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Abstract

:

The willingness to pay for the protection of rare and endangered species is information vital to the formulation of biodiversity protection strategies. Accordingly, this study used the contingent valuation method to evaluate the protection of Elliot’s pheasant (Syrmaticus ellioti) in Qianjiangyuan National Park in Zhejiang, China. A questionnaire was administered to the residents of 19 villages in the towns of Qixi, Hetian, Changhong, and Suzhuang to examine their willingness to pay for the conservation of Elliot’s pheasant. A logit model was adopted to calculate the monetary existence value of the species. The results showed that 38.1% of the respondents are willing to pay CNY 4.025 per month for the protection of Elliot’s pheasant and that the total willingness payment per year is CNY 179,312. This willingness is influenced mainly by gender, education level, income level, and awareness regarding the protection of the species, which all have a significant positive correlation with willingness. The male respondents refuse to pay for protection fees, whereas respondents with high education levels, incomes, and awareness of the protection of endangered species are more willing to protect Elliot’s pheasant. Among the respondents, 45.30%, 38.46%, and 28.21% are unwilling to pay for the protection of the species because of income constraints, poor awareness of species conservation, and perceptions regarding the role of government, respectively. The government should increase subsidies for conservation and guide the re-employment of residents as protectors of biological diversity in the study area to increase their incomes. It should also strengthen public awareness regarding biodiversity and nationally protected animals.
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1. Introduction


As an organic part of the ecosystem, wild animals are an essential link to maintaining the energy flow and material cycle in this environment, and they play an important regulatory role in the virtuous cycle of the ecosystem [1,2,3]. With the development of economy and society, the contradiction between the unreasonable demand of humans for wild animals and total wildlife resources has become progressively prominent [4,5]. Since the 1600s, 120 species of animals and 250 species of birds have become extinct [6], and approximately 100 species are estimated to be on the verge of extinction daily [7]. Some scientists predict that if the status quo remains, more than 50% of all organisms on earth will become extinct or endangered. The current extinction rate of biological species is already 10 to 1000 times faster than their natural extinction rate [7,8]. These problems highlight the urgency of protecting our limited wildlife resources.



The conservation of rare and endangered species necessitates participation from the public [1,2,3], who have become increasingly aware of the importance of protecting such species under rapid societal and economic progress [4]. In China, in order to protect rare and endangered species, in situ protection and ex situ protection are usually adopted. In situ conservation is the effective protection of the original place where species are distributed. It is the most powerful, efficient and fundamental way to protect species and biodiversity. It not only protects the individual species, population or community, but also maintains the balance of material and energy flow in the regional ecosystem, and ensures the normal development and evolution process of species, as well as the ecological process between species and the environment. It protects the survivability and intraspecific genetic variation of the species in its native environment. Ex situ conservation is a supplement to in situ conservation. For species whose survival conditions no longer exist, the number of species is very small, and survival and reproduction are seriously threatened, they are transferred to breeding centers or animal (plant) parks for special protection and management. At the same time, ex situ conservation may have a deeper understanding of the growth and development laws, systems, evolution, reproduction and other biological laws of protected objects, so as to provide a relevant theoretical basis for in situ conservation. For species populations or communities developed and cultivated during ex situ conservation, when the time is ripe, they return to the wild and gradually establish wild populations [9]. However, these measures are based on governmental actions that emphasize land enclosure and light management, thus causing failure in the protection of certain rare and endangered wildlife [10]. To ensure better public participation in the conservation of such species, we first need to investigate the public’s maximum willingness to pay (WTP) for this endeavor.



Studies have shown that selection value, existence value, and heritage value, which are not directly related to human use, can be reflected in their potential value through WTP [11,12,13]. The WTP for wildlife conservation is assessed through the contingent valuation method (CVM), which has been widely employed worldwide [3,4,5]. The CVM involves the use of a questionnaire to construct a hypothetical market to determine people’s maximum WTP for environmental improvement or their minimum willingness to compensate for environmental degradation (willingness to accept) [14,15]. In China, the CVM has been used to ecologically assess water quality, biodiversity, ecosystem conservation, restoration, and recreation since the 1990s, and this usage is essentially at the experimental and reporting stage [4,7]. Although CVM is considered a preferred approach to environmental resource valuation, it has also been regarded as controversial since its inception, as it involves not only economics but also ethics, philosophy, and psychology [16,17,18,19]. Currently, it is used mainly in the valuation of non-use values of ecosystems, the improvement and restoration of ecosystems and environments, loss measurement and compensation, and species value [20,21,22]. Generally, species value evaluated using CVM have the following characteristics: (1) endangered wild animals and high social recognition; (2) lack of clear market prices, with the value of wildlife closely related to the ability of consumers to pay; (3) payment value highly correlated with the social awareness of a target species, and the WTP higher for species for which awareness is greater; (4) the geographical range of a target population investigated in different studies is inconsistent, resulting in considerable differences in species evaluation results, and the results of similar studies are incomparable [3,4].



Elliot’s pheasant (Syrmaticus ellioti) belongs to the genus Syrmaticus in the family Phasianidae and is a typical ground-nesting forest bird. It is an endemic national first-level protected animal in China. It is listed as “near threatened” on the International Union for Conservation of Nature’s Red List and “vulnerable” on China’s Vertebrate Red List [23]. Elliot’s pheasant has become a threatened species of widespread concern, as the population has declined because of habitat fragmentation, deforestation, shrinking of suitable habitat areas, and massive hunting in the past [23]. The existence of the Elliot’s pheasant is the prerequisite for its impact on ecosystems and economic systems and human utilization, and the protection of the Elliot’s pheasant should be rooted in the existence value of the species. Therefore, the accurate evaluation of the existence value of the Elliot’s pheasant is not only beneficial to the protection of the Elliot’s pheasant, it is also the further clarification of other economic, social and ecological values attached to the existence value of the Elliot’s pheasant. Therefore, the use of the CVM to assess the economic value of endangered species conservation provides an essential scientific basis for decisions on endangered species management [4]. In 2011, the China Wildlife Conservation Association awarded Kaihua County, Zhejiang Province the title “Hometown of Elliot’s pheasant in China”. In 2016, the National Development and Reform Commission officially approved the construction of the Qianjiangyuan National Park (QNP) System Pilot Area. Hence, QNP was the area examined in this study. This study assesses willingness to pay for Elliot’s pheasant conservation, providing suggestions for management strategies for rare and endangered species in the study area. We specifically aimed: (1) to understand the level of local residents’ support for Elliot’s pheasant conservation and associated factors; (2) to analyze the conservation value of Elliot’s pheasant by CVM, and (3) to clarify the factors affecting this WTP, and explore the influencing factors and underlying reasons of WTP.




2. Materials and Methods


2.1. Study Area


The QNP is located in Kaihua County (28°54′–29°30′ N; 118°01′–118°37′ E), western Zhejiang Province, and covers an area of about 252 km2. Its management involves four townships in the county, namely Suzhuang, Changhong, Hetian, and Qixi, as well as 19 administrative villages (Hengzhong, Yucun, Tangtou, Xixi, Maotan, Suzhuang, Gutian, Xiachuan, Zhenzikeng, Kukeng, Gaosheng, Lulian, Tianfan, Longkeng, Liyangtian, Shangcun, Renzongkeng, Zuoxi and Qixi) and 72 natural villages (Figure 1) [24]. The area has a total population of 9744, and these residents primarily migrate for work or engage in farming for a living. The QNP has a mild subtropical monsoon climate, four distinct seasons, abundant precipitation, and a long frost-free period. It experiences an annual average rainfall of 1814 mm and uneven temporal and spatial distributions of precipitation, with rainfall concentrated in April to July [23,24]. It spans the Gutianshan National Nature Reserve, Qianjiangyuan National Forest Park, Qianjiangyuan Provincial Scenic Area, and ecological areas that connect these nature reserves, most of which are ecological public welfare forests with rich animal and plant resources. The QNP area is home to 2000 species, including 34 nationally protected animals, such as Elliot’s pheasant, the leopard (Panthera pardus), the clouded leopard (Neofelis nebulosa), and the black muntjac (Muntiacus crinifrons), as well as 32 rare and endangered plants, including Emmenopterys henryi Oliv., Michelia skinneriana Dunn., and Stewartia sinensis Rehd. et Wils. [25].




2.2. Research Methodology


As previously stated, the CVM is a survey tool for determining people’s conservation awareness and WTP for rare and endangered species by using a hypothetical market comprising non-market species resources or services, and respondents are asked to provide information about the market [4,15,26]. The main questionnaire formats used in the CVM are the open-ended, dichotomous choice and payment card (PC) formats, with the latter being the most common [13,19]. A payment card is further divided into an anchored payment card (APC) and an unanchored payment card (UPC). The UPC asks respondents to select the maximum amount that they are willing to pay from a series of given value data, or directly indicate the maximum amount. The APC provides respondents with some background information and inquiries about their WTP to provide some binding background data for an ongoing survey [13,14]. In this study, a UPC was administered, after which a logistic regression model was run in the Statistical Package for the Social Sciences (26.0) to construct the relationship between gender, age, education, occupation, income, and WTP [4,13]. The regression was intended to better explore the direct association between the WTP and social attributes of the residents [4,12]. The specific equation is used, as follows [11,12]:


    P i  =  1  1 +  e  −   α +  β 1   x 1  +  β 2   x 2  … +  β i   x i  +  ε i           l o g i t  P  = ln    P  1 − P     = α +  β 1   x 1  +  β 2   x 2  + … +  β n   x n    



(1)




where P is the probability that residents are willing to pay, taking values between 0 and 1, e is the natural logarithm, α is the constant; β1…βn are the coefficient, x1…xn are the vector of the explanatory variables (Table 1), and ε is the error terms. Residents’ willingness to pay for species protection (RWTP):


  R W T  P i  =  1  1 +  e  −    β 0  +  β 1    G E N   +  β 2    A G E   +  β 3    E D U   +  β 4    I N C   +  β 5    H H S   +  β 6    O C C   +  β 7    S C A       +  ε i     



(2)






  M e a n   R W T P =     ∑   i = 1  n  R W T P  i    B  P i          ∑   i = 1  n  R W T P i    



(3)




where RWTPi is the estimated respondents’ probability of RWTP, n is the number of respondents who were willing to pay, and BPi is the chosen bid prices in the ith respondents [2,4,10].




2.3. Questionnaire and Sample


	(1)

	
Questionnaire design







The QNP is the main distribution area of Elliot’s pheasant [23]. From July 14 to 21, 2021, a survey on the conservation of the species was administered to residents of the 19 administrative villages located within the park. The questionnaire was divided into two sections: (1) a section on basic information on the surveyed residents, including age, gender, total household size, education level, occupation, and monthly income, and (2) a section devoted to the willingness of the surveyed residents to pay for the conservation of Elliot’s pheasant. It covered issues such as the degree of knowledge about the target species and whether the residents are willing to donate to its conservation, as well as the approximate amount of monthly donation, should they be willing to provide it, or the reason why they are unwilling to pay for such an initiative. To ensure the efficiency of questionnaire collection and the quality of answers, all the questionnaires were distributed during face-to-face interviews with participants chosen via random sampling. A total of 200 questionnaires were distributed, out of which 189 valid questionnaires were returned (94.5% response rate).



	(2)

	
Sample description







To ensure the validity of the statistical results, the survey was aimed at residents over the age of 18, whose basic information is shown in Table 1. Among the respondents, 76.72% were male and 23.28% were female, with composition by age concentrated in the 34- to 53-year-old group. The remaining 1.06%, 5.29%, and 17.99% of the respondents were 18 to 23, 24 to 33, and above 64 years old, respectively. The total number of family members was three to four. Of the participants, 81.48% completed junior high school or lower, and some were illiterate. The main occupation was farming, which accounted for 71.43% of the sample, and the monthly income fell between CNY 1000 and CNY 3000, consistent with official statistical reports. In 2020, the per capita disposable income of permanent rural residents was CNY 23,165. The proportions of residents with monthly incomes below CNY 1000, CNY 2000 to CNY 3000, and CNY 1000 to CNY 2000 were 28.04%, 21.69%, and 19.05%, respectively.



	(3)

	
Variable assignment







Before the logistic regression was carried out, relevant variables involved in the questionnaire were first assigned values [13,14,19] (Table 2). The response variable was the WTP for the conservation of Elliot’s pheasant, with the willingness to contribute assigned a value of 1 and the unwillingness to donate given a value of 0. The independent variables were socioeconomic characteristics, such as gender, age, total household size, education level, occupation, and income level, as well as awareness of the conservation of Elliot’s pheasant. The categorical variables were gender and occupation; the ordinal variables were age, total household size, education level, monthly income level, and awareness of species protection; and the distance variable was the amount of payment for the protection of the species of interest. The dummy variables were treated as such using indicator coding, in which the reference variables for gender and occupation were “female” and “other occupations.” The values are presented in Table 3.





3. Results


3.1. Willingness to Pay for Species Conservation


WTP for Species Conservation


Among the 189 respondents, 72 showed a WTP of a certain amount for the conservation of Elliot’s pheasant and expressed support for such conservation. Put differently, 38.10% of the residents are willing to pay for the conservation of Elliot’s pheasant (Figure 2). To analyze the factors affecting the residents’ WTP for the protection of Elliot’s pheasant, a binary logistic regression was carried out on the different variables, given that the response variables were assigned a value of 0 or 1. The results showed that gender, education level, monthly income, and species conservation awareness have varying degrees of influence on the residents’ WTP (Table 4 and Table 5). Specifically, the gender and monthly income of the respondents affect the WTP for species conservation (0.01 < p < 0.05), mainly because women are more caring than men. From the perspective of different gender selection of values, Pang (2020) believes that compared with men, women have more altruistic values. Altruistic value orientation is the basis of environmental concern. Women are socialized to be emotional, caring, ethical, compassionate, cooperative, and helpful family caregivers, while men are socialized to be more independent and competitive. As a result, gender norms lead women to be more helpful and altruistic than men [27]. The high-income earners have a certain specific economic base in comparison, and to improve their quality of life, they pay more attention to the conservation of the ecological environment and are, therefore, willing to provide financial support for species conservation. These results are similar to the findings of Zong et al. [28] and Fan et al. [29]. The age, total household size, and occupation of the respondents in the current work exert no significant effect on their WTP (p > 0.05), which may be attributed to the fact that the study area is a labor-exporting region. Most young and middle-aged individuals in the study area migrate for work, and the remaining residents, who are older, are mostly farmers who have little understanding of species’ protection. Education level and species conservation awareness have a very significant impact on the WTP for the conservation of Elliot’s pheasant (p < 0.01). The positive correlation of these variables with WTP stems primarily from the more comprehensive education and understanding of ecological protection among the highly educated respondents. The higher the residents’ awareness regarding the protection of Elliot’s pheasant, the greater their comprehension of the importance of such conservation and the stronger their inclination to pay for such an endeavor. We also found that with each level of increase in educational attainment, the individual WTP increases by 4.758 times on average. As the respondents’ awareness regarding the protection of the target species increases by one stage, their WTP to pay for its conservation becomes 2.055 times higher than the average. The education levels of the respondents and their awareness of the species of interest exert an important effect on its protection, indicating the need for the government to strengthen publicity and lectures on Elliot’s pheasant conservation and improve residents’ awareness of species protection in the study area.





3.2. WTP for the Conservation of Elliot’s Pheasant


As mentioned earlier, 38.10% of the respondents are willing to pay for the conservation of Elliot’s pheasant. The amounts that they are prepared to pay were set at 0, 1, 2, 3, 4, 5, 10, 20, 50, 100, and 200 CNY/month. The highest proportion of respondents willing to provide financial support, 8.47%, want to pay CNY 5, while 7.94%, 3.17%, 5.29%, 1.06%, 6.35%, 3.70%, 1.06%, and 0.53% are ready to pay CNY 1, CNY 2, CNY 3, CNY 4, CNY 10, CNY 20, CNY 50, and CNY 100, respectively (Figure 3). The average WTP, as calculated using Equation (2), is CNY 4.025/month, indicating that the residents are willing to pay CNY 48.3/year for the conservation of Elliot’s pheasant. This amount accounts for only 0.4% of the respondents’ minimum wage income of CNY 1000. Furthermore, the study area has a population of 9744, and 38.1% of the respondents are willing to pay for the protection of the species. It was estimated that the total WTP of the residents for the protection of Elliot’s pheasant in 2021 is CNY 179,312.



To probe the influencing factors of the WTP for the protection of Elliot’s pheasant, payment amount was used as a distance variable (Table 2), gender and occupation were taken as categorical variables and treated with dummy variables (Table 3), and WTP was analyzed via multiple linear regression. The results showed that the WTP of the respondents is positively correlated with their awareness regarding the conservation of the species (β = 2.506; p < 0.01). This indicates that the higher the respondents’ awareness, the more willing they are to pay for the protection of the Elliot’s pheasant. No significant relationship was found between the other influencing factors and the WTP for the protection of the species of concern (Table 6).





4. Discussion


4.1. The Reasons for Respondents’ Reluctance to Pay


Under the process of the construction of the National Park, the results showed that a total of 117 respondents (61.9%) are unwilling to pay for conservation (Table 7). The proportion of unwilling residents is considerably lower than the 70.4% of tourists and community residents in Wolong National Nature Reserve who are unwilling to pay for conservation [28], and close to the 42.4% of residents who display the same unwillingness to pay for the protection of Chinese sturgeon in the Yangtze River Nature Reserve [30]. The reasons for such unwillingness, which were set as multiple choices in the questionnaire, were analyzed. It was also necessary to assign scores to the reason options, that is, 1 for selected reasons and 0 for unselected reasons. The respondents who chose income constraints, poor awareness of protection, governmental responsibility, and other reasons for their unwillingness to pay for protection account for 45.30%, 38.46%, 28.21%, and 2.56%, respectively. As can be seen, income constraints are the main deterrent to WTP, similar to the findings of Xiao et al. [31] and Kang et al. [32]. Correspondingly, we suggest that during the construction of the QNP, the government should refine the ecological protection compensation mechanism for the residents in the QNP, expand the scope of compensation, raise the compensation standard, and improve the compensation policy as it establishes the principles of restriction and prohibition on industrial development. For example, it should establish a forest ecological protection compensation system, wherein all national-level public welfare forests are included in the compensation scope, and special compensation funds are arranged. The government should also promote market-oriented ecological protection compensation, guaranteeing that whoever benefits from this program will be compensated, such as carbon emission trading in combination with the national carbon sink market [33,34]. It should guide the ecological re-employment of the residents as protectors of biological diversity in the area and create more high-quality ecological products, increase the ecological compensation of the residents, and effectively improve their incomes [33]. These measures favorably affect the ecological environment and species protection in the national park. They also coincide with Chairman Xi Jinping’s belief that “lucid waters and lush mountains are invaluable assets.” In addition, the investigation revealed that the residents know little about Elliot’s pheasant as a national first-class protected animal. Most of them think only of the animal as a type of pheasant. When they were asked whether they were willing to pay to protect the species, most of them expressed unwillingness. Therefore, as the QNP is constructed, efforts should be exerted to vigorously publicize knowledge regarding national animal protection and improve residents’ awareness of species protection. For example, the “Biodiversity Conservation Prize Knowledge Contest: (1) jointly with scientific research institutions, the “Biodiversity Conservation Prize Knowledge Contest” was conducted to enhance residents’ awareness of the importance of biodiversity conservation, enhance residents’ awareness of biodiversity conservation, and identify winners and award certificates and prizes; (2) to carry out the biodiversity protection essay contest, evaluate the outstanding essay contest, and award certificates and prizes to the outstanding essay contest units or individuals; (3) to carry out the publicity of ecological civilization construction demonstration counties, and experience the transformation results when “ lucid waters and lush mountains are invaluable assets”; (4) to organize environmental protection volunteers to visit the national park science popularization and education base, and publicize the knowledge of biodiversity and COP15 on the WeChat public account of “Kaihua Ecological Environment”.




4.2. Influence on the WTP to Pay for the Protection of Elliot’s Pheasant


Key species have a significant impact on communities, ecosystem structures, and ecosystem functions, and their impact is disproportionate to species richness [1,4]. Most other species can be conserved through the protection of rare and endangered wildlife [4,9]. A necessary task, therefore, is to improve the public’s awareness of the conservation of species, especially nationally protected species. This work’s analysis of the respondents’ reluctance to pay for the conservation of Elliot’s pheasant and the categorization of WTP on the basis of socioeconomic characteristics (gender, age, total household size, education level, occupation, and income level) uncovered that WTP varies by gender, age, education level, and income level (Table 8). The core findings are summarized thus:




	(1)

	
There were significant differences in the WTP between males and females, with the former being more likely to show reluctance.




	(2)

	
The awareness of the conservation of the species of concern differs by age, with young adults being better able to understand the conservation of rare and endangered species, thus influencing their willingness to pay extra for this initiative.




	(3)

	
The ability to pay is an important essential constraint on WTP [2,5], as the respondents generally earn low incomes and are reluctant to pay extra for the conservation of Elliot’s pheasant.




	(4)

	
The respondents’ education levels directly affect their WTP. The lower the education level, the more restricted the career choice and the lower the corresponding income. This ultimately renders some of the respondents reluctant to pay for conservation.




	(5)

	
The respondents with low education levels believe that the cost of protecting Elliot’s pheasant should be shouldered by the government.









On the basis of the above-mentioned results, the government needs to strengthen or change its environmental protection policy. First, it should reinforce its natural ecosystem conservation strategy by providing high-quality habitats for species. The establishment of national parks in China was initiated in 2015 by the National Development and Reform Commission, with a view to protecting nationally representative natural ecosystems. At the 2021 Kunming Biodiversity Conference, China announced the establishment of five national parks, and the QNP administration should learn from its successful experience and build a national park as soon as possible. Second, the government should ensure that the main protection objects and the ecological environment are undamaged, in accordance with relevant laws, regulations, and policies. Certain production and business activities are allowed, such as ecotourism and cultivation of organic agricultural products such as camellia oil and eucommia tea. While a national park is built, the government can provide high-quality ecological products and increase residents’ incomes. Such an initiative can also reflect the harmonious coexistence between human beings and nature. Third, public awareness should be enhanced to improve species conservation. Various publicity activities, such as the International Day for Biological Diversity, World Wetlands Day, World Wildlife Day and related project cooperation can strengthen biodiversity conservation and environmental management awareness among local governments and the public. These would increase the public’s recognition of the importance of conservation, enabling them to realize that the protection of biodiversity is the responsibility of an entire society. Finally, the popularization of national higher education expands opportunities for the public to receive higher education, and the improvement of education levels enables the public to receive increased environmental education and develop a deeper understanding of ecological environmental protection. Furthermore, these measures afford the public a wider choice of occupations, increase their incomes, and improve their willingness to pay for conservation programs. It is also necessary to improve transparency when it comes to environmental issues, specifically how such matters are handled, to enhance public trust in the government. The government should regularly announce the status of protection efforts directed toward rare and endangered species, provide progress reports on related issues and strengthen interactions with the public, and the feedback can also help the public exercise their rights, and supervise the government, such as by reporting violations of biodiversity protection by units or individuals to the administrative department of environmental protection, or calling “12345” to make complaints, protect the legitimate rights and interests of informants, and encourage the establishment of reporting funds with awards. These strategies can improve the mobilization of the public to enthusiastically participate in the protection of the ecological environment and their willingness to independently carry out conservation activities.





5. Conclusions


This research used the CVM to evaluate the WTP for the protection of Elliot’s pheasant in the QNP and analyzed the factors affecting such willingness. The results are summarized below:




	(1)

	
The proportion of respondents willing to pay for the protection of the target species is 38.10%, and the average amount that they are prepared to contribute is CNY 4.025/month. For the year 2021, the annual amount that they are willing to pay is CNY 179,312.




	(2)

	
The respondents’ education levels, awareness of the conservation of Elliot’s pheasant, and income levels significantly affect their WTP. These variables are positively correlated; that is, the respondents with high education levels, high awareness of protection, and high-income levels show a strong WTP for species protection.




	(3)

	
The analysis of the respondents’ reluctance to pay for the protection of Elliot’s pheasant showed that this reluctance stems mainly from income constraints, poor awareness regarding the protection of Elliot’s pheasant, and governmental responsibility. During the construction of the QNP, the natural ecosystem should be well protected, the supply of high-quality ecological products should increase, and the residents’ incomes should be augmented. The central government distributes special compensation funds every year and establishes a compensation system for forest ecological protection. These policies can clear the way for gradually increasing subsidies for ecological protection among locals, guiding residents in their search for jobs, and enabling people to benefit from the construction of national parks. Additionally, strengthening conservation advocacy can improve public awareness of biodiversity conservation.









This study has some deficiencies that need to be noted: (1) the number of questionnaires is only 200, which should be increased in the later study. (2) the survey objects are mainly male, and the sampling should be strengthened in the later investigation to ensure the equality of gender types.







Author Contributions


Conceptualization, M.C., Y.S. and Y.X.; methodology, M.C. and X.S.; software, X.S.; formal analysis, X.S.; investigation, X.S., J.S. and R.T.; writing—original draft preparation, X.S. and Y.X.; writing—review and editing, M.C. and Y.S.; supervision, M.C. and Y.S.; project administration, X.S. and M.C.; funding acquisition, X.S. and M.C. All authors have read and agreed to the published version of the manuscript.




Funding


This work was supported jointly by the National Natural Science Foundation of China (NSFC) (No: 71904060), the General Project of the Natural Science Research of Jiangsu Province Higher Education Institutions (22KJD180005), the Natural Science Foundation of Jiangsu Province (BK20211363), and the Basic Research Business Project of the National Scientific Institute (GYZX210405).




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Conflicts of Interest


The authors declare that they have no known competing financial interests or personal relationships that could have appeared to influence the work reported in this paper.




References


	



Zander, K.K.; Burton, M.; Pandit, R.; Gunawardena, A.; Pannell, D.; Garnett, S.T. How public values for threatened species are affected by conservation strategies. J. Environ. Manag. 2022, 319, 115659. [Google Scholar] [CrossRef] [PubMed]

	



Bhat, M.Y.; Sofi, A.A. Willingness to pay for biodiversity conservation in Dachigam National Park, India. J. Nat. Conserv. 2021, 62, 126022. [Google Scholar] [CrossRef]

	



Chandr Jaunky, V.; Jeetoo, J.; Michael Thomas, J. Willingness to pay for the conservation of the Mauritian flying fox. Glob. Ecol. Conserv. 2021, 26, e01504. [Google Scholar] [CrossRef]

	



Yang, J.; Su, K.; Zhou, Z.; Huang, Y.; Hou, Y.; Wen, Y. The impact of tourist cognition on willing to pay for rare species conservation: Base on the questionnaire survey in protected areas of the Qinling region in China. Glob. Ecol. Conserv. 2022, 33, e01952. [Google Scholar] [CrossRef]

	



Bhattarai, B.R.; Morgan, D.; Wright, W. Equitable sharing of benefits from tiger conservation: Beneficiaries’ willingness to pay to offset the costs of tiger conservation. J. Environ. Manag. 2021, 284, 112018. [Google Scholar] [CrossRef]

	



Wan, Z. Practical Manual of Wildlife Import and Export Management in China; China Forestry Press: Beijing, China, 2001. [Google Scholar]

	



Zhou, X.; Ma, J.; Zhang, W.; Wang, Q. Evaluating the economic value of endangered species conservation with contigent method and its reliability analysis—A case study on the willingness to pay of the citizens in Harbin on Amur. J. Nat. Resour. 2009, 24, 276–285. [Google Scholar]

	



Madliger, C.L.; Franklin, C.E.; Love, O.P.; Cooke, S.J.B. Conservation physiology. In Applications for Wildlife Conservation and Management; Oxford University Press: Oxford, MI, USA, 2020; p. 268. [Google Scholar]

	



Huang, G.; Ping, X.; Xu, W.; Hu, Y.; Chang, J.; Swaisgood, R.R.; Zhou, J.; Zhan, X.; Zhang, Z.; Nie, Y.; et al. Wildlife conservation and management in China: Achievements, challenges and perspectives. Natl. Sci. Rev. 2021, 8, nwab042. [Google Scholar] [CrossRef]

	



Zhang, L.; Dong, T.; Xu, W.; Ouyang, Z. Assessment of habitat fragmentation caused by traffic networks and identifying key affected areas to facilitate rare wildlife conservation in China. Wildl. Res. 2015, 42, 266. [Google Scholar] [CrossRef]

	



Aseres, S.A.; Sira, R.K. Estimating visitors’ willingness to pay for a conservation fund: Sustainable financing approach in protected areas in Ethiopia. Heliyon 2020, 6, e04500. [Google Scholar] [CrossRef]

	



Halkos, G.; Leonti, A.; Petropoulos, C.; Sardianou, E. Determinants of willingness to pay for urban parks: An empirical analysis in Greece. Land Use Policy 2022, 119, 106186. [Google Scholar] [CrossRef]

	



Malinauskaite, L.; Cook, D.; Davíðsdóttir, B.; Ögmundardóttir, H.; Roman, J. Willingness to pay for expansion of the whale sanctuary in Faxaflói Bay, Iceland: A contingent valuation study. Ocean. Coast. Manag. 2020, 183, 105026. [Google Scholar] [CrossRef]

	



O’Connor, E.; Hynes, S.; Chen, W. Estimating the non-market benefit value of deep-sea ecosystem restoration: Evidence from a contingent valuation study of the Dohrn Canyon in the Bay of Naples. J. Environ. Manag. 2020, 275, 111180. [Google Scholar] [CrossRef] [PubMed]

	



Vásquez, W.F.; Beaudin, L.; Murray, T.J.; Pedlowski, M.A.; de Rezende, C.E. Preferences for sea level rise adaptation: A contingent valuation study in Rio de Janeiro State, Brazil. Ocean. Coast. Manag. 2022, 218, 106020. [Google Scholar] [CrossRef]

	



McDougall, C.W.; Hanley, N.; Quilliam, R.S.; Needham, K.; Oliver, D.M. Valuing inland blue space: A contingent valuation study of two large freshwater lakes. Sci. Total Environ. 2020, 715, 136921. [Google Scholar] [CrossRef]

	



Otrachshenko, V.; Tyurina, E.; Nagapetyan, A. The economic value of the Glass Beach: Contingent valuation and life satisfaction approaches. Ecol. Econ. 2022, 198, 107466. [Google Scholar] [CrossRef]

	



Lo, A.Y.; Jim, C.Y. Protest response and willingness to pay for culturally significant urban trees: Implications for Contingent Valuation Method. Ecol. Econ. 2015, 114, 58–66. [Google Scholar] [CrossRef]

	



Eskandari-Damaneh, H.; Noroozi, H.; Omid, M.G.; Taheri-Reykandeh, E.; Cotton, M. Evaluating rural participation in wetland management: A contingent valuation analysis of the set-aside policy in Iran. Sci. Total Environ. 2020, 747, 141127. [Google Scholar] [CrossRef]

	



Torres-Miralles, M.; Grammatikopoulou, I.; Rescia, A.J. Employing contingent and inferred valuation methods to evaluate the conservation of olive groves and associated ecosystem services in Andalusia (Spain). Ecosyst. Serv. 2017, 26, 258–269. [Google Scholar] [CrossRef]

	



Stithou, M.; Scarpa, R. Collective versus voluntary payment in contingent valuation for the conservation of marine biodiversity: An exploratory study from Zakynthos, Greece. Ocean. Coast. Manag. 2012, 56, 1–9. [Google Scholar] [CrossRef]

	



Wassihun, A.N.; Feleke, F.B.; Bayeh, G.A.; Nega, Y.M. Smallholder households’ willingness to pay for conservation of ecosystem services of Altash National Park of Ethiopia. Int. J. Geoheritage Park. 2021, 9, 405–414. [Google Scholar] [CrossRef]

	



Ren, P.; Yu, J.; Chen, X.; Shen, X.; Song, X.; Zhang, T.; Yu, Y.; Ding, P. Seasonal variation in the distribution of Elliot’s pheasant (Syrmaticus ellioti) in Gutianshan National Nature Reserve. Biodivers. Sci. 2019, 27, 13–23. [Google Scholar]

	



Li, S.; Sun, X.; Fang, Y.; Zhang, Y.; Cao, M. Evaluation of the spatial characteristics of farmer livelihood assets in the Qianjiangyuan National Park pilot. Biodivers. Sci. 2019, 27, 64–75. [Google Scholar]

	



Sun, X.; Li, S.; Yu, J.; Fang, Y.; Zhang, Y.; Cao, M. Evaluation of ecosystem service value based on land use scenarios: A case study of Qianjiangyuan National Park pilot. Biodivers. Sci. 2019, 27, 51–63. [Google Scholar]

	



Ren, Y.; Ding, C.; Zhang, Y.; Qing, B.; Duan, W. Public attitudes and willingness to pay toward the conservation of Crested Ibis: Insights for management. J. Nat. Conserv. 2022, 66, 126118. [Google Scholar] [CrossRef]

	



Pang, Y. Femininity and animal protection: A case study of Limulus limulus protection in S fishing Village, Guangxi. People 2020, 7, 1. [Google Scholar]

	



Zong, X.; Cui, G.; Yuan, J. Contingent valuation of the existent economic of Giant Panda (Ailuropoda melanoleuca). Acta Ecol. Sin. 2008, 28, 2090–2098. [Google Scholar]

	



Fan, Z.; Ao, C.; Mao, B.; Chen, H.; Wang, X. Comparing the value of ecological protection in Sanjiang Plain wetland, Northeast China based on the stated preference method. Chin. J. Appl. Ecol. 2017, 28, 500–508. [Google Scholar]

	



Du, H.; Gan, F.; Wei, Q.; Fan, E.; Chen, X.; Zhang, H. Non-Use Value Assessment of Chinese Sturgeon Nature Reserve of Yangtze River in Yichang, Hubei Province Based on the Contingent Valuation Method. Sichuan J. Zool. 2010, 29, 933–937. [Google Scholar]

	



Xiao, Y.; Chen, S.; Cao, Z.; Xia, T.; Hao, L. Using the contingent valuation method to assess the value of ecosystem diversity maintenance of Shandong’s marine protected areas. Acta Ecol. Sin. 2016, 36, 3321–3328. [Google Scholar]

	



Kang, X.; Cui, L.; Li, W.; Zhao, X.; Liu, L.; Li, N.; Ma, Q. Biodiversity Maintenance Value Evaluation of Jilin Wetland Based on Contingent Valuation Method. Chin. Agric. Sci. Bull. 2015, 31, 161–166. [Google Scholar]

	



Xiao, Y.; Xiao, Q.; Zhang, J.D. Balancing the international benefits and risks associated with implementation of ecological policy on the Qinghai-Tibet Plateau, China. Gondwana Res. 2023, 115, 183–190. [Google Scholar] [CrossRef]

	



Xiao, Y.; Xiong, Q.; Liang, P.; Xiao, Q. Potential risk to water resources under eco-restoration policy and global change in the Tibetan Plateau. Environ. Res. Lett. 2021, 16, 094004. [Google Scholar] [CrossRef]








[image: Sustainability 15 02045 g001 550] 





Figure 1. Location of the study area (a) sample point, (b) Elliot’s Pheasant, (c) survey photos. 
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Figure 2. The Willingness to Pay of residents regarding Elliot’s pheasant (a) gender; (b) age; (c) education level; (d) total household size; (e) occupation; (f) monthly income. 
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Figure 3. The percentage of Elliot’s pheasant conservation payment amount. 
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Table 1. Each variable assignment table.
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	Variable
	Define and Value





	Gender
	1 = “Male”, 2 = “Female”



	Age
	1 = “<18”, 2 = “18–23”, 3 = “24–33”, 4 = “34–53”, 5 = “54–63”, 6 = “≥64”



	Total household size (persons)
	1 = “1–2”, 2 = “3”, 3 = “4”, 4 = “5”, 5 = “≥6”



	Education level
	1 = “Junior high school and below”, 2 = “High School or technical school”, 3 = “Bachelor or junior college”, 4 = “Master or above”



	Occupation
	1 = “Public servant”, 2 = “Self-employed”, 3 = “Service personnel”, 4 = “Farmer”, 5 = “Student”, 6 = “Worker”, 7 = “Laid-off, unemployed”, 8 = “Others”



	Monthly income
	1 = “<1000”, 2 = “1000–2000”, 3 = “2000–3000”, 4 = “3000–4000”, 5 = “4000–5000”, 6 = “5000–6000”, 7 = “6000–7000”, 8 = “7000–8000”,9 = “8000–9000”,10 = “9000–10,000”,11 = “≥10,000”



	Species conservation awareness
	1 = “None”, 2 = “Yes, don’t want to know”, 3 = “Yes, ask initiatively”, 4 = “independently check relevant information, watch media reports”, 5 = “Understand species habits and do relevant investigations”



	Willingness to pay
	1 = “Yes”, 2 = “No”



	Payment amount
	¥“0, 1, 2, 3, 4, 5, 10, 20, 50, 100, 200 or others”
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Table 2. Basic statistical information of the residents.
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Variable

	
Sample Size

	
Percentage

	
Variables

	
Sample Size

	
Percentage






	
Gender

	
Male

	
145

	
76.72%

	
Occupation

	
Farmer

	
135

	
71.43%




	
Female

	
44

	
23.28%

	
Worker

	
18

	
9.52%




	
Age

	
<18

	
0

	
0

	
Self-employed

	
17

	
8.99%




	
18–23

	
2

	
1.06%

	
Public servant

	
0

	
0.00%




	
24–33

	
10

	
5.29%

	
Service personnel

	
1

	
0.53%




	
34–53

	
84

	
44.44%

	
Student

	
1

	
0.53%




	
54–63

	
59

	
31.22%

	
Laid-off, unemployed

	
0

	
0.00%




	
≥64

	
34

	
17.99%

	
Others

	
17

	
8.99%




	
Total household size

	
1–2 persons

	
10

	
5.29%

	
Monthly income

	
<1000

	
53

	
28.04%




	
3 persons

	
49

	
25.93%

	
1000–2000

	
36

	
19.05%




	
4 persons

	
49

	
25.93%

	
2000–3000

	
41

	
21.69%




	
5 persons

	
44

	
23.28%

	
3000–4000

	
17

	
8.99%




	
≥6 persons

	
37

	
19.58%

	
4000–5000

	
13

	
6.88%




	
Education level

	
Junior high school and below

	
154

	
81.48%

	
5000–6000

	
14

	
7.41%




	
High school or technical school

	
32

	
16.93%

	
6000–7000

	
2

	
1.06%




	
Bachelor or junior college

	
3

	
1.59%

	
7000–8000

	
3

	
1.59%




	
Master or above

	
0

	
0.00%

	
8000–9000

	
5

	
2.65%




	

	

	

	
9000–10,000

	
0

	
0.00%




	

	

	

	
>10,000

	
5

	
2.65%
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Table 3. Categorical variable coding.
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Variable

	
Original Value

	
Parameter Coding




	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)

	
(7)






	
Occupation

	
Public servant

	
1.00

	
1.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00




	
Self-employed

	
2.00

	
0.00

	
1.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00




	
Service personnel

	
3.00

	
0.00

	
0.00

	
1.00

	
0.00

	
0.00

	
0.00

	
0.00




	
Farmer

	
4.00

	
0.00

	
0.00

	
0.00

	
1.00

	
0.00

	
0.00

	
0.00




	
Student

	
5.00

	
0.00

	
0.00

	
0.00

	
0.00

	
1.00

	
0.00

	
0.00




	
Worker

	
6.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
1.00

	
0.00




	
Laid-off, unemployed

	
7.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
1.00




	
Others

	
8.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00




	
Gender

	
Male

	
1.00

	
1.00

	

	

	

	

	

	




	
Female

	
2.00

	
0.00
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Table 4. Analysis of variance about different variable.
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	Variable
	The Willingness to Pay
	The Protection Awareness of Species





	Gender
	*
	NS



	Age
	NS
	NS



	Total household size (persons)
	NS
	NS



	Education level
	**
	NS



	Occupation
	NS
	NS



	Monthly income
	*
	NS



	Species conservation awareness
	**
	/







Note: NS means no significance; *, ** indicate significant at the 5% and 1% levels, respectively.
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Table 5. Parameter estimates of CVM model.






Table 5. Parameter estimates of CVM model.





	
Variable

	
β 1

	
S.E. 2

	
Exp(β) 3

	
95% EXP(β) 4




	
Lower Limit

	
Higher Limit






	
Gender (Male) 5

	
−1.622

	
0.450

	
0.198

	
0.082

	
0.478




	
Age

	
0.040

	
0.240

	
1.041

	
0.651

	
1.666




	
Total household size (persons)

	
−0.1030

	
0.160

	
0.902

	
0.659

	
1.234




	
Education level

	
1.560

	
0.473

	
4.758

	
1.883

	
12.018




	
Occupation 6

	
/

	
/

	
/

	
/

	
/




	
Public servant

	
0.507

	
0.956

	
1.660

	
0.255

	
10.801




	
Self-employed

	
22.650

	
40,192.970

	
6,865,537,209.538

	
0.000

	




	
Service personnel

	
0.748

	
0.814

	
2.113

	
0.429

	
10.422




	
Farmer

	
−23.687

	
40,192.970

	
0

	
0.000

	




	
Student

	
1.765

	
0.974

	
5.842

	
0.866

	
39.405




	
Monthly income

	
0.028

	
0.093

	
1.029

	
0.857

	
1.235




	
Species Conservation awareness

	
0.720

	
0.141

	
2.055

	
1.558

	
2.710




	
Constant

	
−3.491

	
1.550

	
0.030

	

	








Note: 1 β means regression coefficient; 2 S.E. means standard error; 3 EXP(B) means odds ratio; 4 EXP(B) (95%) means confidence interval; 5 Taking “gender female” as reference variable; 6 Taking “other occupations” as reference variable.
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Table 6. Linear regression analysis of willingness of payment for Syrmaticus ellioti.
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	Variable
	β
	t-Test
	p Value





	Constant
	−9.334
	−0.833
	0.406



	Gender
	0.217
	0.074
	0.941



	Age
	0.448
	0.289
	0.773



	Total household size (persons)
	0.109
	0.107
	0.915



	Education level
	4.731
	1.689
	0.093



	Occupation
	−0.833
	−1.006
	0.316



	Monthly income
	1.008
	1.779
	0.077



	Species conservation awareness
	2.506
	2.875
	0.005
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Table 7. The proportion of causes for unwillingness to pay of residents.
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	Explaining Variable
	Variable Definition
	Observed Value
	Percentage





	Income constraints
	Low income, unable to pay
	53
	45.30%



	Poor awareness of protection
	Not interested in protecting the Syrmaticus ellioti.
	45
	38.46%



	Governmental responsibility
	Species conservation should be funded by government departments
	33
	28.21%



	Other reasons
	Others
	3
	2.56%
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Table 8. Proportion of causes for unwillingness to pay under residents’ different socioeconomic characteristics.
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Variable

	
Variable Attributes

	
Income Constraints

	
Poor Awareness of Species Conservation

	
Government Responsibility

	
Other Reasons






	
Gender

	
Male

	
77.36%

	
93.33%

	
87.88%

	
100%




	
Female

	
22.64%

	
6.67%

	
12.12%

	
0%




	
Age

	
<18

	
0%

	
0%

	
0%

	
0%




	
18–23

	
1.89%

	
0%

	
0%

	
0%




	
24–33

	
3.77%

	
4.44%

	
9.09%

	
0%




	
34–53

	
41.51%

	
40.00%

	
39.39%

	
100%




	
54–63

	
28.30%

	
33.33%

	
33.33%

	
0%




	
≥64

	
24.53%

	
22.22%

	
18.18%

	
0%




	
Total household size (persons)

	
2

	
5.66%

	
2.22%

	
6.06%

	
0%




	
3

	
22.64%

	
35.56%

	
33.33%

	
0%




	
4

	
30.19%

	
17.78%

	
24.24%

	
33.33%




	
5

	
28.30%

	
31.11%

	
21.21%

	
0%




	
≥6

	
13.21%

	
13.33%

	
15.15%

	
66.67%




	
Education level

	
Junior high school and below

	
84.91%

	
95.56%

	
87.88%

	
66.67%




	
High school or technical school

	
11.32%

	
4.44%

	
9.09%

	
33.33%




	
Bachelor or junior college

	
3.77%

	
0%

	
3.03%

	
0%




	
Master or above

	
0%

	
0%

	
0%

	
0%




	
Occupation

	
Farmer

	
79.25%

	
71.11%

	
63.64%

	
66.67%




	
Worker

	
1.89%

	
11.11%

	
9.09%

	
0%




	
Self-employed

	
7.55%

	
4.44%

	
12.12%

	
33.33%




	
Public servant

	
0%

	
0%

	
0%

	
0%




	
Service personnel

	
0%

	
0%

	
0%

	
0%




	
Student

	
1.89%

	
0%

	
0%

	
0%




	
Laid-off, unemployed

	
0%

	
0%

	
0%

	
0%




	
Others

	
9.43%

	
13.33%

	
15.15%

	
0%




	
Monthly income

	
<1000

	
32.08%

	
17.78%

	
24.24%

	
0%




	
1000–2000

	
32.08%

	
24.44%

	
24.24%

	
0%




	
2000–3000

	
22.64%

	
13.33%

	
12.12%

	
66.67%




	
3000–4000

	
7.55%

	
11.11%

	
12.12%

	
0%




	
4000–5000

	
1.89%

	
8.89%

	
9.09%

	
0%




	
5000–6000

	
1.89%

	
11.11%

	
12.12%

	
0%




	
6000–7000

	
0%

	
2.22%

	
3.03%

	
0%




	
7000–8000

	
0%

	
4.44%

	
0%

	
33.33%




	
8000–9000

	
1.89%

	
4.44%

	
3.03%

	
0%




	
9000–10,000

	
0%

	
0%

	
0%

	
0%




	
>10,000

	
0%

	
2.22%

	
3.03%

	
0%
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