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To understand the behavior of the main participants in public welfare forest

projects, this article constructs a “forest farmers–local government–central

government” dynamic game model by setting the game scope and game

principles. The game payment matrix and game equilibrium solutions show that

(1) expanding the value of ecological products in the forest to improve operating

income will increase the participation of forest farmers; (2) the local government’s

enthusiasm for leading public welfare forest projects is mainly influenced by the

positive e�ects of planting and management costs, which provides the theoretical

basis for central government to intervene in regional ecological governance; (3)

when the central government leads public welfare forest projects, the enthusiasm

of the local government for a�orestation is positively influenced by the central

government’s subsidies. Finally, based on the game equilibrium solution, the

expected results of forest farmers’ operational income are calculated using the

case of Jiangxi, which confirms the importance of increasing forest farmers’

operational income.
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1. Introduction

Since the turn of the 21st century, the contradiction between the environment and

the development of China has become increasingly prominent. Ecological problems, such

as haze and sandstorms, are frequent. On this basis, the government has decided to

develop a forestry plan. In recent years, the number of public welfare forestry projects

has been increasing rapidly, and the amount of investment has also gradually increased,

especially in construction to maintain the original ecological environment. The government

has promoted several key forestry projects in succession, for example, natural forest

protection projects, forestation engineering, and the “Jing-Jin-Ji” sandstorm control project.

In public welfare forestry projects, the distribution of interests and responsibilities among

themajor players has become increasingly obvious and important. This article focuses on the

application of fund allocation, economic benefits, responsibility, and reciprocity in a game,

which involves the main participants of a public welfare forestry project.

Forestry projects have both material and ecological implications for public welfare. A

public welfare forestry project needs the participation of farmers, village collectives, the

government, and various social organizations. After the forestry project forms at a certain

scale, it shows the externality of forestry. Therefore, it is necessary to identify and deepen

the analysis of many key players in public welfare forestry projects to clarify the role
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and influence of the main participants in reform to facilitate

the implementation of public welfare forestry projects and to

ensure the distribution of ultimate ecological, economic, and

social benefits.

1.1. Public welfare forestry project

The government’s investment project is a fixed asset investment

project constructed through financial investment, issuance

of treasury bonds or local fiscal bonds, foreign government

grants, financial guarantees of domestic and foreign financial

organizations, loans, and administrative income (Shen et al., 2014).

Governmental investment project funds mainly come from public

funds, which ultimately come from all taxpayers. This defines the

public nature of government investment projects, meaning these

projects impact broad masses of people (Zhang and Feng, 2014).

A public welfare forestry project is a project in which

investment by the government is the main activity. Forestry

has a complex ecological, economic, and social function. It

cannot be a substitute for the construction of diverse ecological

environments and is a powerful guarantee of the development of

an ecological civilization. A public welfare forestry project defines

forestry’s economic externalities, which include carbon sinks, sand

fixation, and water conservation (Milton and Gregory, 2008).

Therefore, in the obvious contradiction between the ecological

environment and economic development, the problem faced in

Chinese contemporary forestry is how to promote a favorable

relationship between the two. It also means that the government’s

dominant position in China’s forestry construction cannot be

shaken in the short term. The special nature of public welfare

forestry projects is that the short-term/long-term benefits of

forestry projects show strong ecological and social benefits but

have few economic benefits. Thus, public welfare forestry projects

should emphasize economic externalities when defining the main

players’ motivation.

1.2. Major players in public welfare forestry
projects

Project participants belong to a biological system, and their

purpose and various activities are to achieve the functions

such as carbon sequestration, water conservation, biodiversity,

etc. (Wu et al., 2021). In organizations, people’s behavior is

influenced by factors related to measurement standards and

remuneration in their thought (Wang, 2011). The most important

stakeholders in a construction project are the project owners,

construction supervision companies, and construction contractors;

thus, project participants mainly refer to the owners, contractors,

and supervisors participating in the construction project and who

should be regarded as equal in terms of their interests and positions

(Peng et al., 2007).

Based on the above definition of the major players, the major

players’ definition of a public welfare forestry project in this article

is as follows: it defines people who have “Put a certain ‘specific

investment’ into the individual or organization of the public welfare

forestry project, and therefore, they need to take some form of risk

in this course of the project, for they can influence the expectations

and implementation of the project”.

This definition reflects the fact that the major players

in a public welfare forestry project must carry out “specific

investments” for this reform (Liu and Li, 2016). The government’s

“specialized investment” includes financial investment, human

capital investment, and monopoly resources (Xu, 2016), while the

forest farmers’ “specialized investment” includes skill investment

and labor investment (Wu and Zhang, 2015). In addition, the main

participants in a public forestry project should bear the risks faced

in the public welfare forestry projects (Ji, 2015). Finally, the main

participants in a public forestry project must be affected by the

objectives of the implementation project, which may have either

negative or positive effect (Fei, 2015). According to research, the

main determinant participants in the reform of the collective forest

tenure system include the central government, local government,

and forest farmers, which have high legitimacy, high influence, and

high urgency and have the closest relationship with the project

(Wu, 2014).

1.3. Analysis of rights of the major players

The article defines foresters as “social beings” because they seek

to maximize their interests and also measure the social impact of

their behavior, which is the basis of all behavioral strategies (Lin,

2013; Qian, 2015; Wang, 2015).

As a member of society, foresters do not have long-term

income from afforestation or public welfare forest projects. Their

compensation includes government funding, subsidies, salary

income, and income from the undergrowth economy. Therefore,

whether foresters participate in afforestation projects depends on

the government’s labor compensation for them and also on the

individual forester’s sense of social responsibility (Zhang, 2012;

Han and Fei, 2013; Zhou, 2014). According to externality theory,

the standard of forestry subsidies should reach an ecological value

that it can achieve; that is, the subsidy of forestry production

should reach the marginal external benefit level of the optimal

production level (Zhang et al., 2000). Local governments serve as

intermediaries between the central government and foresters. To

foresters, local governments are the promoters of afforestation and

public welfare forest projects, while for the central government,

local governments are the implementers of these projects (Zhou,

2021). In addition, the central government is the implementer

of afforestation projects. Local governments also display some

“seeking profit” behaviors as they need to measure how to use

land or areas of forest to improve economic performance, but they

must also consider ecological benefits at the local level, showing it’s

complex “social” nature of these initiatives (Liu, 2012).

The central government in China develops specific policies

that represent the common interests of the masses. The “social

nature” of the central government is strengthened as the public

nature of these policies becomes more prominent. That is, the

central government is not limited by immediate interests and also

considers long-term targets to develop policy options compared to
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the other two major players (Wu, 2011; Xu et al., 2011; Yuan and

Ma, 2012).

The central government, therefore, considers whether the

long-term benefits of public welfare forest projects are consistent

with the overall national interest to determine whether to

implement them.

2. Methods

The definitions and analysis of the key players provide us with

three major players in public welfare forestry projects, including

the central government, local governments, and foresters. In this

section, we discuss the tripartite relationship within the game in

detail and build a dynamic game model of the major players in a

public welfare forestry project.

According to incomplete information dynamic game theory,

in a dynamic game, actions have a prioritized sequence. Under

the conditions of incomplete information, each game participant

knows the relationships of the other player types involved in

the game, as well as the probabilities of corresponding choices

likely to be made by the “economic” persons involved. However,

participants do not know which specific type belongs to the other

people involved (Li et al., 2019). Moreover, because there is an

action sequence, later actors can observe the behavior of the first

players and obtain information concerning the players first, thus

confirming or correcting their actions toward the first players (Wu

and Zhang, 2014).

2.1. Related concepts

The article clarifies the basic concepts (ecological loss

and ecological benefit), and policy-related concepts such as

establishment and maintenance cost, sunk cost, and management

expenses. The explanations of these concepts are as follows:

1. Ecological loss

The destruction of ecological resources and the resultant

economic losses are called ecological losses. The versatility of

ecological resources determines their multiple values, therefore,

measuring economic loss due to the destruction of ecological

resources should be based on themeasurement of the various values

of the ecological functions. For example, economic losses due to the

destruction of ecological resources should be the sum of the value

of the ecological loss of resources (Zi, 2004).

2. Ecological benefit

Ecological benefit and loss are equal. The economic benefits

of general ecological resources are calculated by the method of

calculating ecological losses.

3. Establishment and maintenance cost

The establishment and maintenance cost consists of

afforestation costs and nurturing costs. Afforestation costs

refer to the expenses incurred before the forest closure, including

investigation and design, land preparation, planting, and

replanting. Nurturing costs refer to the expenses incurred after

afforestation until the forest is accepted as qualified, including

loosening soil, weeding, drought prevention, frost protection,

and fertilization.

4. Management expenses

Management expenses refer to expenses incurred after the

forest has been accepted as qualified until harvesting (or achieving

the predetermined production and management objectives) to

prevent and eliminate various damages and disasters to forests,

ensure the healthy growth of trees, and avoid or reduce the loss of

forest resources. Specific components include forest protection fees,

nurturing thinning fees, afforestation facility fees, fine seed testing

fees, investigation and design fees, and other management fees.

5. Government subsidies

Government subsidies contain the management and

maintenance subsidies provided by the government to encourage

farmers to participate in public welfare forest projects.

6. Management expenses

Management expenses depend on the public management

expenses and regulatory expenditures of government departments.

2.2. Dynamic game framework

According to the characteristics, relationships, and related

concepts of public welfare forestry projects, a dynamic game

framework of the major players is given as follows:

2.2.1. Game subjects
The central government, local government, and foresters.

2.2.2. Game subject action order
The central government is the sponsor of a public welfare

forestry project, and it develops the plan first; then, the local

government implements it, and the foresters ultimatelymanage and

protect it.

2.2.3. Game principle
First, an ecological loss is equal to an ecological benefit. It

shows that the profit (loss) coefficients are consistent, and the

central government’s and the local government’s revenue (loss)

are proportional to the distribution (Wang and Deng, 2009).

As shown below, the coefficient of the local ecological profit

(loss) is (1–θ), and the coefficient of the central government’s

ecological profit (loss) is θ. Second, the stakeholder who has

dominant power pays for the establishment and maintenance

costs. Lastly, the level of enthusiasm of local governments in
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constructing public welfare forest projects is judged by the

proportion of management expenses paid. We believe that

the payment proportion of local governments is consistent

with the ecological benefit (loss) coefficient, which is (1–

θ).

2.2.4. Foresters
1. The probability of foresters participating in the public welfare

forestry project: η; the probability of not participating in the

public welfare forestry project: 1–η.(0 ≤ η ≤ 1)

2. The foresters’ government subsidies received by participating

in the public welfare forestry project: I; the opportunity cost of

not participating in public service forest projects: A.

3. The cost of afforestation and nurturing in the absence of

access to government subsidies: M0.

4. The foresters’ operating income obtained when participating

in public welfare forest projects, which is income obtained

from a variety of business activities conducted outside

forestry, such as catering, tourism, and undergrowth economy

activities: U.

2.2.5. Local government
1. The probability of the local government actively promoting

the public welfare forestry project: ζ; the probability of not

promoting the project: 1–ζ. (0 ≤ ζ ≤ 1).

2. The cost of afforestation and nurturing: M0; the management

expenses of public welfare forest projects: (1–θ)M1.

3. The local government’s revenue (profit) after the foresters

participate in the public welfare forestry project: (1–θ)P.

4. The local government’s loss (loss) if the foresters do not

participate in the public welfare forestry project: (1–θ)L.

5. The central government’s punishment of the local

government’s failure to implement the public welfare

forestry project (money): B.

6. The central government reward for the local government

actively implementing the public welfare forestry project

(money): R.

2.2.6. Central government
1. The probability that the central government actively promotes

the public welfare forestry project: ε; the probability of

negative promotion: 1–ε, (0 ≤ ε ≤ 1).

2. The pure cost of the afforestation for the central government:

M0; the cost of afforestation and nurturing: M2.

3. The central government’s revenue (profit) after the

foresters participate in the public welfare forestry

project: θP.

4. The central government’s loss (loss) if the foresters

do not participate in the public welfare forestry

project: θL.

5. Dominated by the central government, punishment (funding

or rights) for passively promoting public welfare forest

projects by local government: B.

6. Reward (funding) from the central government for

actively constructing public welfare forest projects by

local governments: R.

A game tree of the major players is obtained in the public

welfare forestry project according to the game sequence and

game relationships. The end node of the game tree is marked

by the numbers 1–8, which represents the information set of

the eight different game situations. The game tree is given in

Figure 1.

The nodes (1–8) in the game tree are each a state

of the dynamic game. For example, node 5 represents that

the central government positively promotes the public welfare

forestry project, the local government actively promotes the

public welfare forestry project, and the foresters participate

in the public welfare forestry project. The payoff matrix

(foresters, local government, and central government) order is

as follows:

[I − A+ U,−M0 −M1 + (1− θ) P − I, θP] .

3. Results

The following part departs from this model step by step, from

shallower to deeper. In increasing order, they are Forester’s “self-

game” model, the “local government–foresters game” model, and

the “central government–local government–foresters game” model.

The model should be interpreted progressively.

3.1. Foresters self-game model

The foresters, as social persons, will consider whether to

participate in the public welfare forestry project and start the

interests of the game in the absence of central government or local

government financial subsidies (Lu et al., 2021).

The final node in the game tree is marked by numbers 7–

8, which represent the information set of two different game

situations. The forester’s self-game tree is shown in Figure 2.

Thus, the foresters’ payment matrix is obtained, as shown in

Table 1.

When the income for participating is equal to foresters not

participating in public welfare forest projects, the game reaches

equilibrium. Thus,

η (−A−M0 −M1 + U) = (1− η) (A− U) ,

η =
U − A

M0 +M1
.

It can be inferred that the enthusiasm of forest farmers

to participate in public welfare forest projects increases with

the improvement of public welfare forest operating income and

decreases with the increase of establishment andmaintenance costs,

management expenses, and opportunity costs.
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FIGURE 1

Dynamic game tree of major players in the public welfare forests project.

FIGURE 2

Forester’s self-game tree.

TABLE 1 Foresters payment matrix.

Node Foresters payment matrix

7 [–A–M0-M1 + U]

8 [A–U]

3.2. Local government–foresters game
model

In the absence of the central government’s involvement in the

public welfare forestry project, local governments and foresters, as

participants in the game, will consider whether to construct public

welfare forestry project, and then start the interesting game.

We can obtain the game tree according to the order and

relationships of the game. The final node of the game tree is marked

FIGURE 3

Local government–foresters game tree.

TABLE 2 Local government–foresters payment matrix.

Node Local government–foresters
payment matrix

5 [I–A+U, – M0-M1-I+(1–θ) P]

6 [A–I–U, –(1–θ) L]

7 [–A– M0- M1 +U, (1–θ) P]

8 [A–U, –(1–θ) L]

by the numbers 5–8, which represents four kinds of information

sets of different game situations.

The local government–foresters game tree is shown in Figure 3.

Thus, we can obtain the local government–foresters’ payment

matrix, as shown in Table 2.
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FIGURE 4

Central government–local government–foresters game tree.

According to the payment matrix, it can be inferred that the

profit function of forest farmers is as follows:

F1 = ηζ (I − A+ U) + (1− η) ζ (A− I − U)

+ (1− ζ ) η (−A−M0 −M1 + U) + (1− ζ ) (1− η) (A− U) .

When ∂F1
∂η

= 0, to maximize the payment function of forest

farmers, the formula is as follows:

ζ ∗
= 1−

2I + 3U − 3A

2I − A+ U +M0 +M1
.

The profit function of local governments is as follows:

F2 = ηζ [−M0 −M1 + (1− θ) P − I]+ (1− η) ζ [− (1− θ) L]

+ η (1− ζ ) (1− θ) P + (1− η) (1− ζ ) [− (1− θ) L] .

The partial derivative of the payment function of local governments

with respect to ζ is ∂F2
∂ζ

= ζ (M0 +M1 + I). It can be inferred that

when η = 1, the payment function of local governments reaches

its maximum value of [−ζ (M0 +M1 + I)], and local governments

will choose to make ζ = 0 to achieve this maximum value. At this

time, U = A +
M0+M1

2 . This means that forest farmers will only

have the initiative to participate in afforestation independently if

U ≥ A +
M0+M1

2 . That is, even if the operating income of public

welfare forest projects is greater than the opportunity cost, it is still

not enough to motivate forest farmers to participate unless it is

added with half of the sum of establishment and maintenance costs

and management expenses.

3.3. Central government–local
government–foresters game model

In the case of the central government, local governments, and

forest farmers, all of whom are participating in the public welfare

forestry project as game participants will consider whether to carry

out the public welfare forestry project and the interests of the game.

TABLE 3 Central government–local government–foresters payment

matrix.

Node Central government–local
government–foresters payment matrix.

1 [U+I–A, –(1–θ)M1+(1–θ) P+R, θP– M0-θM1 –R–I]

2 [A–I–U, –(1–θ) L+R, –θL–R]

3 [U+I–A, –B+(1–θ) P, – M0- M1+B+θP–I]

4 [A–I–U, –B–(1–θ)L, B–θL]

5 [I–A+U, – M0- M1-I+ (1–θ) P, θP]

6 [A–I–U, –(1–θ) L, –θL]

7 [–A– M0- M1 +U, (1–θ) P, θP]

8 [A–U, –(1–θ) L, –θL]

According to the game order and the game relationships,

the game tree of the main participants in the public welfare

forestry project is obtained. The final node of the game tree is

denoted by the numbers 1–8, which represent the information sets

of eight different game situations. The central government–local

government–forest farmer’s game tree is given in Figure 4.

Thus, we can get the central government–local government–

foresters payment matrix, as given in Table 3.

According to the payment matrix, the profit function of the

three stakeholders can be known. The profit function of forest

farmers is as follows:

F1 = ηζε (U + I − A) + (1− η) ζε (A− I − U)

+ η (1− ζ ) ε (U + I − A) + (1− η) (1− ζ ) ε (A− I − U)

+ ηζ (1− ε) (U + I − A) + (1− η) ζ (1− ε) (A− I − U)

+ η (1− ζ ) (1− ε) (−A−M0 −M1

+ U) + (1− η) (1− ζ ) (1− ε) (A− U)
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Therefore, to maximize the payment function of forest farmers,
∂F1
∂η

= 0,

ζ ∗
= 1−

U + I − A

I + 1
2(M0+M1)

.

Similarly, the profit function of local governments is as follows:

F2 = ηζε [− (1− θ)M1 + (1− θ) P + R]

+ (1− η) ζε [− (1− θ) L+ R]

+ η (1− ζ ) ε [−B+ (1− θ) P]

+ (1− η) (1− ζ ) ε [−B− (1− θ) L]

+ ηζ (1− ε) [−M0 +M1 − I + (1− θ) P]

+ (1− η) ζ (1− ε) [− (1− θ) L]

η (1− ζ ) (1− ε) [(1− θ) P]

+ (1− η) (1− ζ ) (1− ε) [− (1− θ) L] .

Therefore, tomaximize the payment function of local governments,
∂F2
∂ζ

= 0,

η
∗

=
ε (R+ B)

(M0 +M1 + I) − ε (M0 + θM1 + I)
.

The profit function of the central government is as follows:

F3 = ηζε [θP −M0 − θM1 − R− I]+ (1− η) ζε (−θL− R)

+ η (1− ζ ) ε (−M0 −M1 + B+ θP − I)

+ (1− η) (1− ζ ) ε (B− θL)

+ ηζ (1− ε) θP − (1− η) ζ (1− ε) θL

+ η (1− ζ ) (1− ε) θP − (1− η) (1− ζ ) (1ε) θL.

According to the results, the initiative of local governments to

promote public welfare forest projects is not determined by the

initiative of the central government or forest farmers. The value

of ζ∗ shows that the initiative of local governments to promote

public welfare forest projects mainly includes two aspects: (1)

market factors, including the operating income U of forest farmers

participating in public welfare forest projects, opportunity cost

A, establishment and maintenance costs M0, and management

expenses M1, and (2) government factors, including the subsidies

paid by the government I. It is particularly important to note

that the central government’s funding reward and punishment

mechanism has no effect on the initiative of local governments, and

other incentive measures are needed. Consistent with the results of

the “game model of local government and forest farmers”, when ζ

= 0, U = A +
M0+M1

2 . In contrast, when ζ = 1, A = I-U, which

indicates that, when the opportunity cost is high, the government

must establish a public welfare forest construction mechanism and

implement public welfare forest projects by increasing subsidies.

The result of η∗ shows that the initiative of the central

government and forest farmers to participate in public welfare

forest projects mutually influence each other. Considering that the

decision-making of the central government is dominant, two cases

are considered when ε∗ = 0 and 1, respectively.

When ε∗ = 0, η = 0, indicating that if the central

government does not lead public welfare forest projects, the central

government’s revenue will be –θL. When ε∗ = 1, η =
R+B

(1−θ)M1
, it

can be observed that, if the central government leads public welfare

forest projects, the enthusiasm of forest farmers to participate

in such projects mainly includes two aspects: (1) market factors,

mainly referring to the management fees M1 that forest farmers

need to pay for participating in public welfare forest projects, and

(2) governmental factors, including the punishment B and reward

R that local governments bear from the central government, as well

as the responsibility-sharing ratio θ between the central and local

governments. As the proportion θ of responsibility-sharing by the

central government increases, the enthusiasm of forest farmers also

increases. Of course, this also means that the ecological importance

of public welfare forest projects becomes higher and must be led

by the central government. Such projects generally refer to regional

and watershed projects.

3.4. Case study in Jiangxi province

In 2021, the total area of public forest in Jiangxi Province was

3.4248 million hm2, of which the area of national public forests was

2.1857 million hm2, accounting for 63.82%, and the area of local

public forests was 1.2392 million hm2, accounting for 36.18%.

The total value of the public welfare forest ecosystem

services reached RMBU 527.846 billion. In 2020, the average

compensation standard for ecological public welfare forests was

RMBU 322.5/hm2, including the management and protection

subsidy, which was RMBU 315/hm2, and the average public

management and protection subsidy was RMBU 7.5/hm2.

In 2020, the compensation funds for ecological public

welfare forests were arranged and used (Liu et al., 2013),

and the requirements of the Management Measures for

Ecological Public Welfare Forests in Jiangxi Province (No.

4, 2019) were implemented (Lou et al., 2008). Among

the labor subsidies for the collective and individual

management and protection of public welfare forests, the

supervision expenditure for township governments, grassroots

forestry stations, and administrative law enforcement

should not be higher than RMBU 7.5/hm2 (count as

RMBU 7.5/hm2).

Therefore, it can be observed that the management cost M1 =

RMBU 322.5/hm2.

The total ecological benefits of public welfare forests are RMBU

5,278.46 billion (P), among which the national public welfare forest

ecological benefits are RMBU 3,368.71 billion, and the local public

welfare forest ecological benefits are RMBU 1,909.75 billion.

According to the relevant forest land transfer website, the

transfer price of some forest land is approximately RMBU

4,500/(hm2.year). Then, the opportunity costs for the forest farmers

are RMBU 4,500/hm2(A).

In Jiangxi Province, the main problem is the forest division,

suppose the cost of afforestation M0 is 0.

According to the equilibrium result of the game

model, when neither the central nor the local government

participates in public welfare forest projects, the operating

income value of forest farmers is U = M1 + M0 + A,

which is RMBU 4,822.5/hm2, and an operating income of
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RMBU 165.16 billion needs to be guaranteed each year

to independently construct 3.4248 million hm2 of public

welfare forests. Currently, it is necessary to expand market

channels, especially when there are costs for establishing

and tending the public welfare forest projects, which require

more investment.

4. Conclusion

This article presents a three-stage dynamic game model to

theoretically deduce the game equilibrium solution among the

main participants of public welfare forest projects (foresters, local

governments, and the central government), providing theoretical

guidance for the subsequent construction of public welfare forest

projects. The main conclusions are as follows:

1. Forest farmers will only actively engage in afforestation if their

operating income is high. In recent years, the transformations

created through different potential approaches to public

welfare forest projects, especially collective public welfare

forests, have been explored. The conclusion of this article

suggests that the undergrowth economy, carbon sinks,

ecotourism, and value realization of ecological products could

increase operating income and improve the enthusiasm of

forest farmers to participate. The main difficulties faced by

forest farmers are afforestation costs, the temptation to secure

income through other work, and the main limitation is the

lack of deserved government subsidies.

2. When the local government leads public welfare forest

projects, its enthusiasm for participation is mainly affected by

afforestation costs and management fees. The greater the two

factors, the lower the enthusiasm. This provides a theoretical

basis for the central government to intervene in regional

ecological governance.

3. When the central government leads public welfare forest

projects, the afforestation enthusiasm of the local government

is not related to the central government’s reward and

punishment measures (R and B). That is, as long as the central

government releases a public welfare forest plan, the local

government will implement it according to the plan. However,

the enthusiasm of the local government is still affected by

the central government’s subsidies. The higher the subsidies,

the more public management subsidies the local government

can obtain, and the higher the participation enthusiasm. This

shows that management subsidies are an effective means of

motivating participation at the local level.
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