1 + B3, K � 2E1 − B1 − J1 + B3 + A1 + A2, P � p∗(1 − p∗)(− C2 − W1),
andQ � q∗(1 − q∗)(A1 + A2 − O1).

Y

B (0,1)

A (0,0) C (1,0)

D (1,1)

E (p*,q*)

X

Figure 1: Copying dynamic phase diagram of the central government and the local government.
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J
∗

�

zF(q)

zq

zF(q)

zz

zF(z)

zq

zF(z)

zz

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

�

a21 a22

a23 a24

⎡⎢⎢⎢⎣ ⎤⎥⎥⎥⎦. (11)

Among them, a21, a22, a23, and a24 are as follows:

a21 � (1 − 2q) − 2E1 − B1 + H3 + B3 + z 4E1 − J1 + N1(  ,

a22 � q(1 − q) 4E1 − J1 + N1( ,

a23 � z(1 − z) 4I3 − 2M1 + 2L1 − 2H1 − H5( ,

a24 � (1 − 2 z) M1 + 2H1 − L1 − 2I3 + H5 + q 4I3 − 2M1 + 2L1 − 2H1 − H5(  .

(12)

,e determinant and trace of J∗ are used to determine
the system equilibrium point of the evolutionary game
between the local government and farmers.

When analyzing the matrix eigenvalues, symbols, de-
terminant, and trace of the above five possible equilibrium
points in Table 4, we find that the strategic stability of the
local governments and farmers is affected by specific
parameters.

When R< 0, U> 0, T< 0, and X< 0, one equilibrium
point can be obtained, which is B∗(0, 1) (see Figure 2).
When the local government conducts flexible imple-
mentation strategies, the benefits of the cooperative be-
haviors of farmers outweigh the resistance behaviors. ,e
reason is that, when local governments implement CLPP
flexibly, farmers are more willing to convert cultivated land
to nonagricultural land to obtain high compensation fees for
land expropriation. Furthermore, the local government that
enjoys the power of institutional design can occupy the
initiative in the game limitedly, control the dynamic de-
velopment of the entire game, and obtain the maximum
benefit of the game. ,e local government uses illegal and
concealed means to promote the conversion of cultivated
land into urban construction land and can exercise grey
control over farmers through rent-seeking behavior. In
reality, the right-safeguarding methods of farmers are
limited, and farmers choose to remain silent and cooperate
when facing local government conduct the flexible imple-
mentation of CLPP because of poor petition channels,
unreasonable delays in petitions, and poor petition effects.

3. Numerical Simulation

We can find through the stability analysis of the equilibrium
point that, under the implementation framework of the
CLPP, the equilibrium point D(1, 1) is the best ideal state to
improve the level of implementation of the CLPP. Under the
strict supervision of the central government, CLPP can be
implemented by more local governments and farmers. ,e
central government should exercise administrative control
over the local government and ensure the paths for farmers
to participate in cultivated land protection to achieve op-
timal control of the ideal evolutionary stable equilibrium

state of “the central government puts pressure, local gov-
ernment implements, and farmer participates.” ,is section
simulates the evolutionary path of the system converging to
an ideal stable equilibrium state by changing the value of
each parameter and analyzes the influence of different pa-
rameters on the evolutionary stability strategy adopted by
the game stakeholders to examine the nature and practi-
cability of the model constructed in this article.

3.1. Impact of Punishment Intensity on the State of Evolu-
tionary Equilibrium. According to the game payoff matrix,
the punishment intensity A_2 significantly impacts local
government behavior. ,erefore, this article treats the
remaining parameters as constants to facilitate the analysis
of the proportional relationship between the punishment
intensity and the implementation of CLPP.When the central
government adopts the slack supervision strategy, the
change in the value of A2 has a greater impact on the game
system. As the value of A2 continues to increase, based on
the consideration of costs and benefits, rational local gov-
ernment is more inclined to implement the game strategy of
flexible implementation of CLPP with higher benefits. ,us,
a higher level of political performance can be achieved in
competitive appointments with the government at the same
level. Initially, the central government and the local gov-
ernments are assumed to have a probability of 0.5 to select
different behavioral decisions. When A2 takes values of 6, 5,
4, and 3, numerical simulation analysis is performed, and the
evolution trajectory is shown in Figure 3. At this time, the
stability point of the evolutionary game system of the central
government and the local government is A(0, 0), and the
stability strategies of the stakeholders of the game are slack
supervision and flexible implementation. Under the penalty
mechanism, the probability of local governments adopting
flexible implementation fluctuates over time. First, under the
constraints of a series of land management methods and
punishment mechanisms, the contradictions and conflicts
between cultivated land protection and construction land
expansion can be effectively alleviated. ,us, the faithful
implementation of the CLPP relies on the coordination and
leadership of the coercive power, and moderate punishment
is vital to the promotion and implementation of CLPP.
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However, when the local government faces challenging
targets and excessive penalties, grassroots cadres will re-
spond through various informal methods and adopt flexible
strategies for implementing CLPP.

When the direct cost of strict supervision by the central
government C1 gradually becomes smaller, the game
equilibrium will be broken. Given that C1 is small enough,
the equilibrium is rebuilt at the new stability point D(1, 1),
as shown in Figure 3. At this time, the stability strategies of
the central government and the local government are strict
supervision and faithful implementation, respectively.When
the central government adopts a strict supervision strategy, if
the penalties for illegal activities on cultivated land are in-
creased, the behavioral strategy of the local government can
be changed from flexible implementation to faithful
implementation and will shorten the time for the game
system to reach the optimal equilibrium state. ,erefore, the
central government should pay the local government cul-
tivated land protection fees first to ensure that the income of
local government from implementing CLPP is not lower
than the maximum benefit of using cultivated land for
nonagricultural purposes. Furthermore, the central gov-
ernment needs to conduct occasional random checks (in-
cluding the quantity and quality of cultivated land), reward
the local government that has done a good job, and severely
penalize those officials who flexibly implement CLPP. Since
establishing the national land inspection system, the central

government’s efforts to control the illegal use of cultivated
land have been increasing year by year. However, when local
officials conspired to participate in the illegal use of culti-
vated land, illegal cases of cultivated land became more
concealed and challenging to investigate. ,erefore, re-
ducing the cost of supervision of the central government and
improving the efficiency of supervision has become the key
to improving the implementation force of CLPP.

3.2. Impact of Rights-Safeguarding Cost on the State of Evo-
lutionary Equilibrium. ,is study uses simulation tools to
simulate the dynamic evolutionary process from the initial
value point to the equilibrium point of both stakeholders and
intuitively observe the dynamic evolutionary process of
strategic choices of local government and farmers.,is study
verifies the impact of the cost of rights-safeguarding on the
implementation of CLPP by controlling the other param-
eters unchanged under the ideal model, and H5 takes 3, 5, 7,
and 9 for simulation experiments. ,e simulation results are
shown in Figure 4. In this case, the equilibrium point of the
evolutionary game strategy between the local government
and farmers finally converges to B∗(0, 1), forming a con-
spiracy behavior that is not conducive to the implementation
of CLPP, which is flexible implementation and cooperation,
respectively. ,erefore, the smaller the cost paid by the local
government and farmers for conspiring to conduct

Table 4: Analysis of the stability of the equilibrium point between the local government and farmers.

Equilibrium point a11 a12 a13 a14

A∗(0, 0) − 2E1 − B1 + H3 + B3 0 0 M1 + 2H1 − L1 − 2I3 + H5
B∗(0, 1) − 2E1 − B1 + H3 + B3 − J1 + N1 0 0 − (M1 + 2H1 − L1 − 2I3 + H5)

C∗(1, 0) − (− 2E1 − B1 + H3 + B3) 0 0 2I3 − M1 + L1
D∗(1, 1) − (− 2E1 − B1 + H3 + B3 − J1 + N1) 0 0 − (2I3 − M1 + L1)

E∗(q∗, z∗) 0 P2 Q2 0
Det J Tr J StabilityNumerical Symbols Numerical Symbols

R∗U − R + U + Unstable point
T∗ (− U) + T − U − ESS
(− R)∗X − (− R) + X + Unstable point
(− T)∗ (− X) + (− T) − X + Unstable point
P2 ∗Q2 0 Saddle point
Note. Let R � − 2E1 − B1 + H3 + B3, T � − 2E1 − B1 + H3 + B3 − J1 + N1, U � M1 + 2H1 − L1 − 2I3 + H5, X � 2I3 − M1 + L1,
P2 � q∗(1 − q∗)(4E1 − J1 + N1), andQ2 � z∗(1 − z∗)(4I3 − 2M1 + 2L1 − 2H1 − H5).

Y

B* (0,1)

A* (0,0) C* (1,0)

D* (1,1)

X

E* (p*,∂*)

Figure 2: Copying dynamic phase diagram of the local government and farmers.
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cultivated land destruction, illegal land occupation, and il-
legal reclamation behaviors, the greater the possibility of
them implementing CLPP flexibly. Furthermore, with the
increase in the cost of protecting farmers’ rights, the ex-
pected benefits of implementing CLPP have decreased, and
the possibility of rights-safeguarding has also decreased. For
pure farmers whose main income is from agriculture, the
nonagriculturalization of cultivated land can easily lead to a
significant reduction in the sustainability of their livelihoods.
Moreover, in the current pattern of nonagriculturalization of
cultivated land in China, the corruption of government
officials and the trading of power and money by developers
are extremely harmful to the deprivation of the rights and
interests of pure farmers. ,erefore, during the game

between farmers and stakeholders, such as local govern-
ments, village committees, and land developers, once
farmers feel the corruption, sense of unfairness, and serious
damage to their interests behind the nonagriculturalization
of cultivated land, they will have strong willingness to defend
their rights. Unfortunately, this only happens when the cost
of rights-safeguarding of farmers is relatively low. Given the
rent-seeking behavior of cultivated land by the local gov-
ernment and the lack of legal organizations representing
rights and interests of farmers, farmers often need to take
noninstitutionalized violent actions (behaviors such as sit-
ting still, self-harming, and smashing) to defend their rights,
which in turn poses a serious threat to property and lives of
farmers. Furthermore, some local governments are
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Figure 4: Evolution trajectory of the game behavior between the local government and farmers under different rights-safeguarding cost.
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accustomed to adopting “transactional,” “bribery,” and
“buying-out” methods to increase the nonagricultural in-
come of farmers. ,erefore, when the rights-safeguarding
channel is not smooth, the rights-safeguardingmechanism is
not sound, and the cost of rights-safeguarding is relatively
high, farmers are more inclined to assist the local govern-
ment in implementing CLPP flexibly.

4. Conclusion and Policy Implications

4.1. Conclusion. ,is study analyzes the logic of the
implementation of CLPP by the central government, the
local government, and farmers and uses the idea of the
evolutionary game to construct a game payoff matrix for all
stakeholders. On this basis, this study examines the choices
of different stakeholders for CLPP implementation behavior
driven by different interests and, through simulation anal-
ysis, draws the following conclusions:

(1) ,e various stakeholders in the implementation
system of CLPP have their interests, inconsistencies
are found in the goals of cultivated land protection,
and conflicts of interest often occur, resulting in low
efficiency in the implementation of CLPP. ,e for-
mulation and implementation of CLPP play a de-
cisive role in national food security and social
stability. To improve the vitality of policy imple-
mentation, coordinating the interests of all stake-
holders is necessary.

(2) Adjusting the punishment intensity can realize the
stable strategy of “strict supervision, faithful
implementation” and “slack supervision, flexible
implementation.” ,e change of punishment in-
tensity has little effect on the decision-making
willingness of the central government and has a
greater impact on the decision-making willingness of
the local government. Within a moderate range, the
greater the punishment, the stronger the willingness
of the local government to implement CLPP faith-
fully. However, excessive punishment will create
incentives for its flexible implementation of CLPP.
,e supervision cost C1 in the game system has a
threshold. Only when the supervision cost is set
below the threshold, can both stakeholders of the
game realize the ideal situation of “strict supervision
and faithful execution.”

(3) ,e local government and farmers only have one
possible stable equilibrium point, and the long-term
equilibrium of the system tends to be a stable state of
“flexible implementation and cooperation.” ,e
rights protection behavior of farmers is often difficult
to achieve under the local government’s intervention
and promotes the local government’s impulse to
implement CLPP flexibly. ,erefore, farmers’
awareness of rights-safeguarding should be im-
proved, and their rights-safeguarding costs should be
reduced to provide protection for exposing the illegal
use of cultivated land by the local government,
thereby breaking the game balance.

4.2. Policy Implications. Based on these conclusions, this
study recommends the following policies:

(1) To solve the problem of inconsistent cultivated land
protection goals between the central government and
local governments in the principal-agent relationship,
supervision and incentives are two mechanisms that
can be used. Moreover, a complementary relationship
exists between the two aspects. Incentive refers to the
use of material or spiritual rewards to encourage local
governments to protect cultivated land. Supervision
means that the central government monitors, su-
pervises, and manages the links, processes, and results
of cultivated land protection for local governments;
hence, local governments strictly implement CLPP. In
particular, the Chinese government should establish
CLPP based on the level of food security and seek a
reasonable boundary between government control
and market operations. ,e central government
should designate pollution-free, green, and organic
cultivated land as permanent basic farmland pro-
tection zone and strictly control the intensity of su-
pervision. After permanent basic farmland is
delineated, incentive measures and dynamic super-
vision are needed to improve productivity. After
ensuring absolute food security, food has the attri-
butes of a quasipublic product, and the market can be
appropriately used to improve the efficiency of land
resource allocation. Local governments can use the
national unified market to transfer cultivated land
management rights. ,e government should also
ensure the quality and ecological balance of occupied
and supplemented cultivated land.

(2) ,e accurate implementation of CLPP requires sub-
stantial investment in supervision funds and also ad-
ministrative, social, and legal supervision systems from
the central government to local governments. ,ere-
fore, the central government must continue to strictly
punish the illegal use of cultivated land and accelerate
the improvement of the land inspection system. ,e
establishment and improvement of a land inspection
system in China aims to provide various forms of in-
spection services through land inspection agencies to
strengthen the cultivated land protection and man-
agement for local governments. On the one hand, this
system can regulate the cultivated land protection be-
havior of local governments. On the other hand, by
promoting the local government to implement the
macro policy of land intensive use, it is also conducive
to reducing the occupation of cultivated land by con-
struction land, thereby increasing the extent of culti-
vated land.Meanwhile, cultivated land occupation tax is
imposed by the Chinese government on the occupation
of cultivated land to protect the existing cultivated land.
Given the scarcity of cultivated land resources in China,
the quality level and ecological security of cultivated
land are key factors that determine food security. ,e
use of cultivated land quality and ecology as bases for
tax calculation can effectively avoid the problem of
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equal taxation of cultivated land of different quality
levels or different ecological status (in the case of other
conditions being equal). In addition, taxation must
consider the issue of fairness. Different regions have
different levels of economic development, and the
corresponding tax amounts should also be different.
Economic development level is an important factor in
the formulation of tax rates. On the one hand, it can
reflect the affordability of a certain area for taxation. On
the other hand, it is also one of the bases for the role of
tax. ,erefore, the quantity, quality, ecology of culti-
vated land, and local economic development of the
region should be regarded eventually as the constituent
elements of cultivated land occupation tax.

(3) ,e Chinese government should accelerate the es-
tablishment of a rights protection mechanism to
ensure that farmers express their demands in the
fastest way. ,e establishment of a legal and smooth
rights protection mechanism can resolve class con-
flicts in the embryonic stage and prevent the oc-
currence of excessive behavior. First, farmers’
awareness of legal rights protection should be cul-
tivated, and their legitimate rights and interests must
be protected through legal means. Second, the or-
ganization of farmers and negotiating ability of
disadvantaged groups should be improved. In ad-
dition, local governments must use the rule of law
thinking to build a platform for the protection of
farmers’ rights to ensure that they have laws to follow
and express smoothly when their legal rights are
violated. Moreover, the wishes of farmers should be
fully respected and the implementation method of
CLPP must be rationally adjusted. Given the im-
provement of subsidies and support policies, subsidy
methods should be continuously enriched to effec-
tively improve the efficiency of agricultural subsidies
and income of farmers (e.g., cash, in-kind, and social
security compensations). ,e determination of sci-
entific subsidy standards for cultivated land pro-
tection can help farmers increase their agricultural
income through multiple channels. Additional
publicity and popularization of CLPP are also needed
in the implementation process.
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