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Abstract: Community participation in conservation activities is an important mechanism to coordinate
the conflicts between conservation and local development. Hence, it is necessary to understand
farmers’ preferences for different conservation and development policies. By surveying households
residing inside and outside the four giant panda nature reserves in the Qinling Mountains, China,
in 2018, this study uses a choice experiment model to evaluate participation willingness and stated
preferences regarding the establishment of national parks (NPs), ecotourism development, ecological
public welfare forest compensation, and provision of ecological jobs. Our results suggest that these
conservation and development policies all have a positive impact on community participation in
conservation. Among the different conservation and development policies, farmers seem to prefer the
government developing ecotourism most, followed by providing ecological jobs, establishing NPs, and
finally the compensation amount and period of ecological public welfare forests. Moreover, farmers
with different characteristics have different preferences regarding conservation and development
policies. Age, education level, whether the respondent is a village cadre, family forestland area,
family income, and whether the respondent lives in a nature reserve are relevant socio-economic
characteristics of the affected farmers.
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1. Introduction

Globally, policymakers tout community participation as an effective tool in the coordination of
biodiversity conservation and community development [1,2]. The establishment of protected areas
(PAs) is one of the most effective ways to protect biodiversity [3,4]. However, biodiversity hotspots
tend to be located in rural areas, where conservation activities may hinder local development due to
restricted access to natural resources [5,6]. Especially in China, most PAs are located in the central and
western regions, which are less economically developed than other regions within China [7]. Of the
592 national poverty-stricken counties, 496 (84%) are located in mountainous areas where nature
reserves (NRs) were established [8].

Most existing studies focus on the livelihoods and ecological impacts of conservation and
development policies [9,10]. Some studies have shown that the establishment of PAs has no significant
impact on community livelihoods [11,12]. However, most studies have shown that the establishment of
PAs has increased community poverty [13–17]. The positive impact of the establishment of PAs on the
community has also increasingly been confirmed [18,19]. At the same time, the impact of ecotourism in
the PAs on the community is also a hot topic of current research. The positive livelihoods of ecotourism
are realized in many developing countries [20–22]. Ferraro and Hanauer [23] found that among the
positive effects of PAs on poverty reduction, ecotourism contributed two-thirds. However, ecotourism
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is not a panacea, while many success stories exist, there are also failures [24–27]. Community-based
ecotourism was found to increase income inequality in Colombia and Qinling, China [28,29].

Payments for ecosystem services (PES) is a popular tool to halt biodiversity loss and enhance local
livelihoods. Specifically, PES are incentives offered to farmers or landowners in exchange for managing
their land to provide some sort of ecological service. These initiatives have been widely implemented
at the community, regional, or country level [30]. PES is often used as an auxiliary tool to support the
enforcement of the preexisting system of PAs in developing countries [31]. China was an early adopter
of PES, introducing the sloping-land conversion program in 2002 and the natural forest conservation
program in 2000, which have increased forest cover and some ecosystem services [32,33]. However,
these PES programs in China are implemented via a top-down approach, rely heavily on state financing,
and insufficiently consider local interests [34]. Moreover, tradeoffs between environmental and social
outcomes are often found in PES programs [35].

Most biodiversity conservation policies are prevalent in PAs and put forward in a top-down
manner, which is led by the central government in policy planning, arrangement, organization, and
implementation [36]. Although this pattern can achieve quick and effective conservation impact,
it ignores some stakeholders’ benefits (e.g., community, local government). The establishment of
national parks (NPs) in China has followed such a top-down mode. Initially set up in November 2013,
it was clearly stated that the pilot establishment of the NP system would be basically completed by
2020 [37]. In October 2018, the unveiling ceremony of the Giant Panda NP administration was held in
Chengdu, Sichuan, marking the beginning of a comprehensive phase of the pilot project of the Giant
Panda NP. The project is aimed to summarize an effective model and make the establishment of the NP
a successful experience [38]. Despite its high implementation efficiency, the top-down approach gives
limited consideration to local interests [37]. The local community is the direct target of the conservation
policy, and community members are important participants in biodiversity conservation. Hence,
their response to the policy is related to the efficiency of its implementation. To this end, in the process of
policy implementation, it is necessary to pay attention to the will of the community. Our study optimizes
the conservation policy from the perspective of the community’s participation and preferences for
biodiversity conservation policies and then optimizes the policy implementation process.

A majority of the literature focuses on the impact of conservation and development policies [9,12,28].
At the community level, this mainly comprises an impact assessment on the community’s livelihoods.
In the evaluation of the effectiveness of conservation and development policies, existing research
has achieved remarkable results [9,34]. However, few studies are analyzed from the perspective of
community participation and preferences. Moreover, the assessment of conservation and development
policies is mostly separate, while, in reality, their implementations often interact and work together [9].

Existing research has attempted to optimize conservation and development policies from a
stakeholder preference perspective. Pienaar et al. [39] applied a choice experiment framework to value
conservation-contingent development programs and found that solar power projects, job training,
cash compensation, and conservation jobs can incentivize households to engage in anti-poaching
enforcement, re-vegetation of wildlife habitat, and wildlife monitoring. Lee and Du Preez [40] used
a choice experiment model to analyze tourists’ preferences of rhinoceros conservation management
policies in South Africa’s private ecotourism hunting areas. They considered the choice experiment
technique a promising instrument to inform the design of rhinoceros management and conservation
policies. Existing research that uses the choice experiment model to optimize and improve policy from
the perspective of stakeholders’ stated preferences has achieved good results, which provides a good
foundation and reference for the current research.

To this end, this study focuses on the implementation process of conservation and development
policies from the perspective of community preferences and explores the latter’s willingness
to participate. This is helpful to develop a community-based, participatory approach to park
management, which explicitly addresses the criticisms to the top-down approach ignoring community
participation [37]. Our study contributes to the literature by exploring community preferences for
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different conservation and development policies from the perspective of local households. The rest of
this paper is organized as follows. Section 2 presents the experimental design and variables selection of
this study and describes the design of attributes and levels as well as the questionnaire. Next, Section 3
describes the data collection and research method. Section 4 presents and describes our results. Finally,
Section 5 discusses the main conclusions and policy implications, while highlighting the limitations of
this study.

2. Experimental Design and Variables Selection

2.1. Attributes and Levels

The core of an experimental design is the determination of the attributes and levels. Given
the purpose of this study of understanding the participation and preferences of communities
for conservation and development policies, the specific attributes and corresponding levels are
shown below.

The questionnaire survey was conducted from July to October 2018 in four NRs in Qinling,
Shaanxi. During the investigation, the Giant Panda NP was still in the pilot exploration stage, and the
management institutions and boundaries were not clearly defined. However, after the establishment
of the NP, it became clear that the existing policies could not meet the needs of conservation and
development. Therefore, based on existing conservation and development policies, this study designed
community participation programs to understand the communities’ needs for conservation and
development policies and provide a decision-making reference for the government to implement
relevant policies.

The design process of the scheme is as follows: Firstly, based on a study of relevant literature and
documents on regional policies and NR management, we conducted interviews on issues such as NR
management policy, forest compensation programs, participation in ecological jobs, and implementation
of ecotourism to understand the needs and opinions of different stakeholders (communities, experts,
managers) concerning the current policy. Next, experts and NR managers in the field of natural sciences
and social sciences were consulted on the rationality and operability of an initial selection of relevant
attributes and levels, and these were continuously improved. This approach finally determined
the following attribute variables of conservation and development policies: establishment of NP,
ecotourism development, compensation period for public welfare forests, provision of ecological posts,
and compensation for public welfare forests.

Before the establishment of the Giant Panda NP, the conservation of the giant panda species and
their habitats was dominated by NRs. In the Qinling area, 16 NRs were established to protect giant
pandas (Ailuropoda melanoleuca). However, the NR-based conservation system cannot solve the
problem of the fragmentation of the giant panda habitat. For this reason, the government has established
a pilot project for the Giant Panda NP across Sichuan, Shaanxi, and Gansu provinces with a total area
of 27,134 square kilometers. The conservation area has been further expanded, and many communities
outside the NRs are about to be included in the PA. In order to understand the communities’ attitudes
toward the establishment of the NP, the program chose to maintain conservation status quo and
incorporating the communities into the NP management as two levels of the attribute variable.

Ecotourism is an important means of coordinating conservation and development. Ecotourism
attribute variables is divided into two levels: maintaining the status quo and increasing the development
of scenic spots. Many community collective forestlands are included in the PAs. Most forestlands
are classified into national or provincial ecological public welfare forests (Ecological public welfare
forest refers to the protective forest that is located in extremely fragile ecological places, playing an
important role in national ecological security, biodiversity conservation, and economic and social
sustainable development. Its main operation objectives include providing forest ecological and social
services). The compensation standard for state-level public welfare forests is 15 yuan ($1 = RMB 6.62
(Source: China Bank exchange rate, 2018 average)) per mu (1 ha = 15 mu.) annually, which means
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households whose contracted forestland are included in stated-level public welfare forests can receive
15 yuan per mu compensation annually. The average standard of provincial-level ecological forest
compensation is five yuan per mu annually. At present, there is no clear compensation period for
ecological public welfare forests. The compensation amount is transferred to the farmers every year.
Most community residents hoped for the specification of a clear public welfare forest compensation
period, after which they would be compensated according to the new conservation and development
status. The compensation cycle times preferred by different community residents were one year, five
years, and ten years. Therefore, the levels of compensation for the ecological public welfare forest are
classified as 0, 1–10 yuan/mu/year, 11–20 yuan/mu/year, and 21–30 yuan/mu/year. In the data analysis
process, each interval is treated as its corresponding average, for example, about 5 yuan/mu/year for
the interval of 1–10 yuan/mu/year. The levels of the compensation period attribute of ecological public
welfare forest are divided into one year, five years, 10 years, and 15 years.

Ecological jobs are an important means for communities to participate in biodiversity conservation
and are important measures for community-based natural resource management. By participating
in forest patrols (e.g., becoming a forester), the community members can not only improve their
livelihoods, but also alleviate the work pressure of management personnel. The eco-post setting is
the focus of community participation in the Giant Panda NP master plan. The levels of ecological job
attributes are divided into not providing ecological positions and providing ecological positions.

2.2. Questionnaire Design

After determining the attributes and levels of the experimental design, it is necessary to design a
household survey questionnaire accordingly. Ideally, the full factor design must not only satisfy the
orthogonality (i.e., the alternatives are independent), but also the balance (i.e., each level of the attribute
appears the same number of times in the column) requirement. The full factorial design can calculate
the main effects of the attributes and also, analyze the interaction effects between different attributes.
However, the full factor design needs to consider the combination of all attributes and their levels,
which would be a total of 128 (2 × 2 × 4 × 2 × 4) choices of community participation in the conservation
and development policy portfolio. Households need to compare C128

2 policy combinations, which is
not feasible in reality. Therefore, a partial factor design is needed to reduce the number of choices.
This study is based on Stata 15 using the D-efficiency measure approach for the partial factor design.
The main principles are based on the following.

The conditional logit probability Pnj, representing the probability that farmer n chooses the j-th
policy, can be calculated as follows:

Pnj =
exp(x′njβ)

J∑
j=1

exp(x′njβ)

(1)

where parameter β (i.e., farmers’ preference for different attribute variables) must be estimated. Thus,
the selection set scheme is constructed in order to estimate β as accurately as possible. The accuracy
of the estimation can be expressed by the variance-covariance matrix of the estimated coefficient β.
Under the conditional logit model, the matrix is expressed as:

Ω =
[∑

N
n=1

∑
J
j=1z′njPnjznj

]−1
(2)

where
znj = xnj −

∑
J
j=1xnjPnj (3)

Based on this, it can be observed that the expression is calculated using the estimated coefficients of
the attribute parameters. In the process of designing the research experiment, the estimation coefficient
of the attribute parameter cannot be observed in advance. Otherwise, there would be no need to design
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a survey plan. Nonetheless, the coefficient size of the attribute parameter can be estimated through
preliminary investigation, failing which, it can still be input as 0. Here, the estimated coefficient of
the parameter is set as 0 to calculate the variance-covariance matrix. An efficient experimental design
principle is to minimize the variance-covariance matrix by constructing the experimental design based
on the estimated coefficients of a given attribute parameter. There are different efficiency measures for
minimizing the matrix, the most common of which is the D-efficiency value, which is expressed as:

D−e f f iciency =
[
|Ω|1/k

]−1
(4)

where, k is the number of parameters in the model. The D-efficiency estimate is used to identify the
experimental design that maximizes this efficiency value. This measure becomes a D-efficient design.

Omitting the no-choice option in the experimental design limits the participants’ ability to make
effective decisions because, under non-hypothetical conditions, if the option scheme is unattractive,
the participants would postpone or reject the choice. Therefore, in this study, each selection experiment
card consists of two different change options and a no selection option [41]. In general, respondents
who are made to evaluate more than 20 cards would be fatigued [42], the number of cards must
be reduced to increase consumer choice efficiency. The D-efficiency model was used to design a
selection experiment.

Finally, a total of 16 selection sets were generated comprising 32 selections. Given that the
respondents would have to evaluate more than 20 options, it would result in fatigue, and this affects
selection efficiency. The command is divided into two sets of experimental programs, whereby the
respondents only need to make choices among eight selection sets, which greatly improves selection
efficiency while reducing respondent and investigator fatigue. One sample selection can be seen in
Appendix A, Table A1. Specifically, the d-create command in Stata is used to select based on the
modified Fedorov algorithm [43–45].

3. Data and Method

3.1. Study Area

For our research, we selected four NRs in the Qinling Mountains: Changqing, Huangguanshan,
Foping, and Zhouzhi (Figure 1). The Qinling Mountains divide China into North and South areas,
which are characterized by different climates. The Qinling Mountains are also a watershed between the
Yellow River and the Yangtze River systems, making the area one of the most important for biodiversity
conservation in China. There are 23 forestry NRs in the Qinling Mountains, and16 of them are giant
panda protection areas (353,735 hectares), home to approximately 345 wild giant pandas in 2017.
However, the local economy of counties/cities in the Qinling Mountains heavily relies on agriculture
and natural resources (e.g., timber and firewood harvesting, medicinal herbs) [46]. The socio-economic
development in the area is far below the national average.

As shown in Table 1, the selected NRs are managed at either the national or provincial level
and include different protected species (e.g., giant pandas and golden monkeys). Four counties
within or near the selected reserves were selected for the study. Based on farmers’ per capita net
income, per capita GDP, and fiscal revenue, two of them are defined as national poverty counties [47].
Community participation in ecological positions has been observed in the survey area, but remains
insufficient. Indeed, only a very small number of people in each village can obtain this type of jobs,
despite the enthusiasm displayed by most farmers when interviewed. It is also worth noting that the
local government has developed ecotourism based on Changqing, Huangguanshan, and Foping NRs.
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Table 1. Description of selected nature reserves in Qinling, China.

Name Administrative
Region Area (Hectare) Level Conservation Target Year

Established

Changqing Yang County * 29,906 National Giant pandas, torus, and
their habitats 1994

Huangguanshan Ningshan County * 12,372 Provincial Giant pandas and their
habitat 2001

Foping Foping County 29,240 National
Giant pandas, golden

monkeys and their
habitats

1978

Zhouzhi Zhouzhi County 56,393 National
Golden monkeys, other
wild animals, and their

habitats
1984

Note: * indicates national poverty counties. Source: National Nature Reserve Directory (Ministry of Environmental
Protection of the People’s Republic of China, 2016) [48].

3.2. Data Collection

Survey data were collected from the surrounding communities of the four NRs from July-September
2018. In order to optimize the investigation plan for the choice experiment, a pretest was conducted in
the area during August 2017, and feedback was collected to understand whether the attributes and
levels of the design of the experimental program are consistent with reality. Specific interviewees
included village cadres, village representatives, and management personnel. Interviews with the first
two mainly serve to understand whether the community can distinguish between the various options
and make choices. According to preliminary survey results, more than 80% of farmers can complete
the choice of policy attributes with the help of investigators.

The research team adjusted and optimized the experimental plan based on the pre-survey results
and officially launched the survey in 2018 among households that were randomly selected in each
village. Our data collection team comprised 22 trained social researchers—12 graduate students and
10 staff from the NRs—who have rich experience in conducting household surveys and have assisted
us with other survey-based projects for nearly a decade. The survey objectives and questions were
explained to them to minimize potential miscommunication when administering the questionnaire.

The head of the household was invited to participate in the survey, and questionnaires were
completed face to face with the assistance of an on-site investigator and it took 45–60 min to complete.
If the household head was absent, another adult family member was surveyed. The investigators
were required to crosscheck the completed questionnaires with one another to eliminate invalid
responses. In the end, a total of 260 choice experimental questionnaires were received. Excluding some
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respondents who could not understand the experimental content and refused to participate, a total
of 219 valid questionnaires were obtained comprising 41 from Foping NR, 60 from Huangguanshan
NR, 50 from Changqing NR, and 68 from Zhouzhi NR, of which 123 households were inside and
96 households were outside the NR. Definitions and statistical measurements of key variables are
summarized in Table 2.

Table 2. Variables definitions and measurement.

Variable Variable Definition Obs Mean Std.dev.

Y
Farmer’s choice in each selection (1 = choose this
conservation and development policy mix; 0 = do
not choose)

3504 0.45 0.50

NP Establishment of NP (1 = incorporated into NP; 0 = status
quo) 3504 0.50 0.50

ECOTOURISM Ecotourism development (1 = increasing the development of
scenic spots; 0 = status quo) 3504 0.50 0.50

YEAR Conservation period of ecological welfare forests (years) 3504 8.00 7.00

JOB Whether government will provide ecological jobs to farmers
(1 = yes; 0 = no) 3504 0.50 0.50

COMPENSATION
Compensation for ecological welfare forests
(0 = 0 yuan/mu/year; 5 = 1–10 yuan/mu/year;
15 = 11–20 yuan/mu/year; 25 = 21–30 yuan/mu/year)

3504 12.50 12.50

AGE Householder age (years) 219 51.56 12.04

EDU Householder education (years) 219 6.81 3.50

VILLAGER Whether householder is a village cadre (1 = yes; 0 = no) 219 0.13 0.33

PA Whether householder lives inside the NR (1 = yes; 0 = no) 219 0.56 0.50

FORESTLAND Household forestland area (mu) 219 78.11 121.68

INCOME Household per capita income (yuan) 219 10,575 13,764

3.3. Research Method

The choice experimental model is a quantitative analysis method for processing preferences by
setting a series of selections without displaying the preference data, which is a kind of stated preference
method. Compared with revealed preference, in which the respondent can only observe the selection
of an event that has already occurred in reality and cannot select a scenario that has not occurred but
may occur in the future. By consulting the respondents’ choices under different hypothetical scenarios,
the choice experiment can help observe the respondents’ preferences for possible scenarios. Based on
the theory of stochastic utility, this method assumes economic rationality and utility maximization [49].
When indicating preferences, an individual is assumed to choose a set of choices that will bring the
greatest benefit to the individual (i.e., the individual’s choice is based on utility maximization). In turn,
the utility of the selection set is based on the specific combination of attributes and schemes [50].

Based on Lancaster’s theory of random utility [50], whether a farmer participates in a policy
mix depends on the specific policy’s attributes. It is assumed that the policy attributes are
a random combination of the five attributes of the establishment of NP, compensation period,
ecotourism development, ecological jobs, and ecological public welfare forest compensation, and
their corresponding levels. Farmers make choices based on maximizing their own utility. Specifically,
the total utility Uni of the i-th policy attribute combination for the n-th farmer can be expressed as:

Uni = Vni + εni (5)

where
Vni =

∑
5
k=1x′ikβ (6)
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Vni is the utility of the combination of observable attributes, x′ik represents the k-th attribute of the
attribute combination vector of the i-th policy, β is a coefficient vector of the attribute parameter, and
εni is a random error term representing the utility of the unobservable part.

The probability that a farmer chooses a scheme i comprising a combination of policy attributes is:

Pni = Pr(Uni > Unj)∀ j , i
= Pr(Vni + εni > Vnj + εnj)∀ j , i
= Pr(εnj − εni < Vni −Vnj)∀ j , i

(7)

When analyzing the choice experimental model data, it is usually assumed that the random
items are independent of each other and obey the independent and identically distributed (IID) type 1
extreme value distribution. According to McFadden [51], the selection probability of the farmers is:

Pni =
exp(σnVni)∑J

j=1 exp(σnVni)
(8)

The utility of this choice, Vni, can be expressed as a specific linear parameter function:

Vni = x′niβ+ z′nγi (9)

where σn is a scale parameter, which is usually normalized to 0–1, assuming εnj is homoscedastic, x′ni s
an explanatory variable that varies with individual n and scheme i, and z′n is an explanatory variable
that varies only with individual n. The conditional logit model is usually estimated using the asclogit
(alternative-specific conditional logit) command in Stata. However, the conditional logit model assumes
that farmers prefer homogeneity and random items are identical and independent. However, this may
be biased by the independence of irrelevant choices [52], and the farmer homogeneity hypothesis
differs from reality, with farmers’ preferences being heterogeneous [53,54]. To this end, the mixed logit
model is considered a more appropriate method to study the decision-making behavior of farmers
with heterogeneous preferences. The mixed logit model can simulate any random utility model [55],
which is especially effective when a respondent is required to go through multiple iterations [56].
The selection probability using a mixed logit model is:

Pni =

∫ exp(x′niβ)∑J
j=1 exp(x′niβ)

f (β
∣∣∣θ)dβ (10)

where f(β|θ) is a density function of β. The mixed logit model allows all coefficients to differ across
different farmers, implying that there is heterogeneity in farmers’ preferences. Thus, this study uses a
mixed logit model to analyze farmers’ preferences for conservation and development policies. In Stata,
this model is usually estimated using the maxlogit command for the maximum simulated likelihood [57].

In order to analyze the marginal value of different conservation and development policies,
this study computes the point estimate of the non-price policy attribute unit change value (marginal
value), which is termed Marginal Willingness to Accept (MWTA). This represents the marginal
replacement rate of the price attribute versus other attributes [58] and is computed as follows:

MWTA = −
βnk

βnc
(11)

where, βnc and βnk are the estimated coefficients of the ecological public welfare forest compensation
and other conservation and development policy attributes, respectively.
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4. Results and Discussion

4.1. Impact of Different Policies on Household Participation in Conservation

As shown in Table 3, different conservation and development policy attributes can significantly
increase farmers’ willingness to participate in conservation. Specifically, the establishment of the
Giant Panda NP can increase the probability of farmers’ participation by 31.4%. This indicates that
farmers have a positive attitude towards the establishment of the Giant Panda NP. Although most
farmers do not understand the concept and management system of the NP, the existing NR system
emphasizes the species and its habitat protection. Strict conservation management ignores the interests
of community participation and the community at large, although the communities’ dependence
on natural resources is decreasing with increased urbanization and non-agricultural employment
opportunities [59,60]. However, the restrictions imposed by the construction of NRs on community
development remain, protection has not brought about an improvement in community livelihoods.
Therefore, the communities are dissatisfied with the current status of conservation management.
The NP management system emphasizes the importance of community participation, and this is
expected by the communities.

Improving the development status of ecotourism around the PA plays an important role in the
communities’ willingness to participate in conservation and development programs, and can increase
its probability by 154%. With climate change and improved living standards of urban residents,
the demand for ecotourism in Qinling is growing vigorously. The poverty reduction and welfare
enhancement effects brought about by ecotourism are significant and result in improvements in the
living environment and transportation facilities, as well as increased non-agricultural employment
opportunities. The effect of ecotourism on community livelihoods is obvious, although it may
also have negative impacts such as environmental pollution and income inequality [29]. Therefore,
ecotourism development is an important means of community-based natural resource management
and an important mechanism to enhance community participation in conservation. During the
interview process, the communities expressed that ecotourism development was their most urgent
need. Most communities deem ecotourism activities to be more valuable than agroforestry production,
and the enthusiasm for participating in ecotourism is very high. However, they are not satisfied with
the current level of ecotourism development, mainly due to insufficient community participation,
which fails to effectively attract tourists.

It is noteworthy that, after the establishment of the NP, the protected area will be further
expanded. It is inevitable that the cultivated land and forestland closely related to the farmers’
agroforestry production, and especially the community collective forestland, will be included in
the conservation area. As an important part of the giant panda habitat, its use will be subject to
strict restrictions including the collection of forest products, fuel wood, and wood, thereby making
the formulation of ecological public welfare forest compensation programs crucial. Although the
government has already developed a comprehensive compensation plan for ecological public welfare
forests, the communities remain unsatisfied as the existing compensation scheme is top-down and
the compensation amount varies each year. Moreover, there is no effective supervision mechanism
at the village level, the communities passively accept the annual compensation amount, there is a
lack of response and feedback mechanisms, and communities cannot depend on the compensation as
a stable income channel. During the interview process, the community, and especially the farmers
located in and around the PAs, expressed their dissatisfaction with the current compensation standards.
Nonetheless, most shared that if the government provided ecological jobs or participated in ecotourism,
the compensation would be lower. Additionally, while forestland resources located in and around
NRs often have more important ecological and economic value and are, hence, more important to
household livelihoods, the existing compensation standards are consistent across the region, and there
is no increased compensation in important and biodiversity-rich areas.
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The regression results show that farmers prefer a compensation scheme with a long compensation
period, indicating that the communities hope to obtain a stable source of income from the compensation
of ecological public welfare forests. For each additional year of compensation, the probability of
community participation programs increases by 2%. The amount of compensation has a significant
positive impact on community participation. For an additional one yuan/mu compensation for
ecological public welfare forests, the probability of community participation in the policy program will
increase by 8.21%. Ecological jobs also have a significant positive impact on community participation
in conservation, increasing its probability by 122%. These jobs are an important mechanism for
the communities to achieve sustainable development, especially among poor farmers. In fact,
ecological posts form the platform for farmers to directly participate in the protection and earn direct
non-agricultural incomes from ecological protection with low entry barriers.

Table 3. Mixed logit estimation results of farmer protection and development policy attribute preferences.

Variable
Mean SD

Coefficient Standard Error Coefficient Standard Error

Attributes
NP 0.314 * 0.180 −0.969 *** 0.352

ECOTOURISM 1.540 *** 0.334 3.971 *** 0.395
YEAR 0.020 * 0.011 0.050 *** 0.015
JOB 1.218 *** 0.250 3.461 *** 0.373

COMPENSATION 0.082 *** 0.013 −0.137 *** 0.014
Interaction

AGE*NP −0.037 0.023 −0.036 *** 0.006
AGE*ECOTOURISM 0.000 0.001 −0.003 *** 0.000

AGE*YEAR −0.005 0.005 0.000 *** 0.000
AGE*JOB 0.297 *** 0.043 0.017 *** 0.006

AGE*COMPENSATION 0.099 *** 0.026 0.000 0.004
EDU*NP 0.007 * 0.004 −0.009 *** 0.003

EDU*ECOTOURISM 0.860 *** 0.108 0.344 *** 0.049
EDU*YEAR −0.210 *** 0.067 0.280 *** 0.050
EDU*JOB 0.004 0.003 0.006 *** 0.002

EDU*COMPENSATION −0.008 0.060 −0.030 0.035
VILLAGE*NP 0.348 0.680 0.170 0.669

VILLAGE*ECOTOURISM 6.626 *** 1.494 9.766 *** 1.485
VILLAGE*YEAR 0.022 0.047 −0.282 *** 0.063
VILLAGE*JOB 3.446 *** 0.756 −4.273 *** 1.512

VILLAGE*COMPENSATION 0.082 ** 0.036 −0.266 *** 0.060
PA*NP 1.088 ** 0.498 −2.330 *** 0.526

PA*ECOTOURISM 2.144 *** 0.590 6.828 *** 0.953
PA*YEAR −0.008 0.028 −0.069 ** 0.027
PA*JOB 1.497 *** 0.543 1.409 *** 0.442

PA*COMPENSATION −0.016 0.021 0.059 *** 0.014
FORESTLAND*NP 0.035 0.199 0.600 *** 0.131

FORESTLAND*ECOTOURISM 0.558 ** 0.250 2.192 *** 0.229
FORESTLAND*YEAR −0.043 *** 0.010 −0.001 0.004
FORESTLAND*JOB 0.257 0.207 2.140 *** 0.251

FORESTLAND*COMPENSATION 0.055 *** 0.014 0.020 *** 0.008
INCOME*NP 0.157 0.460 0.203 0.310

INCOME*ECOTOURISM 1.046 * 0.562 3.038 *** 0.516
INCOME*YEAR −0.038 0.026 0.062 *** 0.022
INCOME*JOB −0.233 0.654 3.278 *** 0.443

INCOME*COMPENSATION 0.028 0.023 0.117 *** 0.021

(1) The regression result of the attribute variable is not added to the interactions, so that the marginal coefficients
can be explained directly. (2) Considering the number of parameters in one regression and to reduce collinearity,
the interactions are, respectively, included in the explanatory variables. (3) The sign of the estimated standard
deviations is irrelevant, they should be interpreted as being positive. (4) ***, **, and * denote statistical significance
at the 1%, 5%, and 10% levels, respectively.

Based on the standard deviation coefficient, the coefficients of the five attribute variables are
significant, indicating that the farmers have greater heterogeneity in their preferences of the five
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protection and development policies, further indicating that the conditional logit model is unsuitable
for this study. A mixed logit model may be necessary to address the heterogeneity of farmers.

4.2. Impact of Farmers’ Socio-Economic Characteristics on Conservation and Development Policy Preference

In the selection of social and economic characteristics, age, education level, whether the respondent
is a village cadre, family forestland area, family income, and whether the respondent lives in
an NR are important manifestations of the socio-economic characteristics of the affected farmers.
With urbanization and the retreat of rural primary and secondary schools, most of the members of the
surrounding communities in the NR that are left behind are elderly. In the future, as the education
level of their children is further improved, the community aging issue will become more serious.

The regression results show that older farmers prefer to choose a combination of high ecological
compensation and provision of ecological jobs. Older farmers have limited ability to participate in
ecotourism, have less knowledge of the new NP, and are less willing to participate. They are more
concerned about how to obtain direct economic benefits, ecological compensation and ecological jobs
are policies that can bring direct income to farmers and thus, are favored by older farmers when
assessing conservation and development policies.

Farmers with high education levels are more likely to participate in the establishment of NP and
to develop ecotourism. Based on various information media, they can better understand that the
government attaches importance to the establishment of NPs, and that this can bring a number of
non-agricultural employment opportunities to the community. Moreover, they have a higher ability to
participate in ecotourism management and can benefit from the ecotourism development process.

Village cadres are more inclined to choose to increase ecotourism development, increase ecological
compensation, and provide ecological jobs, all of which are important driving forces for community
development. Their preference for participation in the establishment of NP and compensation period is
not significant. The willingness of communities inside NRs to change the conservation and development
policies is strong, and there is a significant positive preference for the establishment of NPs, ecotourism
development, compensation for public welfare forests, and providing ecological jobs.

Communities inside the NR are strictly restricted by the conservation policy and most NRs
emphasize nature protection while neglecting community interests. Therefore, these communities
expect to establish NPs. Most of the communities in the NRs are located in areas with beautiful natural
landscapes and rich biodiversity and have the necessary conditions for ecotourism development.
There is no obvious difference in preferences between the communities inside and outside the NRs in
terms of ecological posts and compensation of ecological public welfare forests.

Farmers with large family forests are more inclined towards ecotourism development, shorter
compensation periods, and higher compensation amounts, but they have no strong preference for the
establishment of NPs and ecological jobs. This is because farmers with more forestland have material
conditions for ecotourism. The rich forest resources are conducive to activities such as undergrowth
landscape viewing, fishing, and undergrowth breeding. Moreover, they can provide abundant wild
vegetables, mushrooms, fungi, and other foods. Lastly, a shorter compensation period is conducive to
farmers with rich forest resources to obtain more compensation opportunities.

Farmers with high incomes prefer ecotourism development and establishment of NPs, but their
preferences for other policy attributes are not significant. The reason is that farmers with high incomes
are more satisfied with the current development status. While the establishment of NPs can yield more
employment opportunities, it may also increase the intensity of protection and limit the scale utilization
of natural resources. Even if the existing compensation for ecological public welfare forests were to
increase, it would account for only a small portion of household income. In addition, farmers with
higher incomes have more non-agricultural employment channels, and their demand for ecological jobs
is not strong. However, their ability to participate in ecotourism development is stronger, including
participation in ecotourism management and non-agricultural employment opportunities. Even if
participation were impossible, ecotourism development would enhance their cultural welfare, in terms
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of better landscape views, recreation, and other forms of entertainment. Moreover, the improved
infrastructure construction in the surrounding areas would improve their well-being levels.

Considering that logit regression belongs to the family of generalized linear models and its
expression ability is limited, in the process of mixed logit regression, this study discretizes the family
forestland area and per capita net income, which can simplify the model and reduce the risk of model
over-fitting. It is also easy to quickly iterate the model and improve its predictive ability.

4.3. Farmers’ Preference for Conservation and Development Policies

Farmers have different preferences for different conservation and development policies.
Understanding their degree of preference for different policies plays an important role in the latter’s
implementation. Formula (11) is used to calculate the preference of farmers based on the estimated
coefficients of different policy attributes in Table 4 as shown below.

Table 4. Farmers’ preferences for different policy attributes.

Attribute Coefficient Preference

NP 0.314 −3.825
ECOUTOURISM 1.540 −18.780

YEAR 0.020 −0.239
COMPENSATION 0.082

JOB 1.218 −14.836

The results in Table 4 indicate that there is a large difference in the farmers’ degree of preference for
different conservation and development policies. Farmers have the highest preference for ecotourism
development policies and are willing to forego 18.8 yuan/mu in compensation for ecological public
welfare forests if the government increases the development of scenic spots.

This figure exceeds the compensation of the current national-level ecological public welfare forest.
On the one hand, this indicates that the current compensation for national-level public welfare forests is
low while, on the other hand, the communities have a high demand for, and are willing to pay towards,
ecotourism development. Farmers’ preferences for ecological jobs ranks second, and farmers are willing
to reduce the amount of ecological public welfare forest compensation by 14.8 yuan/mu in exchange.
This is, basically, consistent with the national ecological public welfare forest compensation standards.
The communities’ preference for the establishment of NPs ranks third. Farmers are positive towards
the establishment of NPs and are willing to forego compensation of 3.8 yuan/mu/year in exchange.
The communities have a lower preference for the compensation period of ecological public welfare
forests. For each additional year of compensation, farmers are willing to reduce the compensation
amount of the ecological public welfare forest by 0.24 yuan/mu.

On the one hand, the positive effects of conservation and development policies on community
participation in conservation have been explained by existing research, which found that ecotourism
participation, ecological compensation, and other conservation mechanisms generate livelihoods
for the community [9,18,23,28]. On the other hand, several studies found that PAs have actually
caused a negative effect on livelihood. This is in line with the results of our study, suggesting that the
establishment of PAs should be combined with conservation and development policies which take into
account local preferences and increase community participation [13–17].

5. Conclusions

Based on the heterogeneity hypothesis of farmers, this study designed the experimental program
by selecting a combination of conservation and development policies and using a mixed logit model to
measure the farmers’ participation and preferences for different policies in the Qinling NRs. The main
findings are as follows.
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First, the establishment of NPs, ecotourism development, compensation period, ecological posts,
and compensation for ecological public welfare forests can significantly increase farmers’ willingness to
participate in ecological conservation programs. Second, farmers have different preferences for different
conservation and development policies. They have the highest preference for ecotourism development,
followed by ecological jobs, establishment of NPs, and finally, the compensation amount and period for
the ecological public welfare forest. Third, there are significant differences in the degree of preference
for conservation and development policies among farmers with different socio-economic characteristics.
Older farmers prefer a combination of high ecological compensation and the provision of ecological jobs.
Farmers with higher education levels prefer to participate in the establishment of NPs and ecotourism
development. Village cadres are more inclined towards increasing ecotourism development, improving
ecological compensation, and providing ecological jobs. Communities living inside NRs have a strong
willingness to change the current status of conservation and development policies and have significant
positive preferences for the establishment of NPs, ecotourism development, compensation for public
welfare forests, and the provision of ecological jobs. Households with large family forestlands are
more inclined to ecotourism development, shorter compensation periods, and higher compensation
amounts. Farmers with higher incomes prefer ecotourism development. our study confirms the
importance of combined conservation and development policies to promote community participation
in conservation. Moreover, our study analyzes the relationship between different conservation and
development policies from the perspective of the community.

The conclusions of this study have important implications for the improvement of conservation
and development policies. First, there is a one-size-fits-all phenomenon in current protection and
development policies, which does not take into account the linkages and synergies between different
policies. Conservation and development policies should complement each other and work together
to achieve coordination. For example, in some giant panda NRs without ecotourism development,
the establishment of NRs have increased poverty and caused income losses due to wildlife crop
destruction and insufficient compensation from ecological projects. However, in NRs with more
developed ecotourism and higher ecological compensation, community seem to have suffered less
conservation costs and benefited more form conservation activities.

Second, although the communities’ highest preference is for ecotourism development, this reflects
the farmers’ high expectations, which are often difficult to meet in reality. Greater consideration should
be given to how to make the community participate in the benefits. When ecotourism development
cannot achieve sustainable livelihood improvements for a community and only a small number of
people benefit, the gap between the rich and the poor will increase. Moreover, the development of
ecotourism will inevitably have a negative impact on the protection of species and their habitats.
Therefore, the development benefits of ecotourism need to be returned for biodiversity conservation and
community development, in particular through the forest guard posts. In areas where ecotourism has
not been developed, it is necessary to increase government transfer payments to improve community
infrastructure and ecological compensation.

Third, the degree of benefit from different conservation and development policies differs by
community. Only a small number of people have obtained the benefits of ecotourism and ecological
jobs. While most people cannot participate, the communities still have the strongest preference for
these two policies. Although the coverage of ecological public welfare forests is large, most farmers
can participate in the benefits. However, the communities’ benefits are insufficient and the funding
sources are unstable, which cannot serve as a sustainable income source for households. To this
end, the government should broaden the funding sources in the implementation of conservation and
development policies and undertake measures to increase the participation of rural labor.

Although this study explored community participation and preferences with respect to different
conservation and development policies, the social and ecological effects of these policies, as well as
their interaction effects, were not fully captured. Future studies could perform social and ecological
impact evaluation about conservation and development policies.
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Appendix A

Table A1. Example of a stated preference choice experiment included in the survey.

Properties Choice A Choice B Choice C

NP Establishment of NP Maintain status quo

I’m not going to choose
either one

Ecotourism Increase the development of
scenic spots Maintain status quo

Compensation period of
ecological welfare forests 1 year 15 years

Ecological jobs None Provide ecological jobs

Compensation of
ecological welfare forests 0 yuan/mu/year 21–30 yuan/mu/year

Your choice
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