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Abstract

:

Southeast Tibet is significant in maintaining key ecological functions and providing irreplaceable ecosystem services but is also extremely vulnerable and susceptible to the impacts of human activities. Understanding the attitudes of local residents toward ecosystem conservation is considered essential for nature resource management. We therefore aimed to conduct an evaluation framework under hypothetical scenarios to measure communities’ willingness to participate in ecosystem conservation using the contingent valuation method (CVM). Second, this study determined the underlying factors that might affect local’s willingness to participate and then compared the willingness to pay (WTP) and willingness to work (WTW) for different types of nature reserves. We found that income, education, community attachment, and acceptance of a payment scheme are significant factors determining the average amount that residents are willing to pay for ecosystem conservation, while their income, acceptance of a work scheme, and education are significant factors influencing the average service time that residents are willing to devote to work. Our results revealed that community residents have considerable willingness to participate in ecosystem conservation, which points not only to the great value attached to the ecosystem service function of Southeast Tibet nature but also suggests that people’s willingness to participate is influenced by a conglomeration of socio-economic characteristics and their previous experience. The information herein can be used to implement conservation planning that involves community co-management and policymaking for sustainable development and will be beneficial to the dynamic conservation and adaptive management of Tibetan nature reserves.






Keywords:


community participation; ecosystem conservation; economic evaluation; types of nature reserves; southeast Tibet












1. Introduction


1.1. Community Participation in Ecosystem Conservation


Protected areas are critical in preserving biodiversity and maintaining high ecosystem services [1,2]. As the primary form of protected areas in China, nature reserves (NRs) play a leading role in in situ conservation of flora and fauna, decision-making, and constitute an important element of sustainable development [3,4,5]. By the end of 2017, there were 2750 NRs in China, with a total area of 147.17 million hectares (hm2), covering 14.86% of the country’s land surface [6]. As one of the world’s 34 biodiversity hot spots, southeast Tibet is significant in maintaining key ecological functions and providing irreplaceable ecosystem services [7]. However, ecosystems in southeast Tibet are extremely vulnerable and susceptible to both the impacts of human activities and natural disasters, to the extent that even a minor disturbance may cause severe environmental degradation, which can be permanent [4,8,9]. To protect the fragile region and key ecosystems, 47 various types of nature reserves were established in Tibet, covering a total area of 4.1 × 107 hm² and 34.4% of Tibet’s territory areas by the year 2018 [10].



Establishing nature reserves has proved to be a key strategy for mitigating the loss of biodiversity and ecosystem degradation, and their efficacy lies largely in prohibiting the overuse of resources, such as banning tree harvesting, restricting grazing, and prohibiting cultivation in forests and grassland areas [11,12,13]. However, these restrictions on human activities often adversely affect the livelihoods of local residents by reducing their income [13]. In this context, local residents’ attitudes to conservation policies are particularly important. Local communities, due to their geographical convenience, are widely acknowledged for their role in aiding NR management. This is particularly salient for achieving regional or local sustainable development goals [14,15] for ecosystem services and human well-being (i.e., the aspects of environment, culture, and the economy) [16,17,18,19], highlighting the need to enhance the tangible and intangible values of the aforementioned policies through a systematic analysis that takes into account communities’ participation and efforts [19].



Integrating community participation with local peoples’ attitudes and behavior through a systematic assessment can bolster the effectiveness of management aimed at ecosystem conservation in the future and is especially helpful for supporting communities’ participation [16]. Understanding communities’ attitudes is a key issue for conservation and management of protected areas, particularly from the standpoint of sustainable ecosystem development [18]. Moreover, fostering positive attitudes in local communities can be a key determinant of the success of sustainable development programs, which are long-term processes with both financial and non-financial effects on rural development [17]. Furthermore, policy makers also have to consider the effects of location and size to ensure the effectiveness of ecosystem conservation [19]. In many cases, local communities stand to gain the most from ecosystem services provided by healthy ecosystems [20]. It follows that if local communities are heavily dependent on activities that meet their subsistence needs but have a negative attitude toward ecosystem conservation, natural resource management and protection will be more challenging [14,21].



Therefore, quantifying the attitudes toward ecosystem conservation among local communities can assess the success of current conservation goals and actions and can also be used to inform and guide future practices. Thus, it is important to develop and implement suitable evaluation frameworks to assess communities’ willingness to participate in ecosystem conservation in nature reserves.




1.2. The Evaluation of Ecosystem Conservation under the Contingent Valuation Method


Non-market evaluation is a tool that shows the monetary values of natural resources and ecosystem services measured in monetary terms [22,23,24,25]. Among mainstream methods, the contingent valuation method (CVM) is widely recognized for attaching financial values to the goods and services associated with ecosystem services [23,24], with its intrinsic ability to reveal individuals’ preferences based on their willingness to pay (WTP) or willingness to work (WTW) for hypothetical scenarios [24,26] being especially helpful. The CVM is usually used in conjunction with questionnaires to estimate local communities’ willingness to participate in ecosystem conservation under hypothetical market or other simulation contexts [22,24,25,26]. Local currency is the conventional unit of value used to assess stakeholder perspectives on ecological and environmental economics in CVM questions, owing to the flexibility this approach affords and its broad applicability across a range of feasible issues [22,27]. In practice, however, WTP is not a promising measure in the majority of developing countries, where household income is generally low and subsistence economies prevail [28]. In such cases, residents’ WTP may be restricted by a household’s ability to reduce its consumption of other goods to pay for the environmental good under valuation [29]. One suggestion to resolve this problem is to use non-monetary contribution as a proxy payment vehicle for estimating the factors linking WTP or WTW with ecosystem conservation and evaluating the welfare effects among hypothetical scenarios [22,23,24,25,26,27,30]. Starting from the work of Swallow and Woudyalew (1994) [31], labor or working time contributions as unit of measurement have been gaining importance in CVM studies in developing countries around the world [30,32]. Thus, the CVM is amenable to the use of WTW contributions, and it is an acceptable measure to use community members’ willingness to contribute their time, rather than contribute money, to ecosystem conservation [24].



Previous environmental studies using the CVM framework have focused on tourism and festival events, marine protected areas, coastal areas, and terrestrial areas, and have evaluated the non-use values and conservation values attached to ecosystem services [22,31]. However, systematic evaluations of community preferences, as expressed in locals’ willingness to participate in ecosystem conservation in Tibet’s nature reserves, are lacking in the literature. Moreover, there is a paucity of research into the factors affecting residents’ willingness to participate in ecosystem conservation in this context, especially in terms of comparing the welfare effects among different types of nature reserves (NRs). Therefore, in addition to the evaluation of residents’ WTP, we also decided to incorporate WTW as an estimator of willingness to participate in ecosystem conservation in southeast Tibet. The application of WTW ensures that the evaluation of willingness to participate will no longer be determined solely by reliance on monetary contributions, which can effectively alleviate residents’ sense of powerlessness regarding WTP due to them possessing limited cash resources [24,33]. The CVM can effectively resolve the problem of underestimation bias confounding WTP measurement, and local residents’ willingness to participate can be seen as providing an objective reflection of the values they attach to hypothetical scenarios [34].



Given the importance of community residents to NR conservation, the aim of this study was to analyze the attitudes toward, and willingness to participate in, ecosystem conservation among residents of communities located in and adjacent to NRs in southeast Tibet. To this end, we decided to (1) investigate NR community residents’ perceptions and willingness to participate in ecosystem conservation in southeast Tibet and uncover the reasons for their non-participation; (2) determine the underlying factors that might affect local’s willingness to participate; and (3) compare the differential responses from respondents who reside in or adjacent to different types of NRs regarding their willingness to participate, community perception, and knowledge of conservation resources.





2. Materials and Methods


2.1. Study Area


Southeast Tibet is in the southern Himalayan region and lies in the alpine canyon area on both sides of the Yarlung Zangbo River. Tibet’s landforms and geological structure are very complex, with its undulating terrain giving rise to wide variations in elevation (150–5000 m a.s.l). Tibet is located in a subtropical mountain climate zone and is affected by the southwest monsoon, with abundant rainfall owing to the influence of this weather pattern [35]. Because of the region’s specific physical geography and climatic conditions, Southeast Tibet accounts for 80% of the total forest area (1.47 × 107 hm2) in the Tibet Autonomous Region. Its dense forests maintain rich biodiversity and serve as wildlife shelters, in addition to constituting ecological barriers for national and international ecological security [2].



To investigate local communities’ cognition and willingness to participate in ecosystem conservation, six representative NRs were selected in southeast Tibet. According to protection targets or conservation purposes, these six NRs can be categorized into three groups [36]: (1) Forest ecosystem NRs; (2) Wetland ecosystem NRs; and (3) Reserves for protecting wildlife (Figure 1, Table 1).




2.2. Survey Implementation


In order to receive valid responses in real time, we conducted face-to-face interviews. Drawing on knowledge about the characteristics of Tibetan communities and the previous literature [33,37,38], the questionnaire comprised three sections with 19 questions in total (see Supplementary Materials).



The first section consisted of seven questions and was designed to reveal respondent’s knowledge about the nature reserves and local wildlife species, their perceptions of community involvement in conservation, community attachment and satisfaction with the current protection status, and their acceptance to pay or work for ecosystem conservation.



The second section was intended to determine the respondents’ willingness to participate in ecosystem conservation. We used the double-bounded dichotomous choice (DBDC) format to obtain the quantity of money and amount of time that local residents were willing to contribute, respectively. The initial bid values were determined by a questionnaire-based pilot study, whereby we distributed 53 open-ended prediction questionnaires and asked respondents to fill in the values of money and time they were willing to contribute to ecosystem conservation. The results thusly obtained were ranked in an ascending order, whereupon we selected the 24th, 42nd, 60th, and 78th percentiles of the dataset as the initial settings of bid values [39]. Therefore, WTP was initially determined at 75, 160, 500, and 750 Chinese Yuan (CNY) per year. The WTP would also be adjustable, depending upon residents’ responses, and every respondent would be asked the same question(s) once again with the new sets of WTP [40]. For example, if the respondent’s answer was “yes” to the first closed-ended question (“How much money would you consider contributing in order to avoid ecosystem function degradation?”), then the amount(s) would be doubled accordingly, such that the resultant “new” levels of payment were 150, 320, 1000, and 1500 CNY per year. In the alternative case, the initial amounts of WTP would be halved, giving amounts of 37.5, 80, 250, and 375 CNY, correspondingly. Therefore, the four sets of WTP in our study were 75 (37.5/150), 160 (80/320), 500 (250/1000), and 750 (375/1500) CNY. Similarly, the dynamic WTW scales were set at 4 (2/8), 10 (5/20), 24 (12/48), and 36 (18/72) hours per person per month. In this section of the investigation, we showed the respondents pictures of current undamaged healthy ecosystems and degraded ecosystems, and then a hypothetical market was constructed by enquiring of respondents, “How much money and time would you consider contributing in order to avoid ecosystem function degradation”.



The last section included ten questions concerning the respondents’ socio-economic characteristics, including gender, marital status, family size, age, education level, occupation, monthly income, participation in environment groups, working in nature reserves, and duration of residence in the community.



A formal investigation was initiated in 19 communities around six nature reserves from June to July 2016. Overall, 1130 respondents participated in the survey (Table 1), with an effective response rate of 100%.




2.3. Statistical Model


In the present study, the respective estimated values of WTP and WTW using CVM double bounded dichotomous choice model theory are interval values, so the survival valuation function of the Weibull model was used to estimate each respondent’s exact WTP and WTW [40,41]. Accordingly, the respondents’ WTP and WTW can be calculated by the equations below:


  log ( W T  P χ  ) =  X i  β + σ  ε χ  , χ = 0.5  



(1)






  log ( W T  W χ  ) =  X i  β + σ  ε χ  , χ = 0.5  



(2)




where   W T  P χ    (  W T  W χ   ) is the maximum price paid (working time provided) by a respondent,    X i    is the explanatory variable,  β  is the parameter corresponding to the explanatory variable,  σ  is a scale parameter and  σ  > 0, ε is an interference term that is independent of  X  [42,43].



We used communities’ WTP and WTW for ecosystem conservation as the dependent variables, and integrated social demographics (i.e., income, marital status, environmental group working, duration of community residence, working area, and location group of NRs), conservation attitudes, and behavior regarding ecosystem conservation (i.e., knowledge of conservation institutions, sense of place, and the perception of WTP and WTW) [25,33,37,38,44,45,46,47,48,49,50], as the independent variables. We summarize the definitions of the explanatory variables and descriptive statistics in Table 2.



The advantages of measuring welfare by median are that it eliminates extreme observations and has above mean sensitivity regarding the follow-up responses when comparing with the confidence interval for the DBDC [51,52]. For these reasons, the median was adopted to represent the mean WTP and WTW for Tibetan ecosystem conservation. Maximum likelihood estimation was used to calculate the upper and lower limits of how much money and time residents were willing to contribute, at a 95% confidence level.



Model estimations were conducted using the statistical software SAS 8.1. A one-way ANOVA test and independent sample T test were used to explore the influences of the socio-economic factors affecting WTP and WTW using SPSS Statistics Version 20 (IBM Software, New York, NY, USA).





3. Results


3.1. Respondents’ Perceptions and Attitudes


The socio-demographic characteristics of the respondents are presented in Table 3. There were more male (55.7%), compared to female (46.3%) respondents. The majority of respondents (71.0%) were married and aged between 20 and 39 years (73.1%). Most respondents (70.7%) did not continue their education after graduating from secondary school. More than 80% of respondents earned less than 5000 CNY per month. Their occupations were diverse, including businesspersons (22.6%), farmers (18.9%), and employees working for government and public institutions (17.5%). Over half of the surveyed respondents (60.4%) had resided in the communities for more than a decade. More than half of respondents (54.5%) had a family size of 4–6.



The vast majority of respondents (98.2%) supported the establishment of NRs to protect ecosystems, and 94.8% of respondents were in favor of community involvement in conservation (Table 4). However, most respondents (81.2%) had no exposure to publicity or education regarding community-organized nature reserve ecosystem conservation programs. Almost 70% of respondents agreed that the establishment of the NRs were of benefit to them, particularly in terms of providing better environmental and living conditions, as well as enhancing awareness of environmental-related issues. The majority of respondents reported having a deep connection with their community (86.6%) and would like to reside in their community for a long time (75.2%). In total, 92.4% of respondents supported the development of eco-tourism in nature reserves. Moreover, if necessary, more than half of respondents were willing to pay (59.0%) or contribute time (60.1%) to improving the protection of nature reserves.




3.2. Respondents’ Willingness to Participate


A total of 659 (58.3%) and 719 (63.6%) respondents expressed their WTP and WTW for ecosystem conservation, respectively (Table 5). More respondents preferred to work than to pay for ecosystem conservation (t = −2.50, df = 2256.75, p < 0.05). The proportion of respondents willing to participate decreased with increasing cost, both in terms of money and time.



Nearly 42% of respondents chose the not-to-pay option. More than half of these (58.4%) were unable to afford it. Almost half of the respondents (47.2%) agreed that nature resource management and preservation should be spearheaded by the government.



Furthermore, over one-third of respondents (36.4%) chose the not-to-work option. Of these, 62.8% were not willing to work, generally due to time constraints, while 28.5% considered ecosystem management and maintenance to be the responsibility of local and central governments.




3.3. Willingness to Participate in Ecosystem Conservation


The empirical results of the DBDC elicitation model are presented in Table 6. The models are significant at the 1% level, based on chi-square tests, indicating that they could be used to estimate the WTP and WTW for ecosystem conservation in southeastern Tibetan NRs.



The model results showed that income, education, acceptance to pay, and willingness to reside in the community significantly influenced WTP. At a 99% confidence interval, the coefficients of Lnincome, Edu, and ATP were positive, suggesting that respondents with a higher income, higher education, and greater acceptance toward paying, are more likely to pay higher amounts for ecosystem conservation. At a 95% significance level, Sense was also positive, suggesting that the stronger the resident’s willingness to reside in the community, the more they were willing to pay.



Furthermore, income, education, and acceptance toward working significantly determined respondents’ willingness to work for ecosystem conservation. The respondents’ monthly income and acceptance toward working was found to be positively correlated, while education level was negative in the DBDC elicitation model.




3.4. Willingness to Contribute According to Nature Reserve Type


The median WTP and WTW were 369.1 CNY per year and 38.7 h per month, respectively (Table 7). Only the WTP values differed significantly among different types of NRs. The WTP was greater for forestry NRs (394.3 CNY per year) than for wildlife NRs (320.6 CNY per year) and for wetland type NRs (355.1 CNY per year) (p < 0.01).



When comparing residents’ community perceptions, the proportion of community residents participating in publicity and education in forest ecosystem NRs (23.9%) was nearly twice compared to wetland type (12.1%) and wildlife NRs (13.8%). Moreover, in the communities near forestry NRs, nearly half of the residents (44.8%) were aware that there was at least one protected ecological resource in the NRs.




3.5. Influence of Socio-Economic Factors


Variance analysis showed that the WTP values decreased with increasing age, family size, and residence duration (Figure 2). The WTP value was higher for unmarried residents and for males. The WTP value was generally high when respondents belonged to environmental groups and had education exposure and when they supported the establishment of nature reserves and supported community involvement in conservation actions.



The WTW values increased with increasing family size and longer residence duration (Figure 3). Male respondents had a higher WTW value than females. The WTW values were also higher for residents who had relevant publicity and education exposure, belonged to environmental groups, and supported community participation.





4. Discussion


4.1. Factors Affecting Residents’ Willingness to Participate in Ecosystem Conservation


The community resident’s willingness to participate in ecosystem conservation in NRs is determined by many factors, including the resident’s socio-economic background and previous experience of involvement with conservation programs. We found that income, education, acceptance to pay, and willingness to reside in the community (for an extended period of time) affected WTP, while income, education, and acceptance to work were more likely to influence WTW (Table 6). Among the variables, annual income has emerged as the most widely acknowledged determining factor [45,53]. WTP depends primarily upon the respondents’ income level, irrespective of the purposes of payment, and thus residents with higher incomes are likely to be willing to pay more for recreation or ecosystem conservation [46]. This was also found to be the case in our present study (Table 6). Income was also positively related to WTW for conservation. This may indicate that residents with higher incomes generally have better living conditions, and thus are more likely to contribute more time toward conservation actions [33].



Other socio-economic characteristics, such as gender, age, education, and marital status also play important roles. Male respondents had a higher preference for paying money and working for conservation efforts, compared with female respondents. This may be determined by social status or physiological differences [47,54]. Education had a positive impact on WTP but a negative impact on WTW (Table 6). In general, residents with higher education would likely have better awareness of environmental issues, and their higher incomes and quality of life level may also result in a higher WTP [47,55,56,57]. Generally, well-educated individuals are more likely to spend certain amounts of money to fund, rather than work for, ecosystem conservation [35]. Younger respondents were found to have higher WTP values than older respondents (Figure 2). Ecological conservation is becoming popular in China; hence, younger respondents are more likely to participate in conservation actions than seniors [51]. Similarly, unmarried respondents (who tended to be younger) had higher WTP values than married respondents (Figure 2). The reason might be that married residents typically have greater responsibility to support their families, and therefore less free time [58].



The residence situation of respondents in these localities needs to be analyzed synthetically. Residents who showed a strong willingness to live in their community were willing to pay more money to protect the ecosystem (Table 6) because they usually had a stronger sense of community attachment [59]. Family size and duration of residence were negatively related to WTP. In our study areas, the majority of respondents had a family size of 4–7 (60.5%), and 81.5% of respondents earned less than 5000 CNY per month. On a per-household basis, larger families generally require greater expenditure on daily necessities, which limits their ability to pay for conservation efforts. Meanwhile, residents who had been living in their communities over an extended period were more willing to work for NRs (Figure 3). This indicates that the duration of people’s residence in a locality can affect their decision-making in terms of the form their participation in ecosystem conservation will take. Specifically, long-term residents are more willing to engage in local conservation activities and services.



The community residents’ acceptance of contributing money and labor were positively related to WTP and WTW (Table 6). This may be because a solid groundwork of awareness already existed—in terms of respondents being psychologically prepared to contribute—making them much more likely to accept donating higher monetary sums and devoting greater numbers of working hours [44,60]. Comparatively speaking, people’s previous participation experience can change their attitudes toward environmental conservation. Respondents with ecological conservation experience (including joining an environmental organization and exposure to publicity and education) showed higher willingness to contribute to protective action than those who lacked such experience. Through public education, the former group of participants were well informed about the importance of ecosystem conservation. Their ecological awareness promoted their understanding of ecosystem functions and services, which, in turn, led to a greater willingness to participate in environmental protection programs [51]. This suggests that the emphasis for community outreach education in the future should be on increasing residents’ knowledge and awareness of local ecosystems and their special service functions. Many successful attempts have been made worldwide to implement community-based conservation that includes biodiversity and ecosystem protection [61]. For instance, a study on Zimbabwe’s CAMPFIRE programs concluded that involving residents in wildlife management could be highly effective for the restoration of local wildlife populations and habitats [62]. In another study, the number of Bengal tigers in an Indian national park increased as the communities in and around the park became more involved in conservation efforts, including measures such as forming patrols to detect poachers [63]. A comparison of existing studies that have delivered the desired protection results revealed that community participation is an important predictor of success in ecosystem conservation [61]. Estimating the locals’ willingness to participate is a promising avenue for smoothing the path to effective implementation of management plans [64]. Therefore, the findings of the present study can provide policymakers with a useful model for the management of other similar nature reserves in the Qinghai–Tibet plateau region, as well as greater China, and can be used as an indicator for determining payments for ecosystem services, which can help in ensuring the sustainable utilization of Tibet’s natural resources.




4.2. Willingness to Participate According to NR Type


In a comparison of the three types of NRs, we found that the WTP value was the highest for forest ecosystem NRs in southeast Tibet (Table 7). This may be due in a large part to the ecosystem services provided by forests. Forests provide an especially large quantity of provisioning, regulating, supporting, and cultural ecosystem services for local communities, which invariably means they play a multi-dimensional role in the wellbeing of humans [1,25,65,66]. Specifically, due to the special geological conditions there, collapses, landslides, and debris flows occur frequently in Tibet [67]. The importance of forests in soil and water conservation, wind prevention, and sand fixation is therefore obvious [68,69,70]. Since the major regions in southeast Tibet are covered by forests [71], local residents can directly benefit from healthy forests and are more likely to participate in conservation actions.



Furthermore, a second reason for such high WTP values in connection to forest ecosystem NRs is likely that local community residents are increasingly aware of the importance of protecting forest ecosystems. The Chinese government has launched several large ecological restoration programs in southeast Tibet since the late 1990s, such as the Grain for Green Program, the Natural Forest Protection Program, and the Forest Ecological Compensation Program, and it has set up professional management and protection teams to protect non-commercial forests [72,73]. In order to enhance the effectiveness of forest conservation, local governments encourage community residents to collaborate with staff working in nature reserves to participate in numerous conservation programs. Local residents can be employed by the government to patrol non-commercial forests regularly, as well as to participate in afforestation programs that usually last up to one month. These types of programs and policies not only preserve the remaining forests and increase vegetation productivity, but also increase residents’ awareness of conserving forests [74,75].




4.3. The Willingness of Tibetan Communities to Participate in Ecosystem Conservation


The importance of community participation in conservation management approaches has been widely recognized by various research institutions, environmental groups, and non-governmental organizations working in the conservation field [16]. The greatest advantage of local community involvement in conservation lies in reducing protection costs effectively in terms of both time and financial outlay, since such involvement reduces the requirement for outside technical expertise and human resources [76]. The level of investment in ecosystem conservation is huge in China. According to government statistics, the Central Finance authorities allocated 1.7 billion CNY in forestry subsidies to the Tibet Autonomous Region in 2016, and this amount has been increasing annually [77]. In this study, in order to protect the ecosystem from degradation, the median WTP and WTW of individuals were found to be 369.1 CNY per year and 38.7 h per month, respectively. Given Tibet’s population of 3,648,100 (Seventh National Census data), the total WTP and WTW of the whole region would be 1.3 billion CNY and 71 million days, per year, respectively. Therefore, the potential for contribution toward ecosystem conservation in Tibet is enormous, from both financial and workforce perspectives. Including local communities in nature reserve management not only can reduce the government’s economic burden but can also stimulate awareness and the visibility of conservation actions in local communities, and thus help maximize ecosystem services. The majority of local residents surveyed preferred to work for ecosystem conservation instead of paying for it (Table 4). This suggests that WTW is acceptable as a proxy of willingness to participate. The percentage of residents who were unwilling to participate in conservation increased with increasing amounts of payments and number of working hours. The main reason for the unwillingness to pay or being reluctant to work was lack of financial capacity or time, and the majority of residents who were unwilling to pay or devote working hours still insisted that conservation actions should be undertaken by the local government. These results are consistent with previous studies [23,45,78], suggesting that residents still expect governments to lead in conservation actions though recognizing the importance of ecosystem conservation.



In southeast Tibet, the application of WTW in evaluating willingness to participate has been proven to be valid. This suggests that the use of multiple payment vehicles is particularly important. For example, Casiwan-Launio et al. investigated local residents’ WTP and WTW for the continued existence of the San Miguel Island (SMI) fishery reserve and found that WTW can be used as an eliciting method for stated preference studies in rural developing islands [33]. Ballad et al. confirmed that local residents were willing to voluntarily provide labor to maintain the ecological balance of the coastal and marine resources when their income was constrained [79]. Tilahun et al. assessed rural households’ WTP and WTW for frankincense forest conservation and found that respondents were willing to contribute more in labor than in money in a low-income country [27]. However, labor or working time contributions cannot replace cash payments completely because of inadequate coverage of requirements when labor is used as a payment vehicle, and the potential difference in the availability of cash or labor [32].





5. Conclusions


Local communities can contribute substantially to ecosystem conservation. In places where residents have a high willingness to participate, NRs can organize relevant voluntary activities to allow community residents to play a positive role in conservation actions, thus assisting in NR management. Meanwhile, our study found that community residents living in or adjacent to forest ecosystem NRs have the highest WTP, indicating that the current forest protection policy is effective. This suggests that local governments should provide additional environmental education activities to gradually raise the conservation awareness of community residents. For the community residents in southeast Tibet, labor contribution is much more acceptable, feasible, and practical than making monetary contributions, so voluntary activities can be systematically incorporated into ecosystem conservation. Residents with different socio-economic characteristics have different levels of willingness to participate in ecosystem conservation. This suggests that individual-level characteristics affect residents’ conservation awareness. Such information is critical when decision makers are challenged with multiple conservation priorities and can help to ensure that the best-suited community residents are chosen to participate in conservation projects.
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Figure 1. Locations of six nature reserves in southeast Tibet, that can be categorized into three types: green indicates forest ecosystem nature reserves, red indicates wetland ecosystem nature reserves, and blue indicates wildlife nature reserves. 
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Figure 2. Respondents’ WTP calculated by (A). Age group; (B). Family size; (C). Residence duration; (D). Marital status; (E). Gender; (F). Whether respondents belonged to an environmental group; (G). Exposure to publicity and education; (H). Support for the establishment of nature reserves; and (I). Support for community involvement. The statistics in parentheses are the results of a one-way ANOVA or independent sample T test. 






Figure 2. Respondents’ WTP calculated by (A). Age group; (B). Family size; (C). Residence duration; (D). Marital status; (E). Gender; (F). Whether respondents belonged to an environmental group; (G). Exposure to publicity and education; (H). Support for the establishment of nature reserves; and (I). Support for community involvement. The statistics in parentheses are the results of a one-way ANOVA or independent sample T test.



[image: Land 11 00207 g002]







[image: Land 11 00207 g003 550] 





Figure 3. Respondents’ WTW calculated by (A). Family size; (B). Residence duration; (C). Gender; (D). Exposure to publicity and education; (E). Whether respondent belonged to an environmental group; and (F). Support for community participation. The statistics in parentheses are the results of a one-way ANOVA or independent sample t-test. 
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Table 1. Nature reserve list and categories.
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	Nature Reserve

Categories
	Name
	Area

(hm2)
	Protection Objective
	Number of

Respondents





	Forest ecosystem
	Gongbogyamda Provincial Nature Reserve
	2,014,981
	Alpine mountain forests
	259



	
	Yarlung Zangbo Grand Canyon National Nature Reserve
	916,800
	Mountain forest ecosystem
	332



	Wetland ecosystem
	Lalu Wetland National Nature Reserve
	1220
	Alpine wetland ecosystem
	132



	
	Ranwu Lake Provincial Nature Reserve
	6978
	Wetland ecosystem
	82



	For protecting wildlife
	Zayu Cibagou National Nature Reserve
	101,400
	Endangered ungulates (e.g., Budorcas taxicolor)
	196



	
	Middle Yarlung Zangbo River-the Black-necked Crane Nature Reserve
	614,350
	Black-necked cranes (Grus nigricollis)
	129
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Table 2. Definition of the variables used and descriptive statistics for assessing the willingness to contribute to ecosystem conservation.
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	Variable’s Name
	Definition
	Mean
	Std. Dev.





	Lnincome
	Respondent’s monthly income in CNY, expressed as the median value of the range, and then log transferred
	8.10
	0.016



	Know
	Dummy variable, where 1 represents that the local resident knows a conservation institution exists in the village, while 0 indicates otherwise
	0.50
	0.015



	Sense
	Local resident’s perception of willingness to reside in their community for an extended period of time, measured on the five-point Likert scale
	4.15
	0.032



	ATP
	Local resident’s acceptance toward paying for ecosystem conservation, measured by five-point Likert scale
	3.34
	0.033



	ATW
	Local resident’s acceptance toward working for ecosystem conservation, measured by five-point Likert scale
	3.37
	0.034



	Marry
	Dummy variable, where 1 represents local residents that are married, while 0 indicates otherwise
	0.71
	0.014



	Edu
	Years of education: nine years for junior middle school and below, three years for senior high school, two years for junior college, four years for university undergraduate degree, two years for Master’s degree or above
	11.21
	0.082



	Group
	Dummy variable, where 1 represents local residents have joined an environmental group, while 0 indicates otherwise
	0.116
	0.010



	Duration
	The duration of a local resident’s community residence, in years
	19.88
	0.482



	Workp
	Dummy variable, where 1 represents local residents worked in the NRs, while 0 indicates otherwise
	0.119
	0.010



	Location1
	Dummy variable, where 1 represents local residents lived near the forest ecosystem nature reserve, while 0 indicates otherwise
	0.52
	0.015



	Location2
	Dummy variable, where 1 represents local residents lived near the wildlife nature reserve, while 0 indicates otherwise
	0.29
	0.013
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Table 3. Respondents’ socio-demographic characteristics (N = 1130).
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	Item
	Description
	Frequency (%)





	Gender
	Male
	607 (55.7)



	
	Female
	523 (46.3)



	Age
	20–29 years old
	507 (44.9)



	
	30–39 years old
	319 (28.2)



	
	40–49 years old
	183 (16.2)



	
	50–59 years old
	91 (8.1)



	
	>60 years old
	30 (2.7)



	Marital status
	Married
	802 (71.0)



	
	Unmarried
	328 (29.0)



	Occupation
	Merchant
	255 (22.6)



	
	Farmer
	214 (18.9)



	
	Employees of local government and public institutions
	198 (17.5)



	
	Service industry
	109 (9.6)



	
	Professional and technical staff
	106 (9.4)



	
	Others (industry, student, freelancer, retiree, unemployment, others)
	248 (21.9)



	Education level
	Junior middle school and below
	640 (56.6)



	
	Senior high school
	159 (14.1)



	
	Junior college
	151 (13.4)



	
	University undergraduate degree
	175 (15.5)



	
	Master’s degree and above
	5 (0.4)



	Monthly
	<3000 CNY
	437 (38.7)



	income
	3001–5000 CNY
	484 (42.8)



	
	>5001 CNY
	209 (18.5)



	Residence
	1–10 years
	448 (39.6)



	duration
	More than a decade
	682 (60.4)



	Family size
	1–3 individuals
	341 (30.2)



	
	4–6 individuals
	616 (54.5)



	
	7–9 individuals
	138 (12.2)



	
	>10 individuals
	35 (3.1)
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Table 4. Respondents’ perceptions of nature reserves and their communities.






Table 4. Respondents’ perceptions of nature reserves and their communities.










	Item
	Description
	Frequency (%)





	I know the location of the nearby nature reserve.
	Yes
	625 (55.3)



	
	No
	505 (44.7)



	I know the ecological resources in the nature reserve.
	Yes
	436 (38.6)



	
	No
	694 (61.4)



	I know there are institutes that conduct ecological resource
	Yes
	561 (49.6)



	monitoring and protection in my neighborhood.
	No
	569 (50.4)



	I support the establishment of nature reserves to protect
	Yes
	1110 (98.2)



	ecological and environmental resources.
	No
	20 (1.8)



	I agree that the community should engage in conservation programs that are
	Yes
	1071 (94.8)



	implemented by local government.
	No
	59 (5.2)



	I have been exposed to publicity and education regarding ecosystem
	Yes
	212 (18.8)



	conservation in nature reserves that are organized by the community.
	No
	918 (81.2)



	The establishment of the nature reserve would be of benefit to me.
	Yes
	778 (68.8)



	
	No
	352 (31.2)



	I have a deep connection with the community.
	Very Dissatisfied
	13 (1.2)



	
	Dissatisfied
	3 (0.3)



	
	Indifferent
	135 (11.9)



	
	Satisfied
	356 (31.5)



	
	Very Satisfied
	623 (55.1)



	I would like to reside in this community for a long time.
	Very Dissatisfied
	21 (1.9)



	
	Dissatisfied
	94 (8.3)



	
	Indifferent
	165 (14.6)



	
	Satisfied
	262 (23.2)



	
	Very Satisfied
	588 (52.0)



	I am willing to support the development of eco-tourism in nature reserves.
	Very Dissatisfied
	10 (0.9)



	
	Dissatisfied
	18 (1.6)



	
	Indifferent
	58 (5.1)



	
	Satisfied
	351 (31.1)



	
	Very Satisfied
	693 (61.3)



	I think the ecological environment of nature reserves has deteriorated
	Very Dissatisfied
	72 (6.4)



	dramatically.
	Dissatisfied
	530 (46.9)



	
	Indifferent
	180 (15.9)



	
	Satisfied
	277 (24.5)



	
	Very Satisfied
	71 (6.3)



	If necessary, I am willing to pay money to improve the protection of nature
	Very Dissatisfied
	120 (10.6)



	reserves.
	Dissatisfied
	122 (10.8)



	
	Indifferent
	222 (19.6)



	
	Satisfied
	585 (51.8)



	
	Very Satisfied
	81 (7.2)



	If necessary, I am willing to spare time to improve the protection of the
	Very Dissatisfied
	131 (11.6)



	nature reserves.
	Dissatisfied
	113 (10.0)



	
	Indifferent
	207 (18.3)



	
	Satisfied
	567 (50.2)



	
	Very Satisfied
	112 (9.9)
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Table 5. Respondents’ bidding results.
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Item

(Per person)

	
First Bids

(Second Bids)

	
Frequency

	
YY (%) b

	
YN (%) c

	
NY (%) d

	
NN (%) e






	
WTP

(CNY/year)

	
75 a

	
283

	
32.5

	
22.3

	
10.2

	
35.0




	
(37.5/150)




	
160

	
282

	
18.4

	
30.1

	
17.7

	
33.7




	
(80/320)




	
500

	
281

	
6.4

	
22.1

	
30.6

	
40.9




	
(250/1000)




	
750

	
284

	
7.0

	
12.7

	
23.2

	
57.0




	
(375/1500)




	
WTW

(hours/month)

	
4

	
282

	
55.0

	
8.9

	
5.3

	
30.9




	
(2/8)




	
10

	
284

	
41.5

	
16.9

	
7.4

	
34.2




	
(5/20)




	
24

	
285

	
27.4

	
26.7

	
8.1

	
37.9




	
(12/48)




	
36

	
279

	
15.1

	
30.8

	
11.5

	
42.7




	
(18/72)








a First bid amounts, with second bid amounts in parentheses. If a respondent refused to pay the first bid amounts proposed, then we introduced the second bid amount, which was halved compared to the first bid amount. If a respondent agreed to pay the first bid amount, then we would increase the second bid amount. b The percentage of respondents that agreed to pay the two bid amounts. c The percentage of respondents who were unwilling to pay the first bid amount but agreed to pay the second bid amount. d The percentage of respondents who agreed to pay the first bid amount but refused to pay the second bid amount. e The percentage of respondents who were completely unwilling to pay the two bid amounts.
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Table 6. Respondents’ willingness to participate in ecosystem conservation.
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Variables

	
WTP

	
WTW




	
Coefficient

	
T Value

	
Coefficient

	
T Value






	
Constant

	
2.03

	
3.04 **

	
1.46

	
2.14 *




	
Lnincome

	
0.26

	
3.63 **

	
0.22

	
2.89 **




	
Know

	
0.14

	
1.92

	
0.08

	
1.06




	
Sense

	
0.09

	
2.34 *

	
−0.008

	
−0.19




	
ATP

	
0.29

	
4.50 **

	
-

	
-




	
ATW

	
-

	
-

	
0.24

	
4.26 **




	
Marry

	
−0.13

	
−1.44

	
−0.07

	
−0.78




	
Edu

	
0.05

	
3.13 **

	
−0.03

	
−2.10 *




	
Group

	
0.13

	
1.18

	
−0.14

	
−1.19




	
Duration

	
−0.0007

	
−0.26

	
0.0056

	
1.73




	
Workp

	
−0.17

	
−1.42

	
0.13

	
0.96




	
Location1

	
0.17

	
1.66

	
0.04

	
0.38




	
Location2

	
0.15

	
1.36

	
0.03

	
0.29




	
Log likelihood

	
−922.26

	
−716.09




	
Log-likelihood ratio

	
69.04 **

	
41.46 **




	
    χ   (  0.99 , 12  )   2    

	
26.22

	
18.16








* p < 0.05; ** p < 0.01.
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Table 7. Willingness to contribute to ecosystem conservation according to type of nature reserve.






Table 7. Willingness to contribute to ecosystem conservation according to type of nature reserve.





	

	
All Samples

(n = 1130)

	
Wildlife

(n = 325)

	
Wetland Ecosystem

(n = 214)

	
Forest Ecosystem

(n = 591)

	
F-Value

	
p Value






	
WTP a

	
369.1

	
320.6

	
355.1

	
394.3

	
19.78

	
< 0.01




	
95%CI

	
(359.9, 378.3)

	
(310.0, 340.4)

	
(340.0, 367.0)

	
(381.0, 407.6)




	
WTW b

	
38.7

	
37.1

	
38.7

	
39.3

	
2.69

	
ns




	
95%CI

	
(38.0, 39.4)

	
(35.6, 38.6)

	
(37.5, 39.9)

	
(38.3, 40.3)








a CNY per person per year. b Working hours per person per month.
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