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China’s central government has issued several governance policies for protected areas since 2015. Some of these affected the use of natural resources by the farmers living in protected areas. Tourism is an important source of income for farmers around such areas. Based on the survey data of 1,028 farmer households, this study use propensity score matching (PSM) method to solve the samples selection bias and improve the accuracy of evaluation. For both the vertical and horizontal, this study explores the changes in the impact of tourism on farmers’ household income under regulatory policies. Longitudinally, before the introduction of these policies, the income effect of tourism on the per capita net income of households was about 49.21%, while this percentage dropped to 41.36% after their introduction. Horizontally, before these policies were implemented, the farmers involved in the protected areas’ tourism experienced 16.30% higher tourism income effect than those outside protected areas. Post implementation, the income effect of tourism in protected areas dropped by 9.83%. Empirical data based on the abovementioned were used to verify the inhibitory effect of the existing control policies on tourism in protected areas, and put forward the direction of policies reform in China or state governance-protected areas in other countries.

KEYWORDS
China, protected areas tourism, policies effect, policies impact, household income, propensity score matching (PSM)


1. Introduction

By 2020, there were at least 22.5 million square kilometers of terrestrial and inland water ecosystems (accounting for 16.64% of the global land area) and 28.1 million square kilometers of coastal waters and oceans in protected areas (UNEP-WCMC and IUCN, 2021). The establishment of protected areas is key to preventing habitat and species degradation (Wang and Liu, 2021). The West has used the mode of Yellowstone National Park, i.e., the fence-and-fine approach, for a century (Kitamura and Clapp, 2013). Although the management mode of protected areas has been reformed, from the management ownership perspective, the state still governs 90.00% of the world’s protected areas (Nyaupane et al., 2022).

China’s protected areas are legally designated areas to protect representative natural ecosystems and rare or endangered wildlife species (Regulations of the People’s Republic of China on Protected Areas, 2017). State governance is the only governance mode of protected areas in China. According to the differences of importance, they can be divided into national-level protected areas and provincial-level protected areas. By the end of 2018, there were 2,750 protected areas of various types in China, including 474 national-level protected areas and 2,276 provincial-level protected areas, covering a total area of about 1.47 million square kilometers, accounting for 14.88% of the land area. National-level protected areas funds are provided by the central and provincial governments, and provincial-level protected areas funds are provided by provincial governments. Provincial-level protected areas have no regional governance policies, and are generally managed protected areas according Regulations of the People’s Republic of China on Protected Areas. China’s protected areas (similar to the I-IV categories of the IUCN protected areas) learned from Yellowstone’s “fencing” management principle. They are divided into three zones: core zone, buffer zone, and transition zone. None is allowed to enter the core zone except those who have been approved by management committee for scientific research. In order to deliver successful conservation outcomes, indigenous people have to be excluded from core zone. For those residents who cannot relocate temporarily, a transition period shall be established for them. Indigenous people can continue to live in the buffer zone. However, the indigenous people living in the core zone and the buffer zone are only allowed to carry out necessary agricultural production, but can’t expand the areas of house, production facilities or cultivated land. Scientific experiments, tourism and breeding of rare wild animals are allowed in the transition zone. Indigenous people living in the transition zone shall not build production facilities that maybe pollute the environment, destroy resources or landscapes, such as small farms.

Numerous people reside in and around protected areas in China, and these areas are also the country’s poverty-stricken zones (Wang, 2017). It is relatively difficult for China to achieve the dual goals of biodiversity conservation in protected areas and the development of the surrounding communities. Farmers around the reserves face innumerable adverse effects of the biodiversity conservation policies, which deny them developmental opportunities. This can be detrimental because if they are deprived of the benefits of conservation, they will stop taking an active interest in the conservation of such areas (Wang et al., 2010). Services or natural resources are considered to be a key part of farmers’ production activities and life around protected areas, and these kinds of environments and their resources offer economic value (Thondhlana and Muchapondwa, 2014; Bakkegaard et al., 2017). Especially, under the policy of restricting the use of tangible natural resources by the management department of protected areas, tourism employs intangible environmental services to realize value-added environmental income, which can alleviate the contradiction between protection and economic development (Lamsal et al., 2015). According to the Regulations of the People’s Republic of China on Protected Areas, ecotourism can be carried out in the transition zone of protected areas, and 80.00% of the protected areas in China involve ecotourism activities (Zhou et al., 2021).

The regulatory policies of protected areas include governmental measures aimed at prohibiting or restricting the relevant persons in such areas from engaging in activities that may adversely impact the ecology (Qi and Ke, 2021). Problems in the policy and governance of protected areas have always been regarded as a great threat to protected areas (Hockings, 2003). Under the single governance mode of the Chinese government, protected areas pay too much attention to ecological protection (Shen, 2018). Tourism and community farmers are regarded as external threats to protected areas. Regulations tend to expand the authority of the state by imposing restrictions in populated areas formerly not under control of protected areas officials (Heinen and Mehta, 2000). Since 2015, the laws and regulations of China’s central government regarding the management of protected areas suddenly intensified. Protected areas have been included into the prohibited development areas of the “national ecological protection red line,” with an emphasis on control. Prohibited development areas refers to the “prohibition of industrialization and urbanization” development areas. It should not refuse the environmentally friendly use of traditional agriculture and animal husbandry, low-intensity ecotourism and sightseeing. However, during the implementation of the policies, the local authorities worried about tourism activities that adversely affect protection, so they shut down and dismantle tourism facilities across the board over a short period (Wu et al., 2022). They are also very sensitive to the approval of new tourism projects (Yang and Zhang, 2021). Due to the lack of classified guidance, the existing tourism in the transition zone of protected areas has been disturbed to varying degrees in terms of scheme preparation, infrastructure construction, and routine maintenance. This, to some extent, hinders the development of tourism in protected areas.

While protecting the ecological environment, the regulatory policies related to protected areas should reduce the adverse social impact, or at least not intensify farmers’ poverty (Duan and Ouy, 2020). In recent years, the systematic concept that tourism, community, and protected areas are an interactive whole has been established, and the policy of identifying the interests of different groups has been emphasized in the context of improving the sustainable management of tourism in protected areas (Wilson et al., 2009; Pfueller et al., 2011; Snyman and Bricker, 2016). State-governed is an important governance mode of global protected areas. The dual objectives of protecting biodiversity in protected areas and improving community livelihood may contradict each other, leading managers to face the arduous task of balancing human, and economic development and protecting biodiversity priorities (Nyaupane et al., 2022). Under the State-governed framework, designing incentive-compatible tourism policies in protected areas and improving policy efficiency is a vital issue that needs to be addressed urgently by the government and the concerned academic scholars (Cai and Yu, 2012).

The contradiction between resource protection and farmers’ development in protected areas is rooted in economic interests. The modern ecological protection concept emphasizes the coordinated advancement of ecological benefits and social economy while attaching importance to farmers’ benefits from the protection process (Bennett and Dearden, 2014). On the one hand, the implementation of regulatory policies in protected areas deprives communities of some rights to use natural resources, which may inhibit tourism. On the other hand, it increases the quality of ecosystem services to a certain extent or promotes tourism. Under the combined influence of inhibition and promotion, from an economic perspective, this study verifies the changes in the effect of tourism on farmers’ household income before and after the intensive introduction of protected areas’ control policies. Whether the existing protected areas’ tourism control policies have yielded benefits or incurred losses for farmers’ tourism, the conclusion of this study can response to the impact of a series of intensive protected areas’ tourism control policies in China through empirical data on the changes in farmers’ household income contribution. State governance in China and other countries around the world has the potential to achieve effective biodiversity conservation. However, this governance will need to undergo some improvement before it becomes more inclusive, more equitable and reduce conflict. This study provides empirical support for alleviating the contradiction between protection and development and improving the tourism development policies in the state-governed protected areas.



2. Literature review

Having constitutional status is a key strength of protect areas governed by the state (Wicander, 2015). The IUCN and CBD recognize and recommend four governance modes of protected areas: governance by government (at various levels), governance by private individuals and organizations, governance by indigenous peoples and/or local communities, and shared governance (i.e., governance by various rights holders and stakeholders together). The governance mode determines who has authority and responsibility in protected areas (Borrini-Feyerabend et al., 2013). Governance by private individuals and organizations, governance by indigenous peoples and/or local communities, shared governance these three modes are not applicable when land ownership is held by the state, as the case of China. The government governance mode implies that the government (including the central or provincial government) has the authority, responsibility, and obligation to manage protected areas, and it decides upon the protection objectives. In China’s constitution, there is a general provision for the state ownership of natural resources. The state (all citizens) has the ownership of all natural resources related to the national economy and individual livelihood (Liu, 2014). Therefore, the current protected area system in China needs to follow a top-down holistic path, governance by government is a more suitable governance mode for China’s protected areas.

From their origin and following a global pattern, the vast majority of protected areas were established under tight government (Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services [IPBES], 2018c). Compared to the other types, protected areas under government governance often tend to cover larger pockets of land, which have the ability to safeguard greater amounts of species and maintain intact habitats as well as maintain ecosystem services (Ladle and Whittaker, 2011). The case studies provide further examples supporting this trend: state governance protected areas are reported to, in the very least, have achieved conservation success in terms of maintaining the integrity of a large habitat in a landscape of increasing poaching, and land encroachment. Although the use of natural resources and illegal activities continue to some extent, levels have been observed to be lower inside protected areas than outside (Borrini-Feyerabend et al., 2013; Wu et al., 2022). But, major budget cut, extractive activities, protected area downgrading, lack the necessary social acceptance (Bruner et al., 2001; Ferro et al., 2014), political corruption (Irland, 2008), these undermined protected areas in many parts of the world, rendering state governance protected areas ineffective (Borrini-Feyerabend et al., 2013). Addressing these issues is likely to depend on reforms of improve management (Ladle and Whittaker, 2011). Biological Diversity, the Aarhus Convention and the 2030 Agenda for Sustainable Development, call for alternative modes of governance to include effective collaboration among different public and private actors and stakeholders (Couix and Gonzalo-Turpin, 2015; Decker et al., 2016). Decentralization that would improve livelihoods for specifically marginalized groups near protected areas (Larson and Soto, 2008). As a response to this call, European Union member States and Central Asia tend to decentralize or public-private govern. For example, gave subnational authorities the power to create protected areas led to closer involvement of local authorities in the management of protected areas in France (IUCN France, 2013). Norway introduced regional large carnivore committees, with local politicians appointed by the Ministry of the Environment to manage human-wildlife conflicts. In Africa, whether the community-based forestry that emerged in 1980 or the community wildlife management schemes recent initiative and Integrated Landscape Management (ILM), these all make a great effort to empower local resource users. In eastern- and southern Africa where natural features are favorable to develop markets for wildlife and where land tenure regimes and legislation favor private ownership. Non-state governed protected areas start to establish, making up great majority of protected areas gazetted after 2010 (Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services [IPBES], 2018a). Such governance mode reforms may contribute toward better taking account of the needs of local governments, communities, citizens and local knowledge holders when designing and implementing conservation policies and actions, and alleviate the contradiction between resource protection and community development.

Some scholars reported that the control policies of protected areas negatively affect tourism. Policies determine the ownership or the right to use the natural resources of protected areas and prohibit or restrict the exploitation and use of natural resources by residents (Masud et al., 2014; Nakakaawa et al., 2015). Several studies have been based on concerns about the negative impact of such control policies on tourism. There are too many governance policies that restrict tourism activities in protected areas, and there is a belief that the welfare of farmer households is adversely affected (Naidoo et al., 2019). This calls for flexible policies to address the situation (Drescher and Brenner, 2018). The negative impact of protected areas’ control policies on tourism is reflected in three aspects. First, policies give more weight to protective approaches to biodiversity conservation and restrict ecotourism stringently (Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services [IPBES], 2018b). For example, in Nepal, such policies restrict traditional access and land use in the buffer zones, resulting in farmers’ economic loss (Heinen and Mehta, 2000). Second, since the tourism operators must abide by the restrictions of the management department of protected areas regarding the types of tourism that can be managed (Pfueller et al., 2011), even in the transition zone where tourism is allowed, some tourism projects have to be shut down. The new construction and repair of tourism infrastructure in protected areas cannot be carried out because it is difficult to obtain the approval of the protected areas’ management department. In developing countries, tourists have not arrived at a consensus on the form of wilderness tourism in protected areas, and they prefer tourist destinations with relatively complete tourist facilities, all of which affect the development of tourism in protected areas. The control policies of the marine reserve in Tioman Island, Malaysia, prohibit all construction activities that may threaten biodiversity, including tourism, thus affecting the development of regional tourism (Masud et al., 2017). Third, the management department of protected areas and the existing policies of protected areas lack the policy design of community participation in tourism and sharing of tourism benefits, tourism income is unequally distributed among the households. The tourism of protected areas has become a form of mass tourism controlled by powerful stakeholders, and farmers around protected areas lack the right to voice their opinions when it comes to higher-income projects, such as tourism franchising; they also lack external financial support (Badola et al., 2018; Sene-Harper et al., 2018). Ezebilo and Mattsson (2010) examined the contribution of the Cross River National Park, Nigeria, only few household benefited from income from tourism who live in closest village, the households who have not benefited from tourism have to earn additional income to reach their initial utility level, this may risk the primary objective of biodiversity conservation. Su (2004) stated that farmers’ participation in tourism in protected areas in China is low. Only 10.70% of the protected areas constitute more than 50.00% of farmers’ benefits from tourism, while 22.70% of the farmers around protected areas do not benefit from tourism.

Numerous studies have also verified the success of tourism depends on policies that mix nature conservation goals with income generation and, in given areas, community development (Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services [IPBES], 2018b). That as long as the corresponding interest-protection measures are undertaken, the protected areas’ regulation policies positively impact tourism. Tourism can help increase employment (Roberts, 2002), earn income (Ma and Wen, 2016; Baral et al., 2017), alleviate poverty (Corson, 2014), improve infrastructure (Cuthill, 2009; Ezebilo and Mattsson, 2010), obtain financial subsidies (Ezebilo and Mattsson, 2010), and to some extent, alleviate community resistance to nature conservation policies (Chaminuka et al., 2011). Such as, Africa has been considered as one of the fastest growing tourism regions in the world. “Wildlife Watching Tourism” provide job opportunities for the local population through providing services to visitors, working as tour guides, staff, and cultural performers (UNWTO, 2017). The existing literatures highlight three aspects. First, communities that are highly dependent on natural resources are prone to economic losses when external forces affect these resources. To avoid losses, farmers have to liberate their labor force from primitive natural resource exploitation activities and realize diversification and non-agriculturalization of livelihood strategies (Bown et al., 2013). Tourism is of utmost significance to the non-agricultural livelihood choices of farmers because of its fewer barriers to entry (Muresan et al., 2016). Second, to prevent farmers from engaging in resource-consuming industries, the management department of protected areas offers farmers eco-friendly employment opportunities and development projects, such as ecotourism, and support measures like skill training and funds, thus enhancing farmers’ ability to develop (Ma et al., 2019). Third, tourism activities require a good natural environment and a complete ecosystem (Wu et al., 2021). The governance policies of protected areas have improved the service quality of ecosystems and the value of recreational services. Such as environmental certification is effective tool in promoting sustainable tourism in Europe (Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services [IPBES], 2018c).

Within international protected area management, the relationship between protected areas and tourism is developing dynamically. The existing research results and national tourism governance policies of protected areas highlight the key significance of protected area tourism. However, there lack of research on the governance policies of China’s protected areas, especially the tourism governance policies. Since 2015, a series of control policies of protected areas intensively introduced in China. Political and academic circles in China and world attach importance to this, but there is a lack of quantitative research in this area. Presently, most studies have qualitatively analyzed the relationship between control policies and tourism from a theoretical perspective (Badola et al., 2018; Wu et al., 2021). Only a few studies have quantitatively examined the impact of control policies in protected areas on tourism(Ezebilo and Mattsson, 2010; Ma and Wen, 2016; Ekayani et al., 2019). The ones that did, arrived at different conclusions mainly because of the differences in research methods and sample selection. Most existing studies adopted descriptive statistical analysis or traditional linear regression measurement methods combined with into reviews. The sample heterogeneity is usually not considered, and the research area remains limited to a specific protected area. This causes the lack of a larger sample range and more scientific and reasonable research methods. In this study, 1,028 households around 6 protected areas were considered. The effects of tourism on household income highlighted the impact of control policies on farmers’ tourism and verified whether the existing tourism governance policies in protected areas are reasonable. This study maybe provide some empirical data from China for the research of protected areas tourism in the world.



3. Overview of the research areas and data sources


3.1. Overview of the research areas

The data of this study were obtained from the investigation of 1,028 households in 44 villages around 6 protected areas in Liaoning Province from July to August 2021. Protected areas cover 2.22 million hectares of land in this province, accounting for about 11.00% of the entire province’s land area. Among the 44 villages surveyed, 27 are located in the protected area and 17 are on its periphery. These six protected areas were established from 1998 to 2007. According to the Regulations of the People’s Republic of China on Protected Areas promulgated in 1994, “the transition zone of the protected area could carry out appropriate tourism.” At that time, the tourism governance policies of the protected areas were relatively lenient, and the farmers around protected areas had chances to engage in the tourism business. In 2015, the control policies of nationally protected areas became stricter, and many management rules were listed for tourism businesses in protected areas. From 2011 to 2019, the proportion of farmers living in the protected areas who can get jobs in tourism enterprises have declined from 32.00 to 21.00% because of untrained and lack the skills. Even employees working can only engage in low-skilled work such as ticket sales. They have no opportunity to participate in the decision-making of tourism enterprises. According the Articles 2 and 3 of the Interim Measures for the Approval and Administration of Construction Facilities in National Protected Areas stipulate issued in 2018. That the construction of facilities, including temporary and permanent facilities, by crossing or occupying national protected areas should be reviewed and approved by the state or provincial Forestry Administration. Even in the transition zone, it is difficult to obtain approval for the tourism infrastructure construction such as restaurants or hotels, and some leisure farm originally operating in the protected areas have to move out of the protected areas, so the proportion of restaurants and hotels operating outside the protected area has increased from 30.00 to 43.00% (Figure 1). For example, the Haitang Mountain Protected Area started its tourism operation in 1991 and faced the problems of aging tourist trails and insufficient parking areas. It was necessary to cut some forest resources for infrastructure construction and restoration, and the local forestry management department refused to approve it. Among the respondents, no one has obtained the franchise right, such as cruise ships or campsites in protected areas, and these franchise rights are monopolized by large companies outside the protected areas or state business in the tourism sector. State issued the tourism management policy of the protected areas, limited or insufficient involvement of all stakeholders, in particular local famers, in setting objectives and strategic direction as well as in planning, management or monitoring of the protected areas. This leads to resentment by local stakeholders who feel they have no voice.
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FIGURE 1
Types of tourism employment.


Boundary disputes have caused dissatisfaction among stakeholders. While enjoying a high level of national authority, the state expanded the scope of protected areas without consulting stakeholders or making appropriate compensation. During the boundary survey, the Liaoning Province found an overlap between various types of protected areas, and the overlapping proportion of protected areas and natural parks (similar to V in the IUCN classification) accounted for 5.00% percent of the protected areas. For example, the Monkey Stone Protected Area and Monkey Stone National Forest Park partially overlapped. The solution to this problem was to shut down the tourism projects already in operation in these areas. Expand the scope of the protected areas including the original natural park. The interests of tourism operators in the natural park are damaged.



3.2. Data sources

According to the World Data on Protected Areas (2013), farmers living in protected areas (including farmers living in the core area, the buffer area, and the so-called transition zone) and those within 10 km range outside the fence of protected areas are considered “farmers around protected areas.” The data collection was made by face-to-face questionnaire survey. A total of 44 villages were surveyed. According to the list of farmers provided by the village committee, we took random sampling and typical sampling method. For the tourism operation farmers in the village, we adopted the typical sampling method, and for the non-tourism operation farmers, we adopted the random sampling method. In principle, 30 samples would be surveyed in each village (due to the unfavorable organization of individual village cadres or the lack of cooperation of farmers, the survey samples were less than 30 in individual villages, but at least the sample number was guaranteed to be more than 25). The questionnaire included questions on the geographical location of farmers’ households, the basic situation of their members, agricultural forestry and non-agricultural management, tourism management, and so on. All the data in the questionnaire have been approved by the surveyed farmers and promised to be used only for academic research and not to disclosure that will damage the information security of person.

The total survey sample included 1,028 farmers, with 980 valid responses. Among the 980 farmers, 400 lived within the protected fence, and 580 outside the protected area fence. To investigate the impact of control policies on tourism in protected areas, this study selected the years 2011 (before the implementation of control policies) and 2019 (after the implementation of control policies) for comparison. The survey was conducted in 2021, but the data on farmers in 2019 were examined because the data on farmers’ tourism changed greatly in 2020 due to COVID-19. Therefore, the data from 2019, a normal year before the pandemic, was considered and analyzed. Data from 2011 were drawn from the surveyed farmers who reviewed the basic situation of their households 10 years prior. In 2019, 116 farmers engaged in the tourism business, accounting for 11.84% of the total sample. Figure 2 shows the sample and distribution. In 2011, 59 farmers engaged in the tourism business, accounting for 6.00% of the total sample. The participation ratio reflects that farmers’ participation in tourism around the protected areas was not high before and after implementing the policies.


[image: image]

FIGURE 2
Diagram of samples distribution.





4. Research methods


4.1. Ordinary least squares (OLS) regression analysis

This study compares the data on the contribution of farmers’ tourism to their household income in 2011 and 2019. It investigates the changes in farmers’ participation in tourism and its impact on household income before and after the implementation of control policies. It reflects the impact of the control policies on tourism in protected areas. In previous studies, the OLS method was used to estimate the impact of tourism on household income. The regression equation is as follows:

[image: image]

where Ln Yi is the logarithm of the ith farmer’s household net income, and Xi is the observable characteristic variable and resource endowment of the household and the head of the household that affect the ith household’s net income, including the age, gender, educational level, political identity of the head of the household, household labor force, household woodland area, household cultivated land area, the distance to the county government (reflecting the transportation convenience), the short distance to the entrance of the protected area (the value of farmers in the protected area is 0), and evaluation of tourism resources in the village (self-evaluation of surveyed farmers, as shown in Table 1). Ti indicates whether the household participates in tourism (i = 1 for farmers who operate tourism and i = 0 for farmers who do not), β2 is the income effect of tourism, and μ_i is the random error term.


TABLE 1    Main explanatory variables and descriptive statistics.

[image: Table 1]



4.2. Propensity score matching (PSM)

First, farmers’ participation in tourism around the reserve is not random behavior. It is a choice that farmers make based on their household characteristics and resource endowments, which is the result of self-selection. Whether farmers participate in tourism is not an exogenous but a virtual endogenous variable. Therefore, using the OLS to estimate the impact of participation in the tourism business on household income would lead to deviation caused by self-selection. Second, farmers’ participation in tourism may be determined by their household characteristics and resource endowment, affecting their net household income. This would cause endogenous problems when estimating the impact of tourism on a household’s net income, that is, household participation in tourism is related to the household’s net income as well as error terms (Ma and Wen, 2016).

To solve these problems, the PSM method was adopted to solve the deviation problem caused by self-selection (Rosenbaum and Rubin, 1983; Naidoo et al., 2019) and a counterfactual framework to approximately randomize non-random data was constructed. The households that participated in the tourism business could only observe the household income after participating in the tourism business. Therefore, using the propensity score to construct a quasi-natural experiment proved beneficial. The logit model was employed to calculate the propensity score of each household according to the characteristics that affect farmers’ participation in tourism. A control group similar to the one that included those participating in tourism could be identified among the households that did not participate in tourism. Consequently, the approximate randomized data could be constructed. According to Rosenbaum, the average treatment effect of the treatment group is:

[image: image]

where N denotes the number of farmers engaged in tourism, Σi:Di means that only the farmers involved in tourism are added up, Y1i is the household income of farmers involved in tourism, and Y0i indicates the household income of farmers who have participated in tourism, now assuming that they have not participated in tourism. Y1i is observable, while Y0i is a counterfactual result, which needs to be estimated by the PSM method considering farmers who are not involved in tourism. There are some basic steps. First, the related variable Xi which affects (Y0i, Y1ii) and Di must be selected. Thereafter, the propensity score of farmers’ participation in tourism by using the logit regression model must be estimated. Finally, the propensity score according to the probability should be matched, and each component of Xi should be standardized as follows:
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where [image: image] and [image: image] are the sample averages of the matched treatment group and control group, respectively, and[image: image] and [image: image] are the sample variances of variables X in the treatment group and control group, respectively. After matching, the standard deviation is reduced, and finally, the average treatment effect is calculated according to the matched samples. In practice, different propensity score matching methods are generally adopted to compare the matching results. If the results are similar, the matching results are considered robust. According to the characteristics of the given sample, this study mainly used the radius matching method for matching and the nearest neighbor matching and kernel matching for matching verification.




5. Results


5.1. Benchmark regression results

The OLS model estimated the income effect of farmers’ participation in the tourism business on the per capita net income of farmer households in 2011 before and 2019 after the implementation of the control policies, as shown in Table 2. Before implementation, the net income of farmers who participated in tourism was 65.60% higher than that of farmers who did not participate in tourism. After implementation, there was a 59.40% increase. Evidently, under the effect of the control policies, the positive effect of tourism on farmers’ household income has been declining, which indicates their restraining role.


TABLE 2    Regression results of household income effect using OLS model before and after implementation of control policies.

[image: Table 2]

The data of 2019 showed that the educational level, household labor force, household woodland area, household cultivated land area, and political status of the household head positively affected farmers’ income. The age of the household head was negatively correlated to the household’s net income. There was no correlation between the gender of the household head, the distance to the county government, the distance to the entrance of the protected area, the evaluation of tourism resources in the village, and the household’s net income. According to the data of 2011, the number of people in the household labor force and the area of household forest land positively affected farmers’ income.



5.2. Effect of tourism on farmers’ income under the control policies


5.2.1. Vertical effect of the control policies


5.2.1.1. The estimation result of the PSM

The OLS regression results confirmed that the income of farmers who participated in tourism was higher than that of farmers who did not, but this is not the household income effect brought about by tourism. This is because farmers who are engaged in tourism may earn a higher household income than other farmers even if they do not engage in tourism owing to their household and resource characteristics. Constructing a counterfactual framework utilizing PSM can solve this problem. The first step in applying this is to estimate the propensity score; choosing the matching variables is also key. The selected variables must affect household income and tourism. According to the OLS regression in Table 2, the four variables are not related to household income, such as the gender of the household head (X2), the distance to the county government (X8), the distance to the entrance of the protected area (X9), and the evaluation of tourism resources in the village (X 10). Hence, they should be eliminated when matching the propensity score. In the data from 2011 and 2019, the variables that affected household income and tourism were selected inclusively. Six variables, namely age, education level, the political status of the household head, the number of people in the household labor force, the household cultivated land area, and the household woodland area were selected for PSM.

Tourism had a positive effect on farmers’ household income, and it was significant at the statistical level of 1 or 10% (Table 3). The ATT estimation results of the three matching methods showed that, for farmers who engaged in tourism, the time before and after the implementation of the control policies was considered and was compared vertically. In 2019, after implementation, if tourism was not engaged in, the household income dropped by 36,173.11–40,425.42 yuan, with a drop rate of 38.37–42.87% and an average drop rate of 41.36%. In 2011, before implementation, if tourism was not engaged in, the household income decreased by 21,191.27–26,414.34 yuan, with the income decreasing range of 45.17–56.31% and an average decreasing range of 49.21%. The results of the three matching methods were similar, reflecting the stability of the results to some extent. Simultaneously, after eliminating the obvious deviation caused by the observable heterogeneity of the households participating in tourism and those not participating in tourism, the net income of the former was about 49.21% higher than the latter before the implementation of the control policies and about 41.36% higher after the implementation. The results indicate that the policies had an inhibitory effect on tourism in protected areas, causing the degree of influence of tourism on the net income to decrease by about 8.00%. Additionally, compared to the OLS regression results, the income effect of the PSM method decreased by about 17.00%. This indicates that compared to the traditional linear regression method, the research results were more accurate after the bias of sample selection was corrected by PSM.


TABLE 3    The treatment effect of tourism on farmers’ income under the vertical implementation of the control policies.

[image: Table 3]



5.2.1.2. Stationarity test of PSM

It was necessary to use a stationarity test to verify the estimated quality of the propensity score and to check for a systematic difference between the treatment and control groups after matching. After matching, the values of “Pseudo R” were all extremely small, the likelihood ratio test was rejected at a 1 or 10% significance level before matching, but none was rejected after matching (Table 4). The mean and median of standard deviation decreased, and the B-value after matching was less than 25%. After the PSM, the distinct deviation of observable variables between the treatment and control groups was eliminated, and the balance test was conducted. The PSM result was reliable.


TABLE 4    Balance test of matching quality.
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5.2.1.3. Robustness test of PSM

The selection bias can only be adjusted based on observed or measured covariates through PSM control. Such bias caused by unmeasured covariates remains problematic (Ma and Wen, 2016). Therefore, the Rosenbaum boundary method was used for sensitivity analysis, where Gamma was the distribution probability of difference caused by unobserved factors. A higher Gamma value decreased the study’s sensitivity and increased the results’ robustness. The radius matching method was the primary PSM method used in this study. The robustness of the estimated trend scores of the radius matching method in 2019 and 2011 was tested. When analyzing the impact of tourism on farmers’ income, the values of sig+ and sig- were almost 0, implying that the ATT results of the model were insensitive to unobserved variables, and the PSM estimation results were robust (Table 5). Additionally, the same method was used to test the robustness of the estimated values of the nearest neighbor matching and kernel matching, showing little difference. In general, the processing effect of using the PSM method to estimate household income was more robust.


TABLE 5    Rosenbaum boundary sensitivity analysis.
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5.2.2. Horizontal implementation of control policies

To further verify the effect of control policies on tourism in protected areas, the differences in treatment effects of tourism on the income of households in protected areas affected by control policies and those outside this realm were compared horizontally. Before the implementation of the policies, in 2011, the income of farmers engaged in tourism in protected areas was about 55.97% higher than that of farmers not engaged in tourism. The income of farmers engaged in tourism outside protected areas was about 39.67% higher than that of farmers not engaged in tourism and that of farmers engaged in tourism inside protected areas was about 16.30% higher than that outside protected areas. The contribution of tourism to the household income of farmers in protected areas was higher than that of farmers outside protected areas. The reason may be that farmers in protected areas had better tourism resources, which is more conducive to tourism. However, this situation changed in 2019. In the year 2019, after the implementation of the control policies, the income of farmers engaged in tourism in protected areas was 36.43% higher than that of farmers not doing so, that of farmers engaged in tourism outside protected areas was 46.26% higher than that of farmers not engaged in tourism, and that of farmers engaged in tourism outside protected areas was about 9.83% lower. After the implementation of the policies, the farmers in protected areas still had better tourism resources than farmers outside protected areas. Why is the contribution of their tourism to household income less than that of farmers outside protected areas? The reasonable explanation is that the policies have a restraining effect on farmers’ tourism in protected areas, negatively affecting tourism in these areas.

As evident, radius matching was used as the matching method of the propensity score, and nearest neighbor matching and kernel matching were also adopted to verify the robustness of the matching (Table 6). Like (Tables 4, 5) above, the results of the PSM were tested for stationarity and robustness. All tests were cleared, and the test process was an ellipsis.


TABLE 6    Effect of tourism in and outside protected areas on the household income of farmers.
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6. Conclusion and policy implications


6.1. Study conclusion

Based on the survey data of 1,028 farmers in 6 protected areas, this study used the counterfactual framework to study the impact of farmers’ tourism on their household income under the control policies of protected areas.

First, both before and after the implementation of the control policies, farmers’ tourism around the protected areas had a significant positive impact on their households’ net income.

Second, the age, education level, political status of the household head, the number of people in the household labor force, and the area of cultivated land and forest land affected the tourism and net income of farmers.

Third, a series of control policies were not conducive to the tourism of the reserve. From a vertical perspective, before implementation, the net income of farmers who participated in tourism around the reserve was about 49.21% higher than that of farmers who did not participate in tourism, while it was about 41.36% higher after implementation. Thus, the policies led to the decline of the income effect of farmers’ tourism around the reserve areas. From a horizontal perspective, before implementation, the farmers involved in tourism in protected areas had a higher tourism income effect than those outside protected areas by virtue of their advantages in tourism resources, and the income effect in protected areas was about 16.30% higher than that outside protected areas. However, after implementation, even though the farmers in the protected areas still had better tourism resources than those outside the protected areas, the income effect in the protected areas was about 9.83% lower than that outside the protected areas. This highlights the inhibitory effect of the control policies on tourism in the protected areas.



6.2. Policy implications

Even under strict regulatory policies, farmers’ tourism in protected areas can still help to increase household income, but participation in tourism around protected areas remains low. Most importantly, in recent years, a series of intensive control policies have harmed farmers’ normal tourism business. Chinese protected areas’ regulatory policies are troubling because they result in protected areas having disadvantageous economic outcomes for tourism farmers that ultimately result in ineffective long-term conservation outcomes. To reduce the negative impact of control policies on tourism in protected areas, the government and relevant departments can make policy improvements in the following aspects:

Management mode should shift toward greater recognition of the rights of local communities and consciously seek to balance conservation with local livelihoods. The two goals of protect resources and promote community development is in addition to, rather than as a replacement for. Recreation value is an important part of the ecological value of protected areas. Although tourism exerts pressure on ecosystems, but tourism is also an incentives for local farmers to perceive environmental conservation positively. In the theory and practice of global protected area management, tourism has been proved to be an effective tool to achieve the dual objectives of protected areas. Therefore, the various levels governments should give more effective management to tourism, rather than blindly restriction.

Even if it does not change the mode of government governance, the community in the protected areas can be involved in the formulation of tourism policies by building partnerships. Every protected areas will have a different balancing point with respect to resource preservation vs. development. The government should negotiate with the communities when makeup major issues, such as determining the boundary and protection goal. The partnerships will improve understanding of values of protected areas, improve biodiversity conservation, and safeguard the economic interests of communities.

Tourism policies should be aligned within government. Even local governments want to present better environmental performance, they should not set more additional limits exceeding law for protected areas. Tourism business or facilities be shut down is one of the unfavorable influence that the regulatory policies bring to farmers. Tourism can be carried out in the transition zone, it is the right granted by the national law. The Guiding Opinions on the Establishment of National Park-based Protected Area System issued in 2019 is the core policy document of China’s protected areas’ management. The document shows the objective facts of widespread tourism activities in protected areas in China and allows tourism in the transition zone. Total prevention of impacts is impossible, short of complete prohibition of recreational use (Clark and Stankey, 1979). For the tourism projects operated in protected areas, the provincial government should scientific estimate environmental impact and allow environment-friendly tourism business continue in transition zone. Since the tourism should be affirmed, necessary infrastructure construction and repair are required in the business process and the requests to cut a small number of forest resources involved in the tourism infrastructure construction process. The relevant administrative departments should provide a reasonable reply according to the environmental impact assessment instead of blindly rejecting it. If the existing tourism projects that have been assessed and confirmed to cause an adverse environmental impact are subject to restrictive measures, such as dismantling, they indulge in restrictive regulatory behaviors that should be compensated for ecological protection. Further, economic compensation should be granted according to Chinese existing laws and regulations on ecological protection compensation.

In the competition for tourism franchise rights in protected areas, the surrounding farmers and tourism enterprises in the surrounding communities should be given preference, so that the farmers in the vicinity can have enough participation rights and income-sharing rights in the tourism of protected areas. By taxation and financial policies encourage franchise rights tourism enterprises to hire farmers living in protected areas. At the same time, improve the farmers’ ability by skills training. So that they can be competent for high-skilled jobs. The income of farmer household participating in tourism is significantly higher than that of non-participating. Income from tourism was unequally distributed among the local farmers. State business in the tourism sector or franchise rights tourism enterprises should invest in infrastructure or donate to the community. The tourism revenue sharing mechanism will improve the support of farmers in the protected areas.
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15 0.000 0.000 00.283 0.808 0.000 0.000 0.294 1.191
16 0.000 0.000 00.261 0.833 0.000 0.000 0.268 1.224
1.7 0.000 0.000 0.243 0.856 0.000 0.000 0.234 1.253
18 0.000 0.000 0.229 0.874 0.001 0.000 00.210 1.287
19 0.000 0.000 0213 0.895 0.002 0.000 0.190 1.308
20 0.000 0.000 0.197 0913 0.003 0.000 0.167 1.338
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Is it in the Household Do not Treatment P-value t-value

protected income of engagein group/Control
area? farmers tourism group
engaged in household

tourism/Yuan income/Yuan
Within protected 2019 88,432.96 56,218.43 58/336 32,214.52 0.000 377
area
Outside protected 100,207.7 53,852.28 54/498 46,355.39 0.001 558
area
Within 2011 50,970.382 22,444.48 32/336 28,525.9 0.055 356

protected area

Outside protected 42,137.78 25,420.21 25/475 16,717.57 0.053 193

area
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Whether the Matching Household Do not Treatment Average P-Value t-Value
regulatory method income of engage in  group/Control| treatment
policy is farmers tourism group effect on the
implemented engaged in household treated (ATT)
tourism/Yuan | income/Yuan
Implemented (2019) Radius matching 94,183.47 53,846.89 116/856 40,336.58 0.001 7.24
Nearest neighbor 94,277.70 58,104.59 116/856 36,173.11 0.001 4.14
matching
Kernel matching 94,277.70 58,104.59 116/856 40,425.42 0.000 7.23
Not Implemented Radius matching 46,027.76 23,295.14 57/860 21,242.66 0.062 2.61
(2011)
Nearest neighbor 46,910.65 20,469.31 57/860 26,414.34 0.055 2.24
matching
Kernel matching 46,910.65 25,719.38 57/860 21,191.27 0.063 2.60






OPS/images/ffgc-06-1144116-t004.jpg
Whether the Matching = Pseudo R? LR chi? Mean bias Med bias
regulatory method

policy was
implemented
Implemented (2019) Before matching 0.090 64.00%%* 26.4 275 81.3*
After matching Radius matching 0.004 1.20 53 5.1 144
Nearest 0.004 1.20 53 5.1 14.4
neighbor
matching
Kernel matching 0.004 1.20 53 5.1 144
Not implemented Before matching 0.024 10.69* 153 109 43.4*
(2011)
After matching Radius matching 0.007 1.09 7.6 7.0 19.1
Nearest 0.007 1.09 7.6 7.0 19.1
neighbor
matching
Kernel matching 0.007 1.09 7.6 7.0 19.1

*If B > 25%, R outside [0.5; 2]. LR chi®: *p < 0.1 and ***p < 0.01.
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