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Abstract: The phenomenon of “separation of people and land” between urbanized farmers and rural
land hinders the optimal allocation of land resources and is not conducive to the development of
agricultural modernization and the implementation of rural revitalization strategies. Although the
“separation of three rights” in agricultural land partially solves this problem, it also causes social
inequity in the phenomenon of urbanized wealthy farmers collecting rent from poor farmers who
depend on the land for a living. The Chinese government carried out a pilot reform aimed at the
withdrawal of urbanized farmers from contracted land, and proposed a paid withdrawal policy, but
the reform results were unsatisfactory. Based on evolutionary game theory and prospect theory, this
paper constructed a two-party evolutionary game model between the government and farmers and
simulated the behavioral strategies of the government and farmers in the contracted land withdrawal
problem. The results show that first, the initial probability of government policy choice will affect
the decision-making behavior of the government and farmers. Second, when the government’s
economic compensation for farmers is higher than the farmers’ ideal expectation for land withdrawal
compensation, the implementation of individualized withdrawal policy has a positive effect on
farmers’ willingness to withdraw from contracted land. Third, farmers’ emotional needs for land,
farmers’ ideal economic compensation, and farmers’ risk aversion all impede farmers’ withdrawal
from contracted land. The government’s implementation of individualized withdrawal policy can
improve farmers’ willingness to withdraw from contracted land by reducing farmers’ concerns about
unstable land rights, improving the government’s security compensation, and reducing farmers’
sensitivity to profit and loss.

Keywords: withdrawal from contracted land; policy choice; evolutionary game; prospect theory

1. Introduction

With the increase in non-agricultural employment opportunities in China, a large
number of rural people have migrated to cities, which has led to the continuous improve-
ment of China’s urbanization level. Since the reform and opening-up, China’s urbanization
rate has increased from 17.9% in 1978 to 63.89% by the end of 2020 [1]. Urbanization
inevitably leads to the “separation of people and land” between urbanized farmers and
rural land, which also creates the problem of redistribution of land resources among the
remaining rural population [2]. On the one hand, urbanized farmers continue to occupy
rural land, which hinders the optimal allocation of land resources and is not conducive to
the development of agricultural modernization and the implementation of rural revital-
ization strategies [3]. On the other hand, rural land is occupied in small, scattered plots
and the land of farmers with different land withdrawal wishes crosses each other, leading
to fragmentation of the land supply. Therefore, establishing an effective mechanism to
withdraw contracted land for urbanized farmers has become an important part of the
current rural land system reform.

Although the Chinese government has partially solved this problem by establishing
and improving the land management right transfer market, under the system of separation
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of rural land contract rights and management rights, there are double dilemmas of “land
rent erodes the profits of agricultural operations” and “farmers prefer to abandon their land
rather than rent it out” [4]. In response to this problem, the Chinese government has begun
to reform the rural land contractual management rights. In 2014, the Ministry of Agriculture
and Rural Affairs took the withdrawal of rural land contractual management rights as one
of the second batches of rural reform pilot tasks. In 2015, the General Office of the CPC
Central Committee and the General Office of the State Council issued the “Comprehensive
Implementation Plan for Deepening Rural Reforms”, which proposed “to carry out the
pilot program of paid withdrawal of farmers’ land contractual management rights in
some regions where conditions permit”. In 2016 and 2018, the “No. 1 central document”
proposed to “safeguard the land contract right, homestead use right, and collective income
distribution right for farmers who settle down in cities, and guide farmers to transfer the
above-mentioned rights and interests voluntarily and with compensation in accordance
with the law.” The newly revised “Rural land contract law of the People’s Republic of
China“ in 2018 proposes that “during the contract period, if the contracting farmers enter
the city to settle down, they shall be guided and supported to transfer the contracted land
management rights within the collective economic organization in accordance with the
law on the principle of voluntariness and compensation, or return the contracted land for
contracting party”, which officially raises the system of paid withdrawal of contracted
land to the legal level. However, as the reform progressed, the results of the pilot reform
revealed a series of problems. For example, it is difficult to deepen the pilot project of
contracted land withdrawal, the scope of the pilot project is limited, the reform results are
not sustainable, and the compensation fund is insufficient [3].

There are three main academic views on the withdrawal of contracted land in rural
China. Firstly, it is believed that farmers have land property rights and should “bring their
land to the city” or “enter the city with shares” [5,6]. The scholars who hold the first view
mainly emphasize the power of rural contracted land subjects based on jurisprudence,
and then discuss the theoretical and practical significance of contracted land withdrawal.
Zhang [7] argues that the government should respect farmers’ land property rights, let them
decide whether to withdraw from rural land according to market-based approaches, and
encourage them to “enter the city with shares”. Jin [8] argues that farmers are a vulnerable
group and allowing farmers to bring their land to the city acta as security for their land
rights. Some scholars also emphasize from a theoretical perspective that the free withdrawal
of farmers from their land can circumvent the “land transfer dilemma” [9,10]. However,
“bringing land to the city” has led to inefficiencies and inequities in withdrawing rural
land [3,11,12]. Secondly, it is considered that the contracted land management right is based
on membership in a collective economic organization. Therefore, the link between non-farm
employment farmers or agricultural migrants with urban household registration and rural
land should be severed [13–16]. If farmers who “leave the farm and go to the city” continue
to keep their farmland, they will become “absentee landlords” in the new era who settle in
the city but hold farmland [17], and the rent they receive for their farmland is essentially a
plundering of rural wealth by the city [18]. Thirdly, it is believed that the government should
guarantee farmers’ free choice rights and land property rights, and establish a mechanism
to withdraw from contracted land in rural areas voluntarily and with compensation by
the law, which is currently the main idea of the Chinese government on contracted land
withdrawal reform [19,20]. Paid withdrawal is the comprehensive result of realistic needs,
institutional reflection, and policy consideration [21,22]. At present, the system’s plans for
the withdrawal of contracted land from the pilot reform are mainly divided into three types:
“land-for-cash”, “land-for-share”, and “land-for-social security” [23]. It meets the needs
of different farmers for the land withdrawal but also faces problems such as insufficient
compensation for land withdrawal and uncertain industrial development [22,24]. The
policy of voluntary and compensated withdrawal of contracted land was intended to allow
farmers who were no longer dependent on the land to withdraw from it and to allow those
who still needed land security to keep it, but the actual result has been the opposite of
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the policy objective [25]. Farmers’ willingness to withdraw from contracted land is very
low. The main reasons for farmers’ reluctance to withdraw from contracted land are the
land security function, the land withdrawal risk, the compensation level, and the policy
design [26–31]. The kind of policy that should be adopted for the withdrawal of rural
contracted land in China is still in the exploratory stage. Although some studies have
begun to pay attention to the policy design of the current contracted land withdrawal pilot,
they all focus on the study of the adaptability of different institutional schemes under the
paid withdrawal policy. There is almost no research on why farmers are still reluctant to
withdraw from contracted land under the paid withdrawal policy and the effectiveness of
the government’s paid withdrawal policy. Moreover, most of the existing research on the
withdrawal of rural contracted land in China is based on a static perspective, and there is
no discussion of the interest game between the government and farmers in the problem of
rural contracted land withdrawal from the dynamic evolution perspective.

In fact, in the process of contracted land withdrawal, the government and farmers
will constantly adjust their strategies according to their experience, and eventually tend
to a certain stable state. This is a gradual process, and evolutionary game theory can be
used to explain this process. Smith and Price [32] were the first to propose an analytical
framework of evolutionary game theory. At present, evolutionary game theory is being
applied to the study of land problems [33,34]. Zhang and Yi [35] constructed a two-
party evolutionary game model of the government and migrant workers to discuss the
influencing factors and possible equilibrium paths for migrant workers in the process of
giving up their rural contracted land and homesteads and obtaining urban household
registration. Lin and Song [36] used evolutionary game theory to analyze the interaction
mechanism of various factors that affect the strategic choice of rural land transfer subjects
under the two situations of government intervention and non-intervention. Liu et al. [37]
constructed an evolutionary game model under three government punishment mechanisms,
and discussed the impact of different punishment mechanisms on farmers’ withdrawal
from their homesteads. Xie et al. [38] constructed two evolutionary game models about the
central government, local governments, and farmers, and analyzed the dynamic changes
in the strategies of the three main players in the cultivated land protection process, and
modeled the impact of external factors on their strategies. Although evolutionary game
theory can be used to analyze the dynamic evolution process of multiple players’ strategies,
there is a certain deviation in the calculation of the benefits of the different decisions of
participants based on the expected utility. Prospect theory provides a systematic theoretical
framework for explaining such deviation behavior [39]. Prospect theory has been applied
in areas such as rural land acquisition [40], homestead transfer [41,42], and land reform [43].
Zhuang and Qi [44], based on prospect theory, constructed a homestead withdrawal
compensation model to analyze the decision-making process of different types of farmers’
homestead withdrawal behavior. Wu and Zan [45] analyzed individual land-loss value
perception and decision-making weight based on the “value function” and “weighting
function” of prospect theory and proposed that compensation for land-lost farmers should
pay attention to their psychological value.

The existing research provides a theoretical basis for this paper, but it has the following
shortcomings: First, existing studies have used evolutionary game theory to analyze
problems such as homestead withdrawal and land acquisition and it has been applied
less to the problem of rural contracted land withdrawal in China. Second, the existing
evolutionary game research on land issues is more based on expected utility theory and
does not employ prospect theory to analyze the risk decision-making of game players. To
fill these research gaps, based on evolutionary game theory and prospect theory, this paper
constructs a two-party game model between the government and farmers, and conducts
in-depth research on the decision-making behavior and the main factors that affect farmers’
withdrawal from contracted land. It mainly answers the following three questions: First,
can the government’s paid withdrawal policy effectively promote farmers’ land withdrawal
from contracted land? Second, under the paid withdrawal policy, what are the key factors
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hindering farmers’ land withdrawal? Third, what is the evolutionary stable state (ESS) in a
replicated dynamic system consisting of the government and farmers?

The main research contributions of this paper are as follows: First, we propose a
new collaborative development framework that integrates the government and farmers
into a complex system. By studying the effectiveness of China’s rural contracted land
withdrawal reform policy and the key factors of why farmers are reluctant to withdraw
from contracted land, we provide a theoretical basis for the current rural land policy.
Second, based on prospect theory to calculate farmers’ prospective utility, we incorporate
farmers’ psychological and risk factors into our decision analysis, which can effectively
improve the understanding of farmers’ contracted land withdrawal decisions.

Before carrying out the analysis, this paper explains the concepts of “urbanized farm-
ers” and “land withdrawal”. “Urbanized farmers” refer to farmers who have obtained the
urban institutionalized social security (regardless of whether they have settled down) but
still retain their contracted land. “Land withdrawal” means farmers who become citizens,
withdraw from their contractual land management rights, and completely disassociate
themselves from the land, which differs from the withdrawal of land ownership in countries
with private land ownership.

The rest of this paper is structured as follows: Section 2 introduces the theoretical
foundations of this paper and constructs a theoretical model. Section 3 presents the model
construction and stability analysis. Section 4 presents the simulation experiments and
analysis of the results. Section 5 discusses the findings of the study. Section 6 draws
conclusions and makes recommendations.

2. Method
2.1. Theoretical Basis
2.1.1. Evolutionary Game Theory

Evolutionary game theory combines evolutionary ideas with game theory and uses
the biological evolution principles to study the entire economy and society. Unlike classical
games, evolutionary game theory holds that players are limited rather than fully rational
due to the limited cognitive, perceptual, and expressive abilities of humans [46]. The
evolutionary game theory takes groups as the research object and believes that the group
has different strategies in the game. Still, more participants in the game process will adopt
the strategy that can obtain higher benefits and eventually make the group stable in a
certain state [47]. The analytical framework of evolutionary games mainly includes the
following three parts: the payoff matrix of the participants, the replicative dynamic system,
and the evolutionary stable state.

Payoff matrix. It refers to the profit of each strategy and natural state combination,
one of the risk-based decision-making methods, by calculating the expected value of each
decision-making scheme and taking the scheme with the largest expected value as the
optimal decision-making scheme. The calculation of the expected value uses the income
value of the decision plan in the natural state, multiplies it by the corresponding probability,
and then adds it.

The replicative dynamic system. To investigate the dynamic adjustment process of the
entire system, Taylor and Jonker [48] proposed the replicator dynamic (RD). It refers to a
mechanism in which players with a simple imitation ability regarding dominant strategies
and bounded rationality dynamically adjust strategies. Its core is that the more successful
strategies in the population will gradually increase the number of individuals, which can
be calculated by dynamic differential equations or differential equations [49].

Evolutionary stability strategies. In the game process, bounded rational game players
cannot find the optimal strategy and equilibrium point from the beginning. Therefore, they
need to learn constantly, imitate, and improve their strategies for themselves and others in
the game [47].
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2.1.2. Prospect Theory

Unlike the “rational man” hypothesis that has been used in economics for a long
time, prospect theory explains the influence of irrational factors on human judgment
and decision-making from people’s psychological and behavioral characteristics [50,51].
The theory holds that individuals will have different risk attitudes due to their different
reference points for profit and loss. For the two game groups of the government and
farmers, the government has absolute advantages in funds, information, and power, which
can be assumed to be risk-neutral, and its strategy selection is based on expected returns.
However, due to the weak risk resistance ability, the behavior of farmers is often difficult
explain using the traditional expected utility theory. Prospect theory provides a systematic
theoretical framework for explaining such deviant behaviors. The core of prospect theory is
the value function and the decision weight function. The final choice of the decision-maker
is based on the final value (V) under different choices, which is determined by the value
function (v) and the weighting function (w) as shown in Formulas (1) and (2):

V = ∑ w(pi)v(∆Πi) (1)

v(∆Πi) =

{
(∆Πi)

α, ∆Πi ≥ 0

−λ(∆Πi)
α, ∆Πi < 0

(2)

Prospect theory suggests that people are valued through a value function when faced
with future risk choices. The value function v(π) is a subjective evaluation used to measure
people’s gains and losses relative to a reference point. This function has three important
properties: reference dependence, loss aversion, and diminishing sensitivity. Reference
dependence indicates that the perceived benefits people obtain in decision-making is the
deviation ∆π of the actual benefit from the reference point benefit. Loss aversion indicates
that people are more sensitive to losses than gains. Hence, the risk aversion factor λ > 1 in
the value function. Diminishing sensitivity means that the greater the distance of people’s
wealth from the reference level, the smaller the marginal amount of change in their value.
As shown in Formula (2), α represents the sensitivity of the decision-maker to gains and
losses, α ∈ [0, 1], with a larger value of α representing a more sensitive decision-maker.
Regarding the shape of the value function, prospect theory indicates that when the result is
a positive return, the return function is concave; when the result is a negative return, the
return function is convex. The value function curve is shown in Figure 1.
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Figure 1. Value function curve.

Another important factor in determining the different options is the weight of each
outcome. The weighting function in prospect theory is a nonlinear function of the objective
probability of occurrence, and has the following characteristics: the weighting function
w(pi) is an increasing function of the objective probability pi, and w(0) = 0, w(1) = 1; peo-
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ple usually overestimate low-probability events and underestimate high-probability events,
and are not sensitive to changes in the probability in the intermediate stage. Specifically,
when the probability pi is small, then w(pi) > pi; when the probability pi is large, then
w(pi) < pi. The curve of the weighting function is shown in Figure 2.
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In China’s rural contracted land withdrawal reform, the interests and needs of the
government and farmers are different. Farmers hope to obtain better living conditions
by withdrawing from contracted land. Still, the government not only wants to improve
farmers’ living conditions but also the efficiency of contracted land withdrawal and achieve
optimal allocation of resources between the supply and demand for land. When faced with
a risk, the individual compares the actual utility with the utility at the reference point and
makes a decision based on the results. Due to bounded rationality, it is difficult for the
government and farmers to find the best strategy in a game. They can only gradually find
the best strategy through continuous learning after many games. The process of finding
the best strategy fits the analytical framework of evolutionary game theory, so the theory
can be used to study the contracted land withdrawal system.

To sum up, both prospect theory and evolutionary game theory are based on the
premise of bounded rationality. The combination of these two theories can reflect the
decision-making psychology of the government and farmers in the face of uncertain profit
and loss, and dynamically describe their strategic selection process. Moreover, we visual-
ize the impact of different factors on their strategic choices using simulation techniques.
Therefore, it is appropriate to use prospect theory and evolutionary game theory to study
the changes in and influencing factors of the decision-making behavior of the government
and farmers.

2.2. Theoretical Framework

During contracted land withdrawal, different game subjects constantly change their
strategies by observing others’ strategies until they reach a stable state of maximizing their
interests. Therefore, it is necessary to analyze the interest game relationship between the
government and farmers in the conflict of rural contracted land withdrawal under different
scenarios through an evolutionary game model.

As the policy maker of contracted land withdrawal, the government implements
different policies to guide urbanized farmers to withdraw from their contracted land
in order to gain the benefits of optimal allocation of land resources and socio-economic
development. First, under the urban-rural dual structure, farmers who settle in cities
automatically lose their collective membership and contract land. The village collectives
reclaimed and redistributed contract land, creating an organized path of withdrawal from
contracted land and effectively producing a system of withdrawal from contracted land
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without compensation [52]. Second, the newly amended Rural land contract law of the
People’s Republic of China in 2018 emphasizes that farmers have the autonomy to withdraw
from contracted land, creating an individualized path of withdrawal from contracted land,
effectively producing a voluntary and compensated contracted land withdrawal system [53].
As the subject of the contracted land withdrawal policy, farmers’ strategies are influenced
not only by the policy but also by psychological factors and risk tolerance. Rural contracted
land has a security function centered on social security and unemployment security [54,55],
and also carries farmers’ emotional needs, including rural social network relations and
the ‘nostalgia’. Farmers are risk averse and more sensitive to losses and gains than the
government, which means that the perceived loss of a farmer withdrawing from contracted
land is greater than the actual loss of their withdrawal. Under the policy of paid withdrawal
from contracted land, the withdrawal behavior of farmers also shows a risk preference for
the compensation for land withdrawal. The limited attractiveness of the land withdrawal
compensation to urban farmers is mainly due to the farmers’ tendency to preserve the value
of their land as property and the low amount of government subsidies [23,56]. According to
prospect theory, the farmers’ expected economic compensation for land withdrawal is the
reference point for the benefits that the actual economic compensation for land withdrawal
brings to the farmers. When the actual economic compensation for land withdrawal is
lower than the expected economic compensation, the farmers’ perceived value of economic
compensation for land withdrawal to the government is a negative benefit; when the
actual economic compensation for land withdrawal is higher than the expected economic
compensation, the farmers’ perceived value of economic compensation for land withdrawal
to the government is a positive benefit. In addition, farmers who migrate to cities can enjoy
urban household registration benefits, including career development, children’s education,
and public services, while saving on farming or management costs. If farmers transfer their
land out, they will have concerns about the instability of land property rights [57].

In the initial stage, the government and farmers do not cooperate due to positive
externalities and information asymmetry. When the government implements an individ-
ualized withdrawal pathway policy and the farmer chooses not to withdraw from the
contracted land, the government has to pay the costs of implementing the policy and does
not obtain the economic and social benefits; the farmer continues to keep the land to obtain
the benefits of land rent, land security, and emotional needs, but they need to pay the land
management cost and the psychological cost of concerns about tenure instability. In the
case of cost-benefit imbalance, the government will take the lead in breaking the situation
and choose an organized withdrawal path policy. Under this policy environment, farmers
who want to obtain urban household registration benefits must give up the benefits of land
security, land rent, and emotional needs of the contracted land, and pay the migration cost.
If the urban household registration benefits and urban wage income obtained by farmers
after entering the city can offset the loss of entering the city, increasingly more farmers will
learn and imitate this strategy, and eventually all farmers who want to enter the city will
withdraw from the contracted land and realize a win-win situation for the government and
farmers. If the benefits gained by the farmers after entering the city are lower than their
losses, the farmers will be dissatisfied with this withdrawal policy, which may cause social
instability. Under this negative social effect, the government will change its strategy and
choose to implement an individualized withdrawal path policy. Therefore, farmers can
obtain urban household registration benefits without leaving their contracted land. If the
compensation received by the farmers for withdrawing from the contracted land meets
their psychological expectations, the farmers will choose to withdraw from the contracted
land, and the government and farmers will achieve a win-win situation. If the farmers’
psychological expectation of the government’s land withdrawal compensation is higher
than the government’s compensation standard, the farmers will not withdraw from the
contracted land. The government and farmers will continue to adjust their strategies until
a stable equilibrium is reached.
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Based on the above analysis, this paper integrated the government and farmers
into the same dynamic evolutionary system, analyzed the game mechanism between
the government and farmers in the process of contracted land withdrawal, and finally
constructed the theoretical model, as shown in Figure 3.
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the farmer; the black dotted line represents the evolutionary trajectory of the government; 1© and 2©
denote the evolutionary trajectory of the government’s implementation of the organized withdrawal
path and the individualized withdrawal path, respectively; 3© and 4© denote the evolutionary
trajectory of farmers opting to withdraw the contracted land and not to withdraw the contracted
land, respectively.

2.3. Model Assumptions

Based on the status quo of rural contracted land withdrawal in China, the following
assumptions are made about the costs and benefits to the government and farmers in the
evolutionary game model:

Assumption 1. Both governments and farmers are bounded rational participants, and
they must go through multiple games to make optimal strategies.

Assumption 2. In the withdrawal of rural contracted land, the government can
choose to implement an organized withdrawal path, or they can choose to implement an
individualized withdrawal path. The probabilities of the government implementing the
two policies are x and 1− x, respectively. Farmers can choose to withdraw from contracted
land or they can choose not to withdraw from contracted land: the probability of farmers
withdrawing from the contracted land is y and the probability of not withdrawing from the
contracted land is 1− y.

Assumption 3. Based on prospect theory, there is no difference between the perceived
value and actual utility of the government and farmers for certain losses and gains. How-
ever, when losses and gains are uncertain, there is a difference between the perceived value
and actual utility.

Assumption 4. Based on reference dependence theory, the government and farmers
evaluate events according to their reference points. With different reference points, the
perceived utility of decision-makers is also different. ∆πi represents the difference between
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the actual profit of the player and the reference point after the event i occurs, ∆πi = πi−π0,
where π0 represents the expected profit or loss of the player under various strategies.

2.4. Prospect Theory-Based Return Matrix

In this study of contracted land withdrawal, since both the government and farmers
have two strategies, there are four possible combinations of strategies.

(1) Under the organized withdrawal path policy, the government does not compensate
farmers for withdrawing from their contracted land. Farmers who choose to withdraw
from contracted land will receive institutional benefits caused by the difference in
urban and rural development and the household registration system, including per-
sonal career development, children’s education, and public services. For this, farmers
have to pay a certain price, including land security income, land rent income obtained
from the land transfer, etc. However, the strict household registration system may
cause social problems, and the government will bear the resulting losses. Since the
costs and benefits of farmers’ land withdrawal are uncertain, we use the prospect
theory value function to measure the costs and benefits of farmers. The income of
farmers and the government is expressed by Formulas (3) and (4), respectively:

U f 1 = V11 + V12 − C f 1 (3)

Ug1 = Eg − Cg1 (4)

Among them, V11 represents the perceived utility of farmers’ urban wage income,
V11 = W(p1)v

(
I f − 0

)
+ W(1− p1)v(0), where p1 is the probability of a farmer obtaining

a job in the city after having an urban household registration, and I f is the farmer’s urban
wage income. V12 represents the perceived profit and loss of farmers who withdraw their
land to obtain urban household registration benefits and lose land security benefits and land
transfer benefits, V12 = W(1)v

(
W f − L f − R f −Q f

)
+W(0)v(0), W f represents the urban

household registration welfare, L f represents the land security income, R f represents the
land rent income obtained from the land transfer, and Q f represents the farmer’s emotional
needs for farmland. C f 1 is the cost of urban migration and Eg is the government’s benefit
from optimal allocation of land resources and social and economic development.

(2) When the government chooses the organized withdrawal path, and the farmer does
not withdraw the contracted land, the farmer can earn a wage income by working
outside the home and receiving guaranteed land revenue and land rent. Still, there are
costs associated with farming management, including the economic input, physical
labor input, and time costs of farming. In addition, if farmers transfer land, they need
to sign short-term or long-term land lease contracts with others, and the long-term
land lease will cause concerns about the instability of land rights. The income of
farmers and the government is expressed by Formulas (5) and (6), respectively:

U f 2 = V21 + V22 −V23 (5)

Ug2 = −Cg1 (6)

Among them, V21 represents the perceived utility of farmers’ urban wage income,
V21 = W(p2)v

(
I f − 0

)
+ W(1− p2)v(0), where p2 is the probability that a farmer without

an urban household registration obtains a job in the city. V22 represents the perceived utility
of farmers in obtaining land security benefits and land rent, V22 = W(1)v

(
L f + R f + Q f

)
+

W(0)v(0). V23 indicates the perceived utility of farmers not withdrawing from con-
tracted land on farming management costs and fear of unstable land property rights,
V23 = W(1)v

(
−C f 2 − D f

)
+ W(0)v(0), C f 2 is the cost of farming management, and D f is

the psychological cost of worrying about unstable land property rights.
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(3) Under the individualized withdrawal path, the government needs to provide cer-
tain compensation to farmers who meet the withdrawal conditions and voluntarily
withdraw, including economic compensation and guaranteed compensation. Farm-
ers who choose to withdraw from contracted land can receive compensation from
the government. Still, they also need to pay the price, including the loss of land
security benefits and land rent from land transfer. Moreover, under the background
of government-paid withdrawal, farmers expect economic compensation for with-
drawing from contracted land. The reference point for the perceived utility of gov-
ernment economic compensation to farmers is the expected economic compensa-
tion for withdrawal. The income of farmers and the government is expressed by
Formulas (7) and (8), respectively:

U f 3 = V11 + V12 + V31 + V32 − C f 1 (7)

Ug3 = Eg − J − T (8)

Among them, the specific meanings of V11 and V12 are as above, and V31 represents the
perceived utility of farmers’ compensation to the government’s economic compensation,
V31 = W(1)v(J − J0) + W(0)v(0), where J is the government’s economic compensation for
farmers and J0 is the ideal economic compensation for farmers. V32 represents the perceived
utility of farmers to the government’s security compensation, V32 = W(1)v(T − 0) +
W(0)v(0), and T is the government’s security compensation to farmers.

(4) When the government chooses the individualized withdrawal path and the farmers
choose not to withdraw from the land, the benefits of the farmers and the government
are expressed by Formulas (9) and (10), respectively:

U f 4 = V21 + V22 −V23 (9)

Ug4 = 0 (10)

The payoff matrix of the government and farmers based on prospect theory is shown
in Table 1.

Table 1. The payoffs of the two-party players evolutionary game based on prospect theory.

Government

Organized Withdrawal Paths (x) Individualized Withdrawal Paths (1−x)

Famers
Withdrawal (y) V11 + V12 − C f 1, Eg − Cg1 V11 + V12 + V31 + V32 − C f 1, Eg − J − T

Not withdrawal (1− y) V21 + V22 −V23,−Cg1 V21 + V22 −V23, 0

3. Analysis of the Evolutionary Game
3.1. Model Solving

According to evolutionary game theory, the expected and average returns of the gov-
ernment and farmers under different strategies can be calculated. The specific calculation
methods are as follows:

The expected returns of the government choosing the organized withdrawal path and
the individualized withdrawal path are E11 and E12, respectively, and the average return is
E1, which are expressed by Formulas (11)–(13), respectively:

E11 = yEg − Cg1 (11)

E12 = yEg − y(J + T) (12)

E1 = x[yEg − Cg1] + (1− x)[y(Eg − J − T)] (13)
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According to the above formula, the government’s replication dynamic equation is
calculated, which can be expressed by Formula (14):

F(x) =
dx
dt

= x(E11 − E1) = x(1− x)
[
y(J + T)− Cg1

]
(14)

The expected returns of the farmers choosing to withdraw from the contracted land
and not withdraw from the contracted land are E21 and E22, respectively, and the average
return is E2, which are expressed by Formulas (15)–(17), respectively:

E21 = V11 + V12 + (1− x)(V31 + V32)− C f 1 (15)

E22 = V21 + V22 −V23 (16)

E2 = y
[
V11 + V12 + (1− x)(V31 + V32)− C f 1

]
+ (1− y)[V21 + V22 −V23] (17)

Similarly, according to the above formula, the replication dynamic equation of farmers
can be expressed by Formula (18):

F(y) = dy
dt = y(E21 − E2) = y(1− y)[V11 + V12 + V23+

(1− x)(V31 + V32)−V21 −V22 − C f 1]
(18)

According to the basic assumptions of evolutionary game theory, both sides of the
game can make optimal strategies after multiple games. When the majority of individuals
in the group choose the same strategy, the strategy is optimal. A replicated dynamical
system is stable when the two players go through multiple games without changing
their strategies. In a steady state, the strategic combination of all participants is a stable
evolutionary strategy (ESS).

3.2. Stability Analysis of Dynamic Systems

In order to obtain the local stagnation point and the stable point (ESS) of the two
players in the dynamic system, we set Formulas (14) and (18) to be 0, indicating that the
strategies of the two players no longer change with time. At this time, the choice of each
participant is the optimal strategy:

F(x) = dx
dt = x(E11 − E1) = x(1− x)

[
y(J + T)− Cg1

]
= 0

F(y) = dy
dt = y(E21 − E2) = y(1− y)

 V11 + V12 + V23 + (1− x)(V31 + V32)

−V21 −V22 − C f 1

 = 0

(19)
According to Formula (19), only when x = 0, 1, or y0 =

Cg1
J+T , the proportion of the

government’s corresponding strategy is the local stagnation point of the game. Only when

y = 0, 1, or x0 = 1− V21+V22+C f 1−V23−V11−V12
V31+V32

, the proportion of farmers’ corresponding
strategies is the local stagnation point of the game. Therefore, the entire evolutionary
dynamic system has five local stagnation points, which are E1(1, 1), E2(1, 0), E3(0, 1),
E4(0, 0), and E5(x0, y0).

Evolutionary stable strategies must satisfy pure-policy Nash equilibria while other
forms of Nash equilibria are unlikely to be stable strategies in the system [58]. E5(x0, y0)
represents the Nash equilibrium of the mixed strategy, which is unlikely to be the stable
point of the system, so it will not be discussed in this article. According to the Lyapunov
system stability theory, the eigenvalues of the Jacobian matrix can be used as the basis for
judging the evolutionary stability of the other four local stationary points. At a certain
point, if the eigenvalues of J are all less than 0, the stagnation point has asymptotic stability
and is an evolutionary stable point; if the eigenvalues of J are all greater than 0, it is an
unstable point; and if the eigenvalues of J are 1 or 2 greater than 0, it is a saddle point.



Land 2022, 11, 1185 12 of 27

Based on the above analysis, the Jacobian matrix of the system can be calculated to
determine whether the four local stagnation points are stable. By substituting the four
points E1–E4 into the Jacobian matrix of the system, four corresponding Jacobian matrices
can be obtained, denoted as J1 to J4, respectively, as shown in Formulas (20)–(23):

J1 =

(
Cg1 − T − J 0

0 V21 + V22 + C f 1 −V11 −V12 −V23

)
(20)

J2 =

(
Cg1 0
0 V11 + V12 + V23 −V21 −V22 − C f 1

)
(21)

J3 =

(
J + T − Cg1 0

0 V21 + V22 + C f 1 −V11 −V12 −V23 −V31 −V32

)
(22)

J4 =

(
−Cg1 0

0 V11 + V12 + V23 + V31 + V32 −V21 −V22 − C f 1

)
(23)

As shown above, the a22 of J1 and J2 (a22 represents the eigenvalues of the second row
and second column of the matrix) are opposite to each other. If J1 is an evolutionary stable
point, then J2 must not be an evolutionary stable point. Similarly, the a22 of J3 and J4 (a22
represents the eigenvalues of the second row and second column of the matrix) are opposite
to each other. If J3 is an evolutionary stable point, then J4 must not be an evolutionary
stable point. By comparing the eigenvalues of the four points, the system has the following
two evolution states:

Case 1. Cg1 − T − J < 0 and V31 + V32 < V21 + V22 + C f 1 −V11 −V12 −V23 < 0.
The constraint conditions of Case 1 indicate that (1) the cost of the government choos-

ing the organized withdrawal path is lower than the cost of choosing the individualized
withdrawal path and (2) the psychological expectation of farmers on the land withdrawal
compensation amount is higher than the land withdrawal compensation amount paid by the
government. Under these conditions, Table 2 presents the results of local stability analysis.

Table 2. Analysis of the stability point of the game system in case 1.

Local Stability Point Det J Symbol Tr J Symbol Stability

E1(1, 1) + - ESS
E2(1, 0) + + Unstable
E3(0, 1) + + Unstable
E4(0, 0) + - ESS

Conclusions 1 can be drawn from the stability analysis results in Table 2.
Conclusions 1. Under the constraint conditions Cg1 − T − J < 0 and V31 + V32 <

V21 + V22 + C f 1 − V11 − V12 − V23 < 0, the stable strategies are ESS (0,0) and ESS (1,1),
respectively.

When the evolving system satisfies the constraints in Case 1, the system can reach local
stability. To verify this conclusion, we use Matlab software to simulate the evolution of the
strategies of government and farmers. Let the initial values of x and y be 0, and the dynamic
evolution path of the game between the government and farmers under these conditions is
obtained by running it as shown in Figure 4a. In order to further observe the evolutionary
equilibrium trend of the group, the probabilities of the government choosing the organized
withdrawal path policy (x) were set to 0.3, 0.5, and 0.7, respectively, representing three
probabilities of low, medium, and high, respectively, and the evolution trend of the changes
in the farmer group strategy (y) under different strategies of the government was obtained,
as shown in Figure 3b–d. The parameter values are set as follows: J = 4, T = 2, Cg1 = 2,
p1 = 0.8, p2 = 0.5, I f = 8, W f = 2, L f = 0.1, R f = 0.1, Q f = 1.5, C f 1 = 0.5, C f 2 = 1,
D f = 2, J0 = 8, a = 0.88, and b = 2.25.
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Figure 4. Game simulation of the government and farmers in case 1. (a) System evolution steady
state. (b) When x = 0.3, the evolutionary steady state of farmers. (c) When x = 0.5, the evolutionary
steady state of farmers. (d) When x = 0.7, the evolutionary steady state of farmers.

According to Figure 4a, the paths in the lower-left area all converge to the (0,0) point,
indicating that when the strategy combination of the government and farmers is located in
the lower-left area, the game process of the two will evolve into (individualized withdrawal
path policy, not withdrawal from contracted land). On the contrary, all the paths in the
upper-right converge to point (1,1), indicating that when the strategies of the government
and farmers are located in the upper-right area, the game process will evolve into a state of
(organized withdrawal path, withdrawal from contracted land). According to the evolution
path diagram, the upper-right area is significantly larger than the lower-left area, indicating
that if the government implements the organized withdrawal path policy, the probability
of the system evolving to an ideal stable state is higher.

According to Figure 4b–d, the strategy choices of farmers are related to the strategies
of government. When the probability that the government chooses to implement the
organized withdrawal path is low (x = 0.3), 30% of the farmers will choose not to withdraw
from the contracted land. Moreover, as the probability of the government implementing an
organized withdrawal path increases, the proportion of farmers who choose to withdraw
from contracted land increases. When the probability of the government implementing
the organized withdrawal path is higher than 0.7, all farmers choose to withdraw from the
contracted land. It shows that the swaying policy attitude will affect the determination of
farmers to withdraw from the contracted land.

Case 2. T + J − Cg1 < 0 and V21 + V22 + C f 1 −V11 −V12 −V23 −V31 −V32 < 0.
The constraint conditions of Case 1 indicate that (1) the cost of the government choos-

ing an organized withdrawal path is higher than the cost of choosing an individual with-
drawal path and (2) the psychological expectation of farmers on the land withdrawal
compensation amount is lower than the land withdrawal compensation amount paid by the
government. Under these conditions, Table 3 presents the results of local stability analysis.

Table 3. Analysis of the stability point of the game system in Case 2.

Local Stability Point Det J Symbol Tr J Symbol Stability

E1(1, 1) + + Unstable
E2(1, 0) + + Unstable
E3(0, 1) + - ESS
E4(0, 0) + + Unstable
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Conclusions 2 can be drawn from the stability analysis results in Table 3.
Conclusions 2. Under the constraint conditions T + J−Cg1 < 0 and V21 +V22 + C f 1−

V11 −V12 −V23 −V31 −V32 < 0, the stable strategy is ESS (0,1).
When the constraints in Case 2 are satisfied, the system has one and only one evo-

lutionary stable point. Similarly, we use Matlab software to conduct simulation to verify
this conclusion. To further observe the evolutionary equilibrium trend of the group, the
probability x of the government choosing the organized withdrawal path policy is set to
0.3, 0.5, and 0.7, respectively, representing three probabilities of low, medium, and high.
Figure 5b–d show the evolution trend of the farmer group strategy changes under different
government strategies. The parameter values are set as follows: J = 4, T = 2, Cg1 = 8,
p1 = 0.8, p2 = 0.5, I f = 8, W f = 2, L f = 0.1, R f = 0.1, Q f = 1.5, C f 1 = 0.5, C f 2 = 1,
D f = 2, J0 = 2, a = 0.88, b = 2.25.
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state. (b) When x = 0.3, the evolutionary steady state of farmers. (c) When x = 0.5, the evolutionary
steady state of farmers. (d) When x = 0.7, the evolutionary steady state of farmers.

As shown in Figure 5a, when the constraints of Case 1 are satisfied, there is one and
only one system evolution stable point (0,1). According to Figure 5b–d, the higher the
probability (1 − x) that the government implements the individualized withdrawal path,
the faster the farmers choose to withdraw the contracted land.

3.3. Further Analysis in a Different Case

According to the above analysis, there are two cases for the dynamic evolution system.
In different cases, when certain conditions are met, dynamic systems can eventually reach
a certain evolutionary stable state. This section will further analyze the evolutionary stable
state under different cases.

In Case 1, E1(1,1) and E4(0,0) are the evolutionary stable points. When the dynamic
evolutionary system is stable at point E1(1,1), it means that the government implements an
organized withdrawal path policy, and farmers choose to withdraw from the contracted
land, at which point the respective interests of the government and the farmers are max-
imized. In the stable state of E1(1,1), farmers give up the benefits of land security, land
rent, and emotional needs for land to obtain urban household registration benefits and
urban wage income, among which the farmers’ emotional needs for land is the key factor
preventing their withdrawal from contracted land. For farmers, the urban wage income
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is much higher than the land security income and land rent income, and the personal
career development, children’s education, and public services obtained by entering the
city can compensate for their emotional needs for land. For the government, on the one
hand, farmers who withdraw from their contracted land and enter the city can obtain
the urbanization system guarantee, avoiding the social instability caused by the forced
withdrawal mechanism. On the other hand, farmers automatically give up their contracted
land after obtaining urban household registration, which reduces the implementation cost
of the government’s contracted land withdrawal policy. If the dynamic evolutionary system
is stable at point E4(0,0), it means that the government implements an individualized with-
drawal path, and farmers choose not to withdraw from the contracted land, at which point
the respective interests of the government and the farmers are maximized. In the stable
state of E4(0,0), the government gives certain compensation for the farmers who withdraw
from the contracted land, but the farmers are unwilling to withdraw from the contracted
land. For farmers, under the individualized withdrawal path policy, farmers do not need
to withdraw from contracted land to obtain urban household registration benefits, which
reduces the opportunity cost of farmers not to withdraw from contracted land. Moreover,
the government’s land withdrawal compensation is lower than the farmers’ psychological
expectations, and the contracted land carries the farmers’ feelings for their hometown,
resulting in the cost of farmers’ contracted land withdrawal being higher than the cost of
not withdrawing.

In case 2, E3(0,1) is evolutionary stable points, which means that the government
implements an individualized withdrawal path, and farmers choose to withdraw from the
contracted land, at which point the respective interests of the government and the farmers
are maximized. In the stable state of E1(1,1), the government’s economic compensation for
land withdrawal is the key factor for farmers to withdraw from contracted land. When the
government’s economic compensation for land withdrawal is higher than the farmer’s ideal
economic compensation for land withdrawal, the government’s individualized withdrawal
policy has a positive effect on the farmer’s willingness to withdraw from the contracted
land. On the one hand, farmers are risk-averse, and the government’s compensation for
land withdrawal is higher than farmers’ psychological expectations, which reduces the risk
of farmers’ withdrawal from contracted land. On the other hand, the economic and security
compensation for land withdrawal provides funds for farmers who want to settle in the city
at a certain point, offsetting their economic and emotional dependence on contracted land.
For the government, as farmers receive land withdrawal compensation and settle in the
city, the benefits of optimal allocation of land resources and socio-economic development
are greater than the costs of implementing the individualized withdrawal policy. Therefore,
the government chooses to implement the individualized withdrawal path.

4. Simulation Analyses of the Evolutionary Game

This section discusses the sensitivity of key parameters in Scenario 1 and Scenario 2.
Including the probability of farmers obtaining job opportunities after returning their land
to the city W(p1), farmers’ concerns about instability in land tenure D f , farmers’ ideal
economic compensation for returning land J0, government security compensation to farm-
ers T, farmers’ sensitivity to profit and loss α, and farmers’ risk aversion degree β, when
simulating the sensitivity of a certain parameter, the other parameters are unchanged. The
parameter settings in this paper are obtained through three channels: First, according to the
evolution of the Chinese government’s policy on the issue of the withdrawal of contracted
land. For example, the “Rural Land Contract Law” promulgated in 2003 supports the
contracting party to take back the contracted land of farmers who have moved to the
city while the newly revised “Rural Land Contract Law” in 2018 cancels the power of
village collectives to adjust the land of urbanized farmers and encourages governments to
carry out paid land withdrawal policies according to local conditions. Second, the author
conducted field investigations in several villages in Hubei, Henan, and Zhejiang, and,
based on the first-hand data obtained through interviews with villagers, to understand



Land 2022, 11, 1185 16 of 27

the influence of villagers on the ideal amount of compensation for land relinquishment
and their concerns about the instability of land rights. Third, combining expert opinions
in the field of agricultural land. According to the information obtained from the above
three channels, this paper simplifies the data processing, and the specific parameters are
set as follows: J = 4, T = 2, Cg1 = 2, p1 = 0.8, p2 = 0.5, I f = 8, W f = 2, L f = 0.1, R f = 0.1,
Q f = 1.5, C f 1 = 0.5, C f 2 = 1, D f = 2, J0 = 8, a = 0.88, and b = 2.25. In addition, based
on the analysis in the previous section, the probability of the government implementing a
certain policy will also affect the evolution results, so the probabilities of the government
implementing different policies are set to 0.3 and 0.7, respectively. It is assumed that
farmers have no special preference for withdrawing contracted land, so we set the initial
probability of farmers to 0.5.

4.1. Farmers’ Emotional Needs for Farmland Q f

To reflect the impact of farmers’ emotional needs for farmland on the system, we take
the farmers’ emotional needs for farmland and the initial probability of the government as
variables and keep the other variables unchanged. Under the above setting, the changing
process of a replicated dynamic system is shown in Figure 6. Both the farmers’ emotional
needs for farmland and the initial probability of the government have a significant impact
on the evolution results of the government and farmers. The greater the farmer’s emotional
needs for farmland, the more the government is inclined to choose the individualized
withdrawal path policy, and the more inclined the farmer is to choose not to withdraw
from the contracted land. However, the initial probability of the government choosing
the organized withdrawal path policy hinders the cooperation between the government
and farmers. The lower the initial probability of the government choosing the organized
withdrawal path, the more likely the farmers are not to withdraw from the contracted land.
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According to prospect theory, farmers who choose to withdraw from the contracted
land will lose their emotional sustenance for nostalgia and rural social network relations.
Therefore, in the face of the loss of emotional needs caused by the withdrawal of the
land, the farmers show a preference for risk, and finally choose not to withdraw from the
contracted land. Instead, the land is left as a sustenance for “nostalgia” and a property that
increases and preserves value.

4.2. Concerns about Instability in Land Tenure D f

There may be hidden danger in unstable land tenure when farmers who settle down in
cities lease contracted land. To reflect the impact of farmers’ concerns about the instability
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in land tenure on the evolutionary system, we take farmers’ concerns about instability
in land tenure and the government’s initial probability as variables and keep the other
variables unchanged; the change process of the dynamic system is shown in Figure 7. The
farmers’ concerns about instability in land tenure has a significant impact on the choice
of the government and farmers. Farmers’ concerns about the instability of land tenure
can accelerate the government’s policy of the organized withdrawal path and farmers’
withdrawal from contracted land. Under the condition that the government chooses the
organized withdrawal path policy at a high initial probability, farmers’ concerns about
instability in land tenure will not change the final choice of the government and farmers.
The government always chooses an organized withdrawal path policy, and farmers always
choose to withdraw from their contracted land. However, under the low initial probability,
when D f = 1, the government chooses the individualized withdrawal path policy, and the
farmers choose not to withdraw from contracted land.
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4.3. Farmers’ Ideal Economic Compensation J0

According to the field investigation, it is found that there is a difference between the
economic compensation for land withdrawal implemented by governments and the ideal
economic compensation for farmers. To reflect the impact of farmers’ ideal economic com-
pensation on the evolutionary system, we take farmers’ ideal economic compensation and
the government’s initial probability as variables and keep the other variables unchanged;
the change process of the dynamic system as shown in Figure 8. The lower the farmers’
ideal economic compensation for withdrawing from land, the more the government is
inclined to implement an organized withdrawal path, and the more farmers are inclined to
choose to withdraw from the contracted land. Compared with the organized withdrawal
path policy, farmers’ ideal economic compensation for land withdrawal has a greater impact
on the government’s implementation of the individual withdrawal path policy. Suppose the
government is more inclined to implement an organized withdrawal path policy (x = 0.7).
Even if the ideal economic compensation for the farmer’s land retreat is four times the gov-
ernment’s current compensation amount (J = 4), the farmer still chooses to withdraw from
the contracted land. Suppose the government is more inclined to implement an individual-
ized withdrawal path policy (1− x = 0.7). When farmers’ ideal economic compensation for
withdrawing from land is lower than the government’s current compensation amount, the
government’s implementation of individualized withdrawal paths will promote farmers’
withdrawal from contracted land, and farmers will choose to withdraw from contracted
land. When farmers’ ideal economic compensation for withdrawing land is higher than the
government’s current compensation amount, the government’s individualized withdrawal
path policy has an inhibitory effect on farmers’ withdrawal from contracted land.
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4.4. Government Security Compensation T

Land plays an important role in unemployment insurance and social security for
farmers. This feature determines that the government’s implementation of the individu-
alized withdrawal path policy cannot rely solely on economic compensation for the land
withdrawal but also meet the other security needs of farmers, such as farmers’ needs for
medical care and pensions. To analyze the impact on the system of the security compen-
sation received by the farmers who have withdrawn from the land, we take the security
compensation of the government to the farmers and the initial probability of the govern-
ment as variables; the change process of the dynamic system is shown in Figure 9. The
government’s compensation has a role in promoting farmers’ withdrawal from contracted
land. When the probability of the government implementing the organized withdrawal
path is high (x = 0.7), the government security compensation has little impact on the
government and farmers. When the government has a high probability of implementing
an individualized withdrawal path (1− x = 0.7), reducing farmers’ security compensation
will reduce farmers’ willingness to withdraw from contracted land.
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4.5. Sensitivity of Farmers to Profit and Loss α

According to prospect theory, people are risk-averse when faced with gains and risk-
loving when faced with losses. To analyze the influence of farmers’ sensitivity to profit and
loss on the system evolution results, we take farmers’ sensitivity to profit and loss and the
government’s initial probability as variables. The change process of the dynamic replication
system is shown in Figure 10. When the probability of the government implementing the
organized withdrawal path is high (x = 0.7), no matter how sensitive farmers are to profit
and loss, the evolution state of the government and farmers will eventually be stable,
which indicates that the government will eventually choose to implement the organized
withdrawal path policy, and farmers finally choose to withdraw from the contracted land.
The sensitivity of farmers to profit and loss affects the speed of reaching a steady state
for both the government and farmers, but it has a greater impact on farmers. The greater
the sensitivity of farmers to profit and loss, the faster the speed of farmers reaching a
steady state, which indicates that farmers are very sensitive to the perceived utility of
profit and loss. As farmers’ sensitivity to profit and loss increases, the psychological gap
between farmers’ profit and loss also increases. When the probability of the government
implementing the individualized withdrawal path is high (1− x = 0.7), the impact of
farmers’ sensitivity to profit and loss on the government and farmers increases significantly.
When farmers are more sensitive to profit and loss, the government and farmers are still
stable (organized withdrawal path policy, withdrawal from contracted land). When the
sensitivity of farmers to profit and loss is low (α ≤ 0.5), the government and farmers
are stable in the state of (individualized withdrawal path policy, not withdrawal from
contracted land). This shows that under the government’s individualized withdrawal
path policy, farmers’ sensitivity to profit and loss has a greater impact on whether farmers
choose to withdraw from contracted land.
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4.6. Degree of Risk Aversion of Farmers β

In China, farmers belong to the low-income group, so they are more risk-averse. λ > 1
indicates that farmers are more sensitive to losses than gains. In order to analyze the degree
of farmers’ aversion to risk on the system evolution results, we take the risk aversion of
farmers and the government’s initial probability as variables, and the change process of the
replication dynamic system is shown in Figure 11. When the government tends to choose
the organized withdrawal path (x = 0.7), the government and farmers will eventually
stabilize in the state of (organized withdrawal path policy, withdrawal from contracted
land), and the degree of risk aversion of farmers has little effect on their evolutionary state.
When the government chooses the individual withdrawal path (1− x = 0.7), farmers
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with high risk aversion will choose not to withdraw from the contracted land, and the
government will then choose to implement the individualized withdrawal path policy. The
government and farmers are stable (individualized withdrawal path policy, not withdrawal
from contracted land). If the degree of risk aversion of farmers is small, the government
and farmers are still stable in the state of (organized withdrawal path policy, withdrawal
from contracted land). It shows that when the government implements the individualized
withdrawal path policy, the degree of risk aversion has a greater impact on farmers.
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5. Discussion Based on Prospect Theory
5.1. Key Factors Influencing Government Policy Choices

Before the reform of the contracted land paid withdrawal system, the Chinese govern-
ment achieved effective contracted land withdrawal through an organized withdrawal path
policy, which is the same as our simulation results (1,1). Under this policy, only farmers
who have obtained urban household registration and institutionalized social security can
withdraw from the contracted land. The land of farmers who settled in the city should be
“withdrawn as much as possible”, and the village collective has the right to take back and
re-allocate the land. The withdrawal path of contracted land based on the collective land
system is legal and reasonable. On the one hand, the contracted land is allocated by the
village collective to the farmers for free to ensure their survival and development. Therefore,
it is reasonable to return the contracted land to the village collective for free when the
farmers no longer rely on the land [3]. On the other hand, the organized withdrawal path
follows the principle of fairness [59]. The government provides land security for farmers
living in the countryside and institutionalized social security for citizens. Farmers who
settled in the city can enjoy the institutionalized social security, and the village collective
distributes the contracted land that has been withdrawn to the farmers who remain in the
countryside for free, avoiding the unfair problem caused by the wealthy farmers charging
rents to the poor farmers who rely on land security [3,17].

In 2015, the Chinese government began to reform the contracted land withdrawal
system. It gave farmers the right to withdraw from land, forming a paid individualized
withdrawal path, which led to the unwillingness of farmers who settled in cities to with-
draw from contracted land. This phenomenon is also consistent with our simulation results
(0,0). Under this system, farmers who settle down in cities voluntarily withdraw from
their contracted land, and they can obtain corresponding compensation, which weakens
the land allocation function of the village collective and forms a market-oriented resource
allocation method [60]. Based on the existing pilot reforms in China, the main reasons
for the failure of the individualized withdrawal policy can be divided into the following
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aspects: First, from the perspective of those who have withdrawn from their land, gov-
ernment compensation for land withdrawal is generally less attractive [61]. On the one
hand, China is in a period of urban expansion, and there is a lot of room for appreciating
rural land. The economic conditions of farmers who settle down in cities are generally
better, and they do not need emergency funds. Therefore, they are more willing to use the
land as a property for appreciation and preservation [12,62]. On the other hand, based on
non-economic factors such as emotions and social network, farmers are more willing to use
the land as emotional sustenance and are reluctant to withdraw from the land [63,64]. The
government’s compensation only considers the farmers’ economic costs, not the farmers’
emotional costs. Second, the dislocation of land supply and demand leads to low with-
drawal efficiency. The principle of voluntary withdrawal leads to the fragmentation of the
withdrawn land while the land demander needs concentrated and contiguous land. The
village collective that loses the right to adjust and integrate the land cannot overcome the ex-
ternality of the land transaction, reducing the efficiency of land withdrawal [65]. Third, the
developed agricultural social services reduce the willingness of farmers to withdraw from
contracted land. Farmers can outsource all aspects of agricultural production to specialized
social service organizations. Farmers are freed from heavy agricultural labor and have
ample time to engage in non-agricultural employment without leaving the land [66,67].
According to the simulation results and reform pilots, the organized withdrawal policy
can efficiently and cost-effectively enable farmers who have settled in cities to withdraw
from their contracted land. However, the individualized withdrawal policy implemented
by the current government is hindered by farmers’ emotional needs and expectations for
compensation for land withdrawal. Therefore, the government’s reform of the contracted
land withdrawal system needs to fully consider the incomplete commodity properties of
land and the complexity of land withdrawal.

According to the practice of land withdrawal from other countries, most countries cur-
rently implement private ownership of land, and only a few countries such as China, Cuba,
and Vietnam currently adhere to public ownership of land. Among them, Vietnam, as a
developing country adjacent to China, has the same social system and similar development
stage as China, and displays obvious imprints of the “China Model” in its land system
reform [68,69]. The land property rights in Vietnam have stable real right attributes, which
are conducive to fair, free, and effective land withdrawal, forming a farmland withdrawal
market, and creating preconditions for large-scale and modern agricultural operations [70].
Among the countries with private land ownership, Japan and Korea are “small farmer
economies” similar to China [71]. These countries also face the problem of reallocation
of rural land rights in the process of urbanization and industrialization [72]. Rural land
ownership in countries with private ownership of land belongs to the farmers, which means
that land withdrawal policies can only be guided and must have the full understanding and
support of farmers, and cannot be enforced by measures of enforcement [73]. Specifically,
the reallocation of land resources is based on the voluntary withdrawal rights of farmers,
forming an individualized resource allocation model. The farmers’ attachment to the land
and the fragmentation of the land have raised the transaction costs of land rights with-
drawal, resulting in a failure to resolve resource allocation conflicts in the long-term [74,75].
In countries such as the United States, Australia, and Canada, land withdrawal is more
efficient due to the weaker sociocultural attributes of land, more homogeneous land func-
tions, and larger scale of arable land [76]. China’s land has social security functions and
socio-cultural attributes that make it difficult to create a land withdrawal market. Interna-
tional experience shows that it is difficult to reallocate scattered private land rights through
market means, and the individualized resource allocation mode cannot solve the problem
of large-scale management of rural land after urbanization.

5.2. Key Factors Influencing Farmers to Withdraw from Contracted Land

With the advancement of urbanization, a large number of famers have become the
urban population, requiring the establishment of a contracted land withdrawal system.



Land 2022, 11, 1185 22 of 27

In terms of the subject of contracted land withdrawal, farmers’ withdrawal from contracted
land has gone through a stage from active withdrawal to passive withdrawal. During the
stage of the government’s implementation of the organized withdrawal policy, farmers
who settled in cities voluntarily gave up their contracted land in order to obtain urban
household registration and institutionalized social security [77]. On the one hand, farmers
obtaining urban household registration can bring many benefits, such as personal career
development, children’s education, and public services [78]. On the other hand, with the
further expansion of non-agricultural employment in China, the main income source for
farmers is non-agricultural employment, and they spend less time and effort on agricul-
ture [79]. However, land security income and land rent from land transfer account for a
relatively low proportion of farmers’ income, and long-term lease of land may bring hidden
dangers of unstable land rights [80]. Considering comprehensive interests, farmers who
are less dependent on agriculture will voluntarily give up their contracted land.

At the stage of the government’s implementation of the individualized withdrawal
policy, the government cancelled the policy of the village collective taking back the con-
tracted land for free and advocated farmers withdraw from the contracted land voluntarily
and with compensation. However, this practice actually led to the passive withdrawal of
farmers based on the expectation of government compensation. Although the government
proposes to withdraw from contracted land with compensation, the weak nature of agri-
culture determines that the government’s economic compensation for land withdrawal
has limited attractiveness [81]. Moreover, the behavior of farmers in withdrawing their
land is regulated by the market price mechanism. They measure the economic value of
the land according to the market price and have ideal standards for the government’s
economic compensation for land withdrawal. Many scholars have found through surveys
that farmers’ expectations of economic compensation for land withdrawal are generally
higher than the actual compensation for land withdrawal. Liu and Fang [82] conducted a
survey on land withdrawal from 106 villages in the suburbs of Shanghai and found that
nearly half (47.82%) of the farmers were unwilling to withdraw from their contracted land
due to insufficient compensation. He et al. [83] found that the compensation standard
based on the needs of farmers was about 53,000 yuan per person, which was higher than
the current compensation standard in Chengdu. Zhang [84] found that according to a
survey of 12 administrative villages in Bengbu City and Fuyang City, 38.3% of the farmers
who were willing to withdraw from their contracted land hoped to be compensated at the
market assessed price. According to prospect theory, farmers have a reference point for the
perceived benefits of economic compensation for land withdrawal. When the government’s
economic compensation for land withdrawal is lower than the ideal standard for farmers,
farmers’ perceived benefits of the government’s implementation of paid withdrawal poli-
cies are negative. When it comes to losses, people prefer risk. Therefore, farmers choose not
to withdraw from the contracted land in order to pursue the appreciation of the land [85].
Conversely, when the government’s economic compensation for land withdrawal is higher
than the ideal standard of farmers, the government’s paid withdrawal policy has a positive
effect on farmers. In addition, the current experience of China’s pilot reform of contracted
land withdrawal shows that some farmers are very concerned about their livelihood secu-
rity after withdrawing from contracted land, such as medical care and pensions. Therefore,
some pilot areas proposed the form of “land for social security” to encourage farmers to
withdraw from contracted land. A study showed that 65.34% of the sample farmers were
willing to withdraw from the rural contracted land, and more than half (53.78%) of them
were willing to exchange the rural contracted land for social security [82]. According to
prospect theory, compared to economic compensation, security compensation is a definite
benefit, and people are often risk-averse when faced with benefits. Therefore, the security
compensation has a promoting effect on the farmers’ withdrawal from the contracted land.
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6. Conclusions and Policy Implications

Currently, the Chinese government is exploring the withdrawal system of contracted
land, trying to replace the organized withdrawal path with the individual withdrawal path.
However, judging from the pilot reforms, the individualized withdrawal path does not
match the non-commodified nature of the land, and the effect of the reform is unsatisfactory.
The main conclusions are as follows:

(1) When the government’s economic compensation for farmers’ land withdrawal is
higher than the farmers’ ideal economic compensation for land withdrawal, imple-
menting the individualized withdrawal path policy will promote farmers’ willingness
to withdraw from contracted land. On the contrary, economic compensation for land
withdrawal hinders farmers’ willingness to withdraw from contracted land.

(2) The government’s economic compensation for farmers withdrawing from contracted
land is significantly lower than their ideal expectation. Therefore, under the policy of
individualized withdrawal paths, farmers choose not to withdraw from contracted
land, and under the organized withdrawal path, farmers choose to withdraw the
contracted land.

(3) The initial probability of government policy implementation has an impact on whether
farmers withdraw the contracted land, and the initial probability of government policy
implementation and other variables have a common impact on the system’s evolution.

(4) If the government is more inclined to implement an individualized withdrawal
path policy, the farmers’ emotional needs, ideal economic compensation, and risk
aversion degree will hinder farmers’ withdrawal from contracted land. The greater the
impact of these factors on farmers, the more inclined the government is to implement
individualized withdrawal path policies.

(5) If the government is more inclined to implement an individualized withdrawal path
policy, the farmers’ concerns about unstable land rights, and sensitivity to profit and
loss, and the government’s security compensation will promote farmers’ withdrawal
from contracted land. The greater the impact of these factors on farmers, the more
inclined the government is to implement organized withdrawal path policy.

Based on the above research conclusions, this paper makes the following four pol-
icy recommendations:

(1) Build a compensation mechanism for the withdrawal of contract rights under the
dual support system of the government and the market. Firstly, the government
should establish a scientific and effective land value assessment system. Secondly,
it is recommended to implement the land withdrawal compensation policy, which
is mainly based on market-based compensation and supplemented by government
compensation. Finally, while protecting the rights and interests of farmers, it is
also necessary to prevent land capitalization, avoid speculation about the value of
agricultural land, and make farmers have reasonable expectations of the property
attributes of agricultural land.

(2) Establish a risk prevention mechanism for farmers to withdraw their land contract
rights. To reduce the possible risks in terms of employment and social security after
farmers withdraw from the land contract rights, it is necessary to ensure that farmers
have jobs, incomes, and long-term family life security after withdrawing from the
land contract rights. Vocational skills training should be strengthened for farmers
who have withdrawn from contracted land to improve their employment ability in
cities and guarantee their stable non-agricultural income.

(3) Innovate governance strategies for emotional attachment to land. First, adhere to the
principles that farmers are the main body, the government supports and guides, and
the market allocates resources. It shall not violate the willingness of the contracted
farmers, damage the rights and interests of farmers, or change the land use. Secondly,
focus on the emotional and ritualistic nature of contracted land withdrawal measures,
giving villagers a certain degree of choice and decision-making rights. Finally, imple-
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ment emotional comfort strategies among farmers after withdrawing. Farmers can be
allowed to withdraw from most of their land first and reserve a small portion to meet
their emotional needs for land. Alleviate the villagers’ emotional needs for the land
by organizing diverse community cultural activities.

(4) Strengthen the village collective’s power to allocate land resources. Promoting the
effective withdrawal of contracted land requires optimization of the collective land
system under the new institutional environment and giving full play to the role of
the collective land system. However, emphasizing the importance of the collective
land system is not to return to the organized withdrawal path but to explore a more
effective land withdrawal path through institutional innovation when the institutional
environment has changed.
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