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Abstract

:

Ecological or environmental compensation policies are usually designed with multiple policy objectives such as protecting the ecological environment and promoting farmers’ livelihoods, but in the enforcement process, there are often inconsistencies between realistic choices and policy objectives. Based on pooled cross-section data from the 2017–2019 public announcement of the selection of ecological forest rangers (EFRs, who mainly refers to manage and protect forests, grasslands, deserts and rivers, and report or prevent the situation or behavior of the forest area disasters, animal and plant resources, and infrastructure damage in time) among the poor in Sichuan Province in China, we used the Probit model to analyze the influencing factors of the re-employment behavior of EFRs among the poor, with the aim of assessing the differences between central government goal positioning and local government enforcement options. We find that (1) EFRs from poor households who have not yet escaped poverty and have a high per capita income level are given priority to be re-employed. This finding shows that the policy of ecological forest rangers for the poor (PEFRP, it mainly refers to an environmental protection policy that only hires the poor) pays close attention to poverty reduction goals, but it does not consider the poorest people because the EFRs with a higher income obtain higher re-employment opportunities. (2) Age, health, and education, which represent the human capital level, have no significant impact on renewal. This finding shows that the local government has not jointly achieved the goal of “poverty reduction and environmental protection” in the enforcement of the PEFRP and has deviated from the initial goal positioning of the central government. Therefore, in order to achieve the multiple policy objectives such as poverty reduction and environmental protection together, future policy enforcement needs to be adjusted in terms of local administrative assessment and the selection and recruitment of EFRs.
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1. Introduction


As the world’s most populous and largest developing country, China has played an important role in global poverty reduction, making tremendous contributions in this regard. According to the 2019 White Paper on “China’s Food Security” by the Information Office of the State Council, according to the World Bank’s international poverty standard of $1.90 USD/person/day, China’s rate of contribution to global poverty reduction exceeds 70%. China is the first country globally to achieve the poverty reduction goal of the UN Millennium Development Goals. Since China has a strict urban and rural household registration management system, it has adopted an unbalanced public service policy. Urban residents have more comprehensive social security services than rural residents. Therefore, according to the current poverty standards in China, all poor people live in rural areas. According to the poverty standard of $327.72 USD/person/year (constant prices in 2010), the rural population in poverty at the end of 2019 was 5.15 million (distribution: 3.23 million in western China, 1.81 million in central China, and 470,000 in eastern China). Compared to the end of the previous year, there was a decrease of 11.09 million people, and the incidence of poverty was 0.6% (see Appendix A 1.1); compared with 770 million people at the end of 1978 (see Appendix A 1.2), this decrease constitutes a cumulative reduction of nearly 765 million people.



China’s large-scale poverty reduction is inseparable from the material basis provided by economic growth [1]. It is also inseparable from the enforcement of poverty reduction policies based on local and individual conditions. The policy of EFRs for the poor (hereafter referred to as the policy of ecological forest rangers for the poor (PEFRP)) is a concrete manifestation of the poverty reduction policy of “tailor measures to local conditions and people.” In China, ecologically fragile areas, ecological function areas, forestry resource-gathering areas, ethnic minority settlements, and areas where the poor population are distributed have a high degree of geographical overlap (see Appendix A 1.3) [2,3,4]. Therefore, the use of ecological compensation policies to conduct poverty reduction activities has become a concrete manifestation of the realization of “tailor measures to local conditions and people,” and this measure is conducive not only to its versatility in environmental protection and poverty reduction but also to its sustainability. The PEFRP is an important part of the practice of ecological poverty reduction policies (EPRP). It is also a forest protection system designed to combine regional resource endowments and population resource endowments. The PEFRP means that after the central and provincial governments have issued project funds and allocation indicators, the county and township governments and village cadres are responsible for organizing the enforcement, and one or two ecological forest rangers from poor households in poor villages are hired in order to manage and protect local forests, wetlands, desertified land, and other resources. During this period, the township forestry department directly or entrusts village cadres to evaluate the performance of EFRs of poor households and pay no more than $1424.87 USD per person each year according to their performance. It can be seen that the policy has clearly defined multiple objectives during the system design: 1) through the government’s purchase of labor services to achieve its goal of protecting the ecological environment, and 2) through Employ the poor to achieve their poverty reduction goals.



However, it faces many constraints in policy enforcement, such as (1) the hierarchical relationship between principal and agent in the process of policy enforcement may lead to deviations in the positioning of policy objectives and the actual implementation of policies. The “PEFRP” are formulated by the central government and enforced by local governments at all levels; village cadres play an importance role in the selection, recruitment, and supervision of EFRs. Generally speaking, the interests and policy goals of the central government and local governments, local officials, and village cadres are not always consistent. For example, the central government formulated this policy to achieve a win-win situation of “ecological protection and poverty reduction,” but local governments may place more emphasis on economic and social objectives than on environmental objectives in order to achieve political promotion. Besides, for local officials, the enforcement of policies may be motivated by the need for political promotion to meet the performance evaluation goals set by the higher-level government. For example, during the poverty alleviation period, the evaluation of many officials is more focused on the effectiveness of poverty alleviation. However, for village cadres, there is no need for political promotion, so in the enforcement of the PEFRP, they may tend to choose poor people who can assist in their own work or have a close social relationship with them. Even if the objectives of different levels of government are consistent with the policy objectives, multiple policy objectives can be prioritized at a certain period. For example, according to the “China Rural Poverty Alleviation and Development Program (2011–2022)”, it is clearly stipulated that governments at all levels are required to achieve poverty alleviation of all poor people under the current poverty line by the end of 2020. The central government has included poverty alleviation goals in local governments. At the same time, the central government also regards “environmental protection” as a basic state policy and enforces environmental inspections from time to time to assess the effectiveness of local governments at all levels in fulfilling environmental responsibilities and controlling environmental pollution. Since the local governments are faced with multiple goals, and higher-level governments have not clarified the priority of poverty reduction and environmental protection at a certain period, such policy misunderstanding may lead to inconsistency between the policy target positioning and the actual enforcement of the policy in PEFRP. Based on the behavioral transmission mechanism of “realistic background—targeting—local choice,” this paper takes the actual practice of re-employment ecological forest rangers for poor households in Sichuan Province as an example to investigate (1) whether the policy enforcement of local governments deviates from the central government’s initial goal positioning in the process of selecting and re-employment ecological forest rangers. (2) If there is a deviation, how does that deviation manifest itself? (3) What are the practical considerations and theoretical explanations behind this kind of inconsistency between the central government’s initial goal positioning and local government’s policy enforcement?



The existing literature mainly focuses mainly on the payments for environmental services (PES) project system design [5,6,7,8,9,10,11,12,13], target positioning [14,15,16,17,18,19,20,21,22,23,24,25,26,27,28], implementation effect evaluation [21,24,29,30,31,32,33,34,35,36,37,38,39,40,41,42], the consistency of the target and behavior [26,39,42,43,44], and the factors that affect target deviation [22,26,39,45,46,47]. Researchers have not yet evaluated differences between the goal positioning of different policies at the beginning of the design, the actual choices of central governments and those of local governments or enforcing agents from the perspective of the “re-employment” behavior of participating subjects, and the verification conditions have not been studied. As a result of this neglect, a logical understanding of the enforcement of ecological compensation policies is lacking. In addition, some studies have proposed the influence of administrative power or political and social background on the enforcement behavior and the effect of ecological compensation policies [22,27,45,46,47,48,49], but these studies failed to propose a good analytical framework, and they did not select the characteristics of the goal audience based on “re-employment” behavior to verify policy goal positioning and the differences with regard to realistic choices.



Sichuan Province represents a typical province for the PEFRP. It is an important ecological barrier in the middle and upper reaches of the Yangtze River, a key area where ecological function areas, ethnic minorities, and poverty areas overlap. It is also a core area for poverty alleviation and development. It was one of the first provinces in China to start a pilot project for public welfare posts for EFRs. The policy has been enforced in Sichuan for five years (since 2016). At the end of 2018, the province had hired 47,000 poor people who had archival profile cards as EFRs, accounting for approximately 5% of China (there are 34 provincial administrative regions in China) and steadily driving more than 70,000 poor people out of poverty. Therefore, we built on the “realistic background-goal positioning-local choice” theoretical analysis framework using cross-sectional data of 9063 sample EFSs, focusing on the impact of poverty factors and human capital factors on the re-employment of EFRs to evaluate the implementation of PEFRP whether the consistency between the target positioning of central government and the actual behavior of local governments has been achieved in the enforcement process. We aimed to explain the reason for deviation through a theoretical analysis and practice investigation.



The remainder of the paper is structured as follows. In Section 2, we provide a brief literature review. In Section 3, we describe our theoretical analysis framework and then introduce the system design (including enforcement) on the PEFRP, and empirical conjecture (including verification ideas). In Section 4, we present our empirical strategies and the main results. In Section 5, we discuss various explanations and we conclude.




2. Literature Review


Ecological compensation projects are widely referred to internationally as PESs, and they have attracted the attention of many researchers. PESs can be traced back to Costa Rica in 1997, and the specific policy content and system design have been widely introduced and now cover water, biodiversity, carbon dioxide, soil, and other ecosystems [5,6,7,8,9,10,11,12,13].



From the perspective of the project’s goal positioning, according to the definition of PESs, PESs emphasize the versatility of the goal [14], but in terms of the main goal and multi-objective collaboration, the cognition of different researchers has shown great differences. Some researchers believe that the fundamental goal of PESs is to protect the environment, but because the project enforcement area is highly correlated with the area in which the poor population is distributed, poverty reduction has become a collateral effect and is a secondary goal [15,16,17,18,19,26,27,28]. Other researchers have shown through some successful PES program experiences that poverty alleviation and environmental protection constitute a win–win situation and are synergistic [10,20,23,24,44]. Regarding the poverty population ecological forestry policy (PPEFP), some researchers interpret this policy as “a temporary employment assistance policy” (improve livelihood) whose main goal is to reduce poverty [25]. PESs can achieve the consistency of multiple goals due to the intersection of regional characteristics, but there are also some PESs designs that do not conform to regional geographic and human characteristics [50], imperfect supervision or system implementation deviations under asymmetric information [22], and the multi-level principal-agent problem [45] bring conflicts between goals and practices. This discussion shows that the enforcement of PESs in different times and spaces has multiple goals, and differences may arise based on the historical background of the policies.



Most previous studies focus on the direct effects of the PESs, and comparing the differences by different policy enforcement methods, no researchers have yet to evaluate the consistency of PESs positioning goals and realistic choices by the perspective of policy re-participation. Some researchers have pointed out that the effect of the PES project is hugely controversial [39]. Some scholars have found that the enforcement of ecological compensation policies can significantly improve the quality of the ecological environment [29,30,31,38], but some scholars have pointed out that the enforcement of ecological compensation policies may not provide environmental benefits and ecological protection effects. For example, Hu et al. (2019) found that the enforcement of the Forage–Livestock Balance Policy, which is one kind of the PESs, could not greatly influence the reduction in the number of cattle, since the herders make livestock production decisions in response to livestock market prices [21]. Many scholars have found that PESs can effectively reduce poverty [31,32,34,35,36,37,38,42,51], but there are differences in enforcement. For example, some researchers have found that rich farmers get more benefit from PES projects [32,33,34,35]; however, some researchers have also shown that such projects play a significantly positive impact on increasing the livelihoods of low-income farmers who occupy less land [35]. In addition, the national programs have a greater income effect than local programs, but local projects are more effective on individuals with a low income [31]. Besides, different PES programs might have different impact on poverty alleviation. Some researchers argues that the PES programs with direct cash payment can significantly reduce the incidence of poverty and narrow the poverty gap and the internal gap among the poor population, but it is insufficient to drive the endogenous development of poor individuals [39], while compensation for public welfare posts can effectively drive the endogenous development of poor individuals to a certain extent [34,35,36,37]. Many researchers agree that PES has emerged as an important policy instrument for ecosystem protection and poverty alleviation [24,52,53]. However, Wu and Jin (2020) argue that the PESs does not necessarily contribute to poverty reduction unless the eco-compensation scheme is purposely designed for it [54]. Therefore, the enforcement of PES programs in poor areas trends to fall into the poverty trap or falls into the development trajectory of the environmental Kuznets curve, which is not conducive to the development of poor areas or to ecological protection [3].



There are certain differences in current research conclusions as to whether the enforcement effect of PESs achieves the established goals. Some studies have pointed out that PESs have reached the established “poverty reduction and environmental protection” goals through precise system design and effective supervision and enforcement [25,42,44]. Effective supervision and excitation are the key to ensuring that PES programs achieve a win-win situation of “poverty reduction and environmental protection [42]. On the contrary, some studies have pointed out that PESs did not meet the established goals and failed to achieve the synergy of “poverty reduction and environmental protection” goals [25,39,43]. The main influencing factors for the failure of PESs to achieve the established goals or the conflict between goals and practice include unreasonable policy and system design, poor property rights [25,49], insufficient multi-level agency supervision [25,45], government system or law enforcement is not strict [22,46], and local government or community participation is insufficient [25,45,46,47].



The above literature review shows the research content of current studies on PES projects. This provides a useful reference for our research in target combing, variable design and policy effect evaluation, and also provides a basis for our study to be compared with other studies. Given the limited literature and inconsistent results. Based on the reality of PEFRP, from the perspective of EFRs’ renewal, we use the probit binary selection model to evaluate the influencing factors of EFRs’ renewal behavior, and based on the poverty characteristics and human capital characteristics of renewed EFRs, we evaluate the consistency between target positioning of central government and the actual behavior of local governments in the PEFRP. In addition to estimating the impact of poverty factors and human capital factors on the renewal of EFRs, we also controlled the impact of other personal characteristics, family characteristics, and policy enforcement characteristics on the renewal of EFRs.




3. Theoretical Analysis Framework, Policy Design, and Verification


3.1. Theoretical Analysis Framework


3.1.1. Influence of the Realistic Background on the Choice of Policy Goal Positioning


The policy itself aims to realize the interests and will of the people, who are represented by state organizations, political party organizations and other social and political groups, and to standardize, in an authoritative form, the goals of struggle and the actions to be followed within a certain historical period in terms of principles, the clear tasks to be completed, the working methods to be enforced, the general steps to be taken and specific measures (see Appendix A 1.10). Its essence is the authoritative distribution of social public resources [55] to maximize social welfare, with standardized behavior, value positioning, role development, and normativity independent of the law [56]. Policies, in reality, are often linked to the behavior of the government or political parties. The public choice school represented by Jan M. Buchanan and Gordon Tulloch extended the “economic man” hypothesis from an economic market behavioral analysis to a political market behavioral analysis. According to the analysis, it is believed that the purpose of politicians engaged in political activities in the political market is also to maximize their own interests [57,58]. In practice, the goal of a policy is often related to the realistic background at the time, and this realistic background is derived mainly from the political, economic, and social aspects of the specific historical problems and constraints that policymakers need to address. The realistic background of the PEFRP is as follows. 1) Regarding the political background, the policy is based on the goal of the Communist Party of China to complete the “first hundred years,” that is, to build a well-off society in an all-round way. Construction, poverty reduction, and ecological construction are included in the goal range. 2) The economic background is China’s current need to promote the economic development of ethnic groups in western China, remote mountainous areas, and poor rural areas to narrow the economic development gap between eastern and western China. Additionally, economic development is under environmental pressure. Impacts on the environment are increasing, and there is an urgent need to coordinate the relationship between the economy and the environment. 3) Regarding the social background, the policy aims to promote social equity, alleviate the gap between rich and poor people and achieve poverty alleviation for the entire society.




3.1.2. Realization Form of Policy Goal Positioning


Political scholars in China often use “administrative subcontracting systems” and “pressure-type systems” to describe grassroots political processes. In an administrative subcontracting system, the higher-level government issues a policy to a grassroots-level government in the form of “outsourcing.” The system stipulates only the general principles and guidelines and gives the grassroots-level government considerable autonomy. Finally, the grassroots-level government is evaluated with respect to the enforcement of the policy. A “pressure system” or “command control system” refers to the pressure on the lower levels of government brought by the higher levels of government as the driving force for the operation of the administrative system, and ultimately, the pressure from different specialized departments are concentrated on the lowest level of government [59,60]. The higher-level government can achieve the original goal of a policy by evaluating the lower-level government, and the final enforcement behavior or effect is reflected by the realistic choice of the lowest level of government.




3.1.3. Realistic Choices for Policy Enforcers


The central government’s strategic planning determines the basic pattern of social development and shapes the basic institutional framework for social development; local governments make choices based on multiple factors, e.g., their own autonomy, the strategic framework of the central government, and pressure-based assessment incentives and strategies for interaction between various subjects in the social field [61]. Clearly, as a policy enforcer, the local government has contact not only with the central government but also with other subjects at lower levels. According to a previous analysis, the local government is also constrained by the maximization of the interests of the “economic man” and considers the functional relationship between the costs and benefits of policy enforcement. Therefore, in addition to being constrained by the evaluation pressure brought by higher-level departments, the realistic choice of policy objectives will also be subject to opportunistic behaviors arising from the multi-level “principal–agent” relationship caused by information asymmetry generated by distance [62]. Finally, policy executors will also face the influence of “rent-seeking” or “human relations” (academic term: social capital). The “social capital” theory, which generally was used and valued only after the 1990s, refers mainly to a social network that can coordinate and cooperate for the benefit of the community. It is one of the necessary capitals for social development [63]. China’s rural areas represent a typical “relationship society,” and social capital has strong intervention in information sharing and resource allocation. Some studies have shown that poor households with high levels of social capital will gain advantages in poverty reduction policies. This shows that the renewal of EFRs may be affected by social capital [56,64,65].



Based on the above analysis, an analysis framework of “realistic background–goal positioning–realistic choice” was established, and the logical relationship is shown in Figure 1.





3.2. Policy Design


3.2.1. Policy Goals


The PEFRP is an important part of China’s “five-batch” poverty reduction plan (see Appendix A 1.4). It was born in the context of China’s current dual strategy of winning the “precision poverty alleviation battle” and “pollution prevention battle.” It aims to establish poor people in managing and protecting forests, grasslands, sand, and other ecosystems where they are located to achieve the dual goals of poverty reduction and environmental protection. Regarding the former, the aim is to achieve the first 100-year goal of the Chinese nation (building a moderately prosperous society in all respects by 2020), while regarding the latter, the aim is to address the huge environmental pressure faced by China in the current process of rapid development. The policy originated from the 2011 “Outline of China’s Rural Poverty Alleviation and Development (2011–2020),” which states the following: “We must vigorously enforce ecological construction and continue to enforce key ecological restoration such as the return of farmland to forests and grasslands and natural forest protection in poor areas. By establishing an ecological compensation mechanism and focusing on poverty-stricken areas, the project will achieve the goal of protecting the biodiversity of poverty-stricken areas and reducing poverty.” The “Decision of the Central Committee of the Communist Party of China on Winning the Poverty Alleviation,” promulgated on 29 November 2015, clearly stated that it is important to “combine ecological protection to achieve poverty alleviation and use ecological compensation and ecological protection project funds to turn some local poor people with labor into forest EFRs or ecological forest EFRs.”



This policy is derived from the need for poverty reduction, but the services that it provides require effective environmental protection, that is, both poverty reduction and ecological protection. On the one hand, both China’s 2018 and 2019 Central Document No. 1 (see Appendix A 1.5) require the policy to achieve a “win–win” result of meeting the dual goals of poverty reduction and environmental protection. On the other hand, in the “Administrative Measures for the Establishment of Archival Profile Cards for EFRs,” jointly issued by the Poverty Alleviation and Development Office of the State Council and the State Forestry and Grassland Bureau in 2018, the coordination of the goals of poverty alleviation and environmental protection is also emphasized in the selection of candidates and duties. In short, the goal of the policy at the level of the central government is to achieve synergy between poverty reduction and environmental protection.




3.2.2. Policy System Framework


In China, forestland resources are divided mainly into two types of property rights—state-owned forestland (owned by the state or the people as a whole) and collective forestland (owned by rural village collective economic organizations). State-owned forest areas have public finances that employ professional EFRs to manage and protect them. However, collective forest areas face the “tragedy of the commons” due to forestland fragmentation, the lack of financial support, low household forestry income effects, and incomplete property rights, resulting in a governance dilemma [66], especially in wildlife protection, public infrastructure maintenance, fire management and pest control (see Appendix A 1.6). To this end, the policy mainly involves using central and local government special poverty alleviation funds to hire poor local people in collective forest areas to manage and protect collective forest areas and grassland ecosystems to compensate for the gaps in collective forest area management and protection. In 2018, the Poverty Alleviation and Development Office of the State Council and the State Forestry and Grassland Bureau jointly issued “archival profile cards” in accordance with the “Forest Law of the People’s Republic of China,” the “Prairie Law of the People’s Republic of China,” and the “Decision of the Central Committee of the Communist Party of China on Winning Out of Poverty: Administrative Measures for Ecological Forest Guards of Poor People.” At this point, a national EFR system framework has essentially been established.



Table 1 introduces, in detail, the specific contents of the policy in the following eight aspects: goal selection, service content, source of subsidy funds, fund use, selection conditions, selection procedures, ranger duties, and renewal system.




3.2.3. Policy Enforcement


Table 2 reports the functions of government departments at all levels and participating entities in the enforcement of PEFRP.The policy is enforced mainly in concentrated and contiguous special poverty-stricken areas, national key poverty alleviation and development counties, and key ecological function area transfer payment counties. At the beginning of 2019, 1 million poor people in poverty-stricken areas had been recruited to serve as EFRs. The cumulative supporting funds of the central and local governments amounted to $1.995 billion USD and $0.385 billion USD (see Appendix A 1.7), respectively.



The enforcement of the policy bypassed the municipal government and went directly from province to county. Such a system enforcement arrangement markedly reduced the cost of policy enforcement. In addition, although the village collective organization is not within the official administrative sequence of China, as is the grassroots autonomous organization, it plays the role of the central grassroots enforcement body of the central policy.




3.2.4. The Potential Inconsistency between the Policy Goal Positioning and the Actual Implementation


Based on the analysis of the previous theory and policy implementation rules, there may be inconsistencies in t the policy goal positioning and implementation behavior between central and local governments, and between government officials and village cadres in the implementation of the PERFP. Table 3 summarizes the inconsistencies in the goals and behaviors of the relevant economic agents.





3.3. Conjecture and Verification


3.3.1. Empirical Conjectures


At the level of the central government, the goal of the PEFRP is to achieve synergy between poverty reduction and environmental protection, while local governments face realistic choices under constraints. Therefore, there are three tendencies regarding the choices of local governments. (1) The first is to fully enforce the policy based on the intention of the central government to achieve coordination between poverty reduction and environmental protection. (2) The second is to focus only on poverty reduction goals and ignore environmental protection goals. (3) The third is to focus only on environmental protection goals and ignore poverty reduction goals. Thus, how can the policy preference for poverty reduction or environmental protection be quantified? Clearly, if poverty reduction is to be achieved, the poverty level of the goal of policy enforcement will become a key consideration, and if environmental goals are to be achieved, the environmental protection capabilities of the goal will become a key consideration. Regarding the poverty level, at present, the poverty line is generally defined internationally by the income level, and an individual’s income level roughly represents the individual’s poverty situation. In addition, eliminating poverty (see Appendix A 1.11) is an important indicator in the assessment of lower-level departments by higher-level departments in the current process of poverty alleviation in China. Schultz’s human capital theory states that the level of human capital represents the level of efficiency of an individual’s output, which indicates that the higher the level of human capital is, the higher the efficiency of the individual’s work, and the most critical manifestations of human capital are age, health and education [67].



To this end, our study proposes the following hypotheses to be verified:



Hypothesis 1 (H1).

If the policy achieves coordination between poverty reduction and environmental protection, poverty indexes and human capital indexes will be significant, but poverty indexes and human capital indexes are often negatively related because the policy first clarifies that poor people are eligible for recruitment. Therefore, for re-employment, the hiring of poor people with high levels of human capital will be prioritized.





Hypothesis 2 (H2).

If the policy focuses on poverty reduction, the poverty indexes will be significant, and the human capital indexes will not be significant or negatively affected. That is, for re-employment, those with low income levels and not yet out of poverty will be prioritized.





Hypothesis 3 (H3).

If the policy focuses on environmental protection goals, the human capital indexes will be significant, but the poverty indexes will not be significant. That is, people with high levels of human capital will be preferentially recruited for re-employment, and poverty will not be a precondition.






3.3.2. Verification


Two key aspects of system design make it possible to verify the goal selection of the policy at this stage through the study of re-employment behavior. First, the policy stipulates a one-year term for each ranger; second, the assessment is passed if the village group chooses to allow the EFRs in the previous period to be re-selected.



There are three main factors that determine whether to continue the employment of EFRs: (1) unavoidable factors or accidental factors that mainly include accidents or accidental deaths caused by diseases; (2) individual self-selection factors, that is, the poor population based on their own endowment conditions, as well as factors such as job preferences, opportunity costs, and quitting; and (3) factors for village group assessment selection; after the end of the employment period, the village group decides whether to continue employment according to a number of indicators, the individual’s previous work performance, etc. In the verification process, unavoidable and self-selection factors are not considered, and the focus falls on the selection behavior of the two village committees. The verification process is shown in Figure 2.






4. Empirical Strategies and Main Results


4.1. Background on Sichuan Province and Its Enforcement of the PEFRP


The case we chose is Sichuan Province in China. It was one of the first provinces in the country to start a pilot project for public welfare posts for EFRs. It is located in the hinterland of southwestern China and is the gateway to Western China. Its economic aggregate ranks eighth in China and first in Western China. Sichuan is an important ecological barrier in the middle and upper reaches of the Yangtze River, a key area where ecological function areas, ethnic minorities and poverty areas overlap. It is also a core area for poverty alleviation and development. The total area of forestland in the province is 22,148,900 km2, accounting for 45.56% of the total area of the province, and the forest coverage rate is 39.06% (see Appendix A 1.8). There are 88 poverty-stricken counties, of which 45 are deeply impoverished. At the end of 2018, it had hired 47,000 poor people who had archival profile cards as ecological forest protectors, accounting for approximately 5% of the country and steadily driving more than 70,000 poor people out of poverty (See Appendix A 1.9). Therefore, we chose Sichuan Province on the following basis: first, Sichuan Province is typical in its enforcement of the PEFRP; and second, most of the researchers involved in this study are from Sichuan Province, and we have a full understanding of the earl -stage enforcement of the province’s PEFRP. This helps us have a more intuitive understanding of the enforcement of the policy.




4.2. Methods


4.2.1. Model design


We estimated the following probit equation to analyze the influencing factors of the re-employment behavior of EFRs. The specific model design is shown in Formula (1).


    P  r  (   y  i  = 1 | X ) =   P  r  ( λ + δ *    H c a p i t a l   i  + θ *    P o v e r t y   i  +   ∑  k = 1  n     β  k  *    C o n t r o l   i k    +   ε  i  > 0 )  



(1)







Here, Pr represents probability; yi is a dummy variable that equals one when ecological forest ranger i is renewed in the next period; otherwise, yi equals zero. The vector Hcapitali includes proxy variables on the human capital of ecological forest ranger i, including age, health status, and educational level; Povertyi is a dummy variable that equals one if ecological forest ranger i comes from a qualified registered poor household. The vector Control represents other control variables including household size, the logarithm of the average income of a farmer after deducting forestry subsidies, the level of forestry income, the standard of forestry management and protection subsidies, area under the responsibility of ecological forest ranger i, the dummy variable of buying insurance for ecological forest ranger i, and the dummy variable of sources of forestry management and protection subsidies. We also control the year dummies and the county dummies to control both year-specific effects and county-specific effects. ε represents the error term. What we are interested in are the parameters γ and θ. In addition to using econometric models to estimate the results, we also explain the empirical results combined with theoretical and practical investigations.




4.2.2. Variable Design


According to a previous analysis, in the regression analysis model of this study, the explained variable is the employment state, and the core explanatory variables are the poverty level (including whether to eliminate poverty and family per income) and human capital level (including age, health status, and education). Regarding the control variables, we control mainly for gender, ethnicity, family size, per income from forestry, subsidy standard, pre-job training, business insurance, the source of the subsidy fund and the management area. To avoid differences caused by years and regions, these factors are controlled via dummy variables. Table 4 reports the definition and design of each variable.





4.3. Data


The data that we used comes from the National Ecological Ranger Statistics and Management System constructed by the State Forestry and Grassland Administration. The System completely collects the data of ecological forest rangers in all 31 provinces in China from 2016 to 2020. The dataset related to ecological forest rangers is first published by the township forestry station in the village and then entered into the system, and then reviewed by the county-level forestry bureau and reported to the Provincial Forestry and Grass Bureau, and finally submitted to the State Forestry and Grassland Administration for management. We selected the data of forest rangers in Sichuan Province for empirical analysis. The dataset includes information such as the area, personal characteristics, family economic characteristics, poverty characteristics, and policy implementation of the sample rangers. The empirical dataset provided 33,681 subjects covering 61 poor counties, accounting for 69.3% of all countries in poverty in Sichuan Province. This study deleted the subjects hired before 2016 and after 2019 (because it is impossible to determine whether they were renewed) and adopted the most rigorous treatment method to remove accidents or disease-related deaths; only the subjects showing “initial employment” were used, and 9063 subjects remained, accounting for 19.28% of the overall sample. The selected subjects were all located within the area of concentrated and contiguous special poverty-stricken areas, national key poverty alleviation and development work counties and key ecological function area transfer payment subsidy counties (cities, districts, and flags; hereinafter referred to as “subsidy counties”). The subject distribution is shown in Table 5 and Figure 3.




4.4. Results


4.4.1. Descriptive Statistical Analysis


Table 6 reports the descriptive statistical results of the main variables. The average value of renewal behavior was 0.83, which shows that the EFRs obtained high opportunities for employment renewal. The extreme value of the EFRs’ age (the minimum was only 15 years old, while the maximum was 85 years old) and t distribution of the EFRs’ age groups (in terms of age distribution, EFRs younger than 18 years old accounted for 21% of the total sample, while those older than 70 years old accounted for 0.63% of the total sample) can be seen. Some EFRs who exceeded the age of the normal labor force were re-employed. This finding shows that in the policy enforcement process, some regions may show the characteristics of salvaging inclusiveness without fully considering the match between the employed person’s management capabilities and needs. The per income was $463.08 USD (the standard for poverty alleviation in 2019 was $512.95 USD in China), which shows that the overall income level of EFRs is low. The average salary from forestry labor service was $778.68 USD/person/year, the minimum was $213.73 USD/person/year, and the maximum was $1424.87/person/year (the maximum subsidy standard was no more than $1424.87 USD). Sichuan Province requires the salary to not be lower than the poverty standard line for the year. However, in the statistical analysis, there was a phenomenon in which the salary was lower than the poverty alleviation standard. Based on the differences in subsidy standards, it can be seen that during the specific enforcement of the policy, although the single supporting funds were the same, the amount and indicators of subsidies were adjusted according to the actual situation of each place.



Table 7 reports the mean difference in individual characteristics and family characteristics between renewed and dismissed individuals. The results of the mean t test show that the dismissed EFRs were superior to the renewed EFRs in the three human capital indicators: age, health, and education. Regarding age, the dismissed EFRs were, on average, 0.88 years younger than the renewed EFRs. Regarding health, forest EFRs who were dismissed had a health value that was 0.03 higher than that of renewed forest EFRs. Regarding the educational level, dismissed forest EFRs had an educational level value that was 0.05 higher than that of renewed forest EFRs. This result indicates that EFRs with lower human capital are more likely to be offered renewal opportunities. In terms of per income, the dismissed EFRs had a lower per income than re-employed EFRs, specifically, $43.48 USD lower. Concerning poverty alleviation, the level of dismissed EFRs out of poverty was 0.04 higher than that of renewed EFRs. This result shows that poor forest EFRs who have high per income levels but are not yet out of poverty have high opportunities for employment renewal. The mean differences in the variables all passed the significance test at the 1% and 5% levels.



Table 8 reports the differences in characteristics between the subjects who had not been alleviated from poverty and those who had been alleviated. The statistical analysis showed that the characteristics of the subjects who had not yet been alleviated from poverty were older, likely female, educated, of a non-minority race and had a small family size, high income, and few forestry operations.




4.4.2. Empirical Results


To investigate the relationship between the initial selection and the time of poverty alleviation, a statistical analysis of the whole sample was conducted. The results showed that 57.8% of all forest EFRs were recruited before poverty alleviation, while the remaining subjects were selected after poverty alleviation. A total of 74.05% of the subjects selected before poverty alleviation were under their initial appointment, while 21% were under renewal. After poverty alleviation, 71.68% of the subjects were first-time recruits, while 23.68% were renewed EFRs. These results show that the policy helps not only to alleviate poverty but also to consolidate the effectiveness of poverty reduction.



(1) Basic Regression Analysis



Table 9 reports the empirical results of the probit model (1). Column (1) shows the empirical results of the core explanatory variables without other control variables; Column (2) shows the empirical results when we added the EFR system’s characteristics, including the standard of subsidies, the area under the responsibility of the EFR, the dummy variable of buying insurance for the ranger, and the sources of subsidies; and Column (3) further shows the empirical results when we examined both the EFR system’s characteristics and the county/year dummy variables. The regression results in Column (3) have the strongest explanatory power, with a pseudo R-squared value equal to 0.313. The marginal effect from the probit regressions listed in Column (3) shows that the human capital of EFRs has a nonsignificant effect on the re-employment process of EFRs in poor households. For example, the marginal effect of age, health status, and educational level on the probability of the EFR being successfully renewed in the next period was positive (0.00), negative (–0.007), and positive (0.000), respectively; however, all of the factors were not significant. These results show that in the re-employment process of EFRs, poor people with high human capital are not prioritized for re-employment. In addition, males and minorities had coefficients with opposite signs, and both were statistically significant. This finding suggests that the probability of a poor individual being successfully renewed is increased in males and minorities.



The marginal effect of log per income was 0.065 and statistically significant at the 1% level. This shows that increasing the average income of a farmer would increase the probability of re-employment by 6.5%. In terms of poverty alleviation, the marginal effect of poverty was 0.034, and there was a 3.4% higher probability that EFRs who were not in poverty were re-employed 1. These results show that poor EFRs with high income levels are likely to be re-employed, and these results are significant at the 1% and 5% levels. Family forestry income levels and subsidy standards showed a significant positive impact. These results show that the re-employment of EFRs relies heavily on forestry income. In regions with high subsidy standards, EFRs are likely to be re-employed, which indicates that when the subsidy standard is high, EFRs are motivated to perform their duties seriously, and the probability of applying for re-employment again is high. Other control variables, such as management and protection, the purchase of insurance, and the source of subsidy funds, all passed the significance test, which shows that these factors have little effect on the re-employment of EFRs. The above conclusions show that the realistic goal selection of this policy is consistent with Hypothesis 2; that is, “dual goal” coordination is not achieved during the enforcement process, but poverty reduction is the mainstay. Those who have not been lifted out of poverty are selected as the renewal goal.



Why do local governments pay close attention to poverty reduction goals during the enforcement of this policy and to the re-employment of those who have not escaped poverty? The explanation given in this study is that under the current social background, local governments are facing greater pressure to evaluate poverty alleviation tasks than environmental protection tasks. There are three pieces of evidence to consider. First, most poor people live in hilly and mountainous areas. The overall ecological quality of these areas is higher than the overall ecological quality of urban areas. Local governments face less pressure on the environmental protection assessment. Second, China needs to build a comprehensive well-off society by 2020. The goal is to impose hard requirements on local governments. At the end of 2020, all poor counties and all poor villages must cease to be poor. The poverty incidence rate must be less than 2%. Third, remuneration for labor services can be achieved by “being employed to get rid of poverty.” The matching fund of $1424.87 USD for a single EFR was dismantled by the local government to achieve the employment of more people.



Local governments are more inclined to focus on poverty reduction goals, but empirical evidence shows that EFRs with higher income levels are more likely to be re-employed. Why? The explanation given in this study is that in the context of multi-level agency enforcement, there is a “principal-agent” wind direction. The two village committees are the most basic enforcement organizations for the enforcement of this policy, and village cadres who are responsible for selection and management responsibilities often continue to hire people who are more beneficial for their personal relationships and work. In China, village cadres are often agents of higher-level governments (performing the most basic policy enforcement), but at the same time, because village cadres are also agents of local residents (expressing local villagers’ opinions and coordinating public affairs within the village group), there is collusion. Those at lower levels will collude with those at higher levels, and vice versa [56]. The strength of farmers’ social capital is one of the key factors for obtaining policy patronage from village cadres because Chinese human relations play an important role in the distribution of markets and social resources, and those who master policy resources will allocate policy resources to those with strong social capital. Some people not only provide better returns to resource allocators but are also more willing to support their work in the process of policy enforcement. For example, some studies indicate that people who have served as village cadres are more likely to be selected as forest EFRs [25]. This fact also confirms the views of some researchers that in PES projects, the embedding of power pairs may lead to an uneven distribution of wealth [50,68].



Some studies have shown that social capital has a significant positive effect on individuals’ income levels, especially with regard to non-agricultural income [51,69,70]. For this reason, if the per capita income level is used as an alternative indicator of an individual’s social capital level, in a policy enforcement area where monitoring is difficult and information is asymmetric, as an income subsidy ecological ranger policy, it is likely to lead to rent-seeking or human considerations, which are a problem. Therefore, EFRs with higher income levels have a greater chance of renewed employment. For example, through a practical survey in Sichuan Province, it was found that in the Wolong Special Zone, where the indicators are high, enforcement of the policy involves the choice of groups with high levels of poverty (because there is a mountain patrol ranger policy as a replacement for management and protection); however, regarding ecological forest protection in Pingwu and Qingchuan, where the number of employees is insufficient, the two village committees are more inclined to choose people who can work for the village collective or listen to the arrangements and assist the two village committees. Such people generally have strong social ties to the two village committees. Perhaps the enforcement of the PEFRP will face a problem of effective supervision.



In addition, to test the robustness of per income, we used the average income of other EFRs from the same town as an IV for the per income of forest EFRs. The regression analysis showed that the significance of per income was not different from that of the original variable.



(2) Heterogeneity Analysis



In further analysis, for poor people who have not yet escaped poverty, will the policy favor lower-income groups, that is, groups with deeper poverty levels? After decentralizing the core explanatory variables, the interaction terms per income level, education level, age, family size and poverty were established. The specific regression results are shown in Table 10. The results showed that EFRs (not out of poverty) with higher levels of human capital (i.e., younger, healthier, and more educated) were not able to obtain renewed employment opportunities with a higher probability. Although the income of EFRs who have not yet escaped poverty had a negative impact on renewal, it did not passed the significance test. The above results further illustrate that although the policy is inclined to reduce poverty, especially to meet the needs of poverty alleviation, it is not inclined to favour the poorest population with the lowest income level. In addition, EFRs with higher levels of human capital did not obtain renewal opportunities with a higher probability. The ranger policy stipulates EFRs’ responsibilities with respect to managing natural resources, but in reality, village cadres will also arrange other public affairs in the village for EFRs based on the needs of their work, such as cleaning, insurance promotion, public security, and information collection. This phenomenon shows that the village cadres who choose to renew the employment of EFRs will also choose poor people who can assist them in their work. EFRs need to meet only the prerequisite conditions of establishing files and registering poor households. The design of the existing system provides flexible execution space for the employment of ecological forest EFRs.






5. Discussion and Conclusions


We found that wealthy or higher-income groups benefit more from the PEFRP than lower-income groups, consistent with previous studies [32,33,34,35]. However, previous studies did not deduct the endogenous nature of subsidized income. This study further strengthened the robustness of the results by deducting subsidized income. Through theoretical combing and a practical investigation, an explanation of the role of social capital is proposed. A practical inspection of the enforcement of the EFR policies in the Wolong Special Zone and Pingwu and Qingchuan in Wenchuan County revealed that the choice behavior of the village group seems to indirectly prove the existence of the social capital hypothesis, but the inspection was limited by the content structure of the public data. This study failed to fully verify the mechanism of the social capital hypothesis. Our study also found that the PEFRP pays close attention to poverty targets by selecting the human capital characteristics of the renewed objects, which is contrary to the results of other PES project effect evaluation studies [24,29,30,31,52,53]. This also shows that there is a certain deviation between the central government’s policy objective positioning and the enforcement of local government, which also verifies the conclusions of some researchers that local government or community participation and strengthening the supervision of policy enforcers have an important impact on the effect of policy enforcement [46,50].Although our selection of human capital to match environmental protection goals is convincing, there are some shortcomings. The specific deficiencies are as follows. First, the verification of environmental protection goals focused only on the broad human capital characteristics of the re-employment goals and failed to determine the human capital characteristics that match the efficiency of ecological management. Second, we failed to effectively use panel data to evaluate the improvement in local ecology before and after implementing the policy.



The main research conclusions are as follows. First, the enforcement of a continuous PEFRP is not only conducive to poverty reduction but also promotes the continuation of poverty reduction. The prerequisite is that the policy can be continuously enforced. Second, the following characteristics were associated with the re-employment behavior of EFRs (i.e., likely to obtain renewal opportunities): male sex, Han nationality, a small amount of training, a high per income level, no poverty alleviation, and high subsidies. Age, health. and education, which represent the human capital level, have no significant impact on renewal. Third, further analysis of heterogeneity showed that EFRs who have not yet escaped poverty and are impoverished are not given priority to renew their employment. Fourth, the PEFRP pays close attention to poverty reduction goals in the enforcement process. Although it pays attention to poverty reduction goals, it does not give priority to the poorest of poor. Fifth, the imminent pressure of the administrative assessment of the “poverty relief task” is the main reason why local governments choose to focus on the goal of poverty reduction. Additionally, the opportunistic behaviors generated by multi-level agents, especially in regard to the needs of village cadres who need to find work to assist people and in regard to human relations, effectively explain why those in the deepest level of poverty do not benefit.



Based on the above results, we can obtain the following revelations. First, for researchers, it is necessary to use panel data or more detailed micro-survey data and change the poverty level and better reflect the indicators of environmental protection to better assess the effects of policies. In addition, it is necessary to further build a complete social capital indicator system to verify the effect mechanism of social capital on the enforcement of PES projects. Second, for policy makers, clear policy goals are a prerequisite (developing countries may pay more attention to poverty reduction, while developed countries may pay more attention to environmental protection), and the system design of poverty reduction or environmental protection policies needs to consider the actual needs and adjust the system design of the policy according to the changes in actual political, economic, environmental and other constraints, namely, construct a dynamic adjustment mechanism for policies. In addition, to ensure the effective enforcement of policy objectives, it is necessary to strengthen the effective supervision of the direct enforcers of the policy.
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	Numbering
	Reference Source





	1.1
	http://www.stats.gov.cn/tjsj/zxfb/202002/t20200228_1728913.html



	1.2
	Poverty Alleviation Office of the State Council http://xinwen.shangdu.com/guonei/2019/0618/061814261.html



	1.3
	“Outline of National Ecologically Vulnerable Areas Protection Planning”



	1.4
	“Decision of the Central Committee of the Communist Party of China on Winning the Poverty Alleviation”



	1.5
	“The Guiding Opinions of the Central Committee of the Communist Party of China and the State Council on the Three-Year Action to Win the Poverty Alleviation Campaign, issued in August “and”Several Opinions of the CPC Central Committee and the State Council on Adhering to the Priority of Agricultural and Rural Development and Doing a Good Job in the Work of Agriculture, Countryside and Farmers”



	1.6
	“Measures for the Administration of Central Government Forestry Subsidy Funds”



	1.7
	http://www.gov.cn/xinwen/2019-10/02/content_5435923.htm



	1.8
	Statistical Bulletin of Sichuan Province’s National Economic and Social Development in 2019



	1.9
	Xinhua News Agency http://finance.jrj.com.cn/2018/11/01104325292120.shtml



	1.10
	https://baike.so.com/doc/5414341-5652483.html



	1.11
	“enforcement Plan for the Exit of Poor Households in Poor Villages in Poor County of Sichuan Province”
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	1
	
The incidence of poverty, especially the incidence of poverty in villages and county-level units, is one of the main indicators assessed by higher authorities and one of the necessary indicators for poor villages and poor counties to withdraw. The number of subsidies for forest guards is sufficient to enjoy the policy and drive personnel out of poverty. Therefore, it can be inferred that the main body of policy enforcement has a strong motivation to take the people who have not yet escaped from poverty as the goal of re-employment。
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Figure 1. Theoretical analysis framework. 
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Figure 2. Verification idea. 
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Figure 3. Distribution of data samples in Sichuan province. 
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Table 1. Key content of the policy of ecological forest rangers for the poor (PEFRP) system.






Table 1. Key content of the policy of ecological forest rangers for the poor (PEFRP) system.





	
System

	
Item

	
Content Rules

	
Remarks






	
Forest ranger system

	
Candidates

	
Poor who filed cards

	
——




	
Service Content

	
Manage and protect forests, wetlands, desertified land, and other resources

	




	
Sources of funds

	
The special funds for supporting form central government and provincial governments

	
$1424.87 USD/person/year




	
Funds use

	
It mainly used for remuneration expenditures for forest workers’ management and maintenance services

	
Allow some funds to be used for equipment, insurance, and other expenses




	
Selection conditions

	
Poor people, strong sense of responsibility, good health, competent for field patrol work

	




	
Recruitment procedures

	
The first step: the village committee issued an announcement; the second step: the voluntary application of the poor; the third step: the election of the village group; the fourth step: the declaration to the forestry station, the forestry station approval and evaluation; the fifth step: the village committee announcement; the sixth step: examination and approval by the relevant departments at the county level; the seventh step: sign the management and protection agreement

	
If EFRs violate the agreement during the job, fail the assessment, and take the initiative to quit, you will be dismissed




	
responsibility

	
The responsibility of EFRs are promote forestry protection policies for the management and protection area, and report or prevent the situation or behavior of the forest area disasters, animal and plant resources, and infrastructure damage in time

	
——




	
Renewal

	
Those who have not yet gotten out of poverty or have been get out of poverty but still continue to enjoy relevant poverty alleviation policies according to regulations, earnestly perform forest protection duties, and meet the above conditions, and those who pass the annual assessment may be reappointed

	
One year/period








Note: the content is compiled according to the “Measures for the Management of EFRs of the Poor People Who Set up Files.”
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Table 2. Division of responsibilities of administrative departments at all levels.
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Project

	
Functional Department

	
Enforcement Content






	
Policy enforcement

	
Central

	
The State Forest and Grass Bureau is responsible for fund allocation advice, guidance and supervision for the management of EFRs; the Ministry of Finance is responsible for the annual fund budget management, supervision and performance evaluation;




	
Provincial

	
Provincial forestry proposes county-level fund allocation plan, management, data and information submission; provincial finance department is responsible for fund release and use supervision; provincial poverty alleviation department is responsible for identity verification




	
County

	
Formulate county-level management systems and enforcement plans, and guide townships to carry out selection and management; county finance departments are responsible for fund management; county poverty alleviation departments are responsible for identity verification




	
Township

	
The township forestry station cooperates with the township government to be responsible for recruitment (renewal), training, supervision, and assessment, establish management files, and update changes in a timely manner




	
Village

	
Undertake specific selection, assessment, management, and task assignment




	
EFRs

	
Responsible for daily management tasks








Note: The classification of the enforcement process of the policy comes from the delineation of the functions of government departments at all levels in the “Administrative Measures for the Establishment of Archives and Cards for the Poor Population of Ecological Forest Guards.”













[image: Table] 





Table 3. (a) The potential inconsistency between the central government and local governments. (b) The potential inconsistency between local officials and village cadres.
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(a) The Potential Inconsistency between the Central Government and Local Governments.




	

	
Policy Objectives

	
Behavioral Choices




	
Central government

	
Jointly achieve the goal of “poverty reduction and environmental protection”

	
It is required that the recruited person not only meets certain poverty characteristics, but also requires them to have environmental management capabilities (high human capital)




	
Local governments

	
1. Tend to achieve poverty reduction goals

	
Selection of forest rangers is based solely on household income and whether or not they are out of poverty




	
2. Tend to achieve environmental protection goals

	
Considering human capital as the most importance factors for the selection of forest rangers




	
(b).The Potential Inconsistency between Local Officials and Village Cadres.




	
Agent

	
Policy Objectives

	
Behavioral Choices




	
Local officials

	
1. Achieving political promotion and meeting the poverty reduction performance appraisal of higher levels of government

	
Selection of forest rangers is based solely on household income and whether or not they are out of poverty




	
2.Achieving political promotion and meeting the environmental protection performance required by the higher levels of government

	
Considering human capital as the most importance factors for the selection of forest rangers




	
Village cadres

	
1. Realize self-interest and reduce the cost of working

	
Selection of rangers with reference to human capital, social relations and other factors




	
2. Realizing self-interest, increasing social capital

	
Selection of rangers with reference to strong social ties
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Table 4. Variable meaning.
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Variable Type

	
Variable Name

	
Variable Definitions






	
Explained Variable

	
Employment status (y)

	
Dismiss = 0;Renew = 1




	
Core Explanatory Variable

	
Poverty Level

	
Poverty

	
Not out of poverty = 1; Out of poverty = 0




	
Per_income

	
Total income/total population ($), after deducting income from forest subsidies, return to logarithm




	
Human Capital

	
Age

	
Actual statistical age (years)




	
Health_Status

	
0 = unhealthy; 1 = healthy




	
Education

	
Illiteracy = 0; elementary school = 1; junior high school = 2; high school = 3; college or above = 4




	
Control Variable

	

	
Minority

	
1 = Yes;0 = No




	
Households_Size

	
Actual family demographics




	
Operation_Forestry_Income

	
(Economic forest income + under forest economic income)/total household income (%)




	
Standard_Subsidies

	
Specific subsidy amount ($)




	
Insurance

	
0 = No; 1 = Yes




	
Policy_Centry

	
0 = local (provincial) financial support; 1 = central finance




	
Forest Protection Area

	
The actual management and protection area shall prevail (hm2)




	
Train

	
0 = No; 1 = Yes




	
Policy_Centry

	
Source of funds (1 = central government; 0 = local government)




	
Area_Management

	
The actual area managed and protected by EFRs (hm2)
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Table 5. Sample screening changes.
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	City/State
	Aba
	Bazhong
	Dazhou
	Ganzi
	Guangan
	Guangyuan
	Leshan
	Liangshan
	Luzhou
	Mianyang
	Nanchong
	Yibin
	Total





	Before deletion
	5093
	3203
	2836
	7074
	138
	2644
	1114
	7287
	991
	855
	1979
	467
	33,681



	After deletion
	1428
	1044
	562
	1434
	46
	1064
	553
	1039
	329
	364
	1061
	139
	9063



	Proportion (%)
	28.03
	32.59
	19.81
	20.27
	33.33
	40.24
	49.64
	14.26
	33.20
	42.57
	53.61
	29.76
	26.90
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Table 6. Descriptive statistics of main variables.
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	Variable Name
	Sample Size
	Mean
	Standard Deviation
	Minimum
	Maximum





	y
	9063
	0.83
	0.38
	0
	1



	age
	9063
	44.12
	9.93
	15
	85



	male
	9063
	0.86
	0.35
	0
	1



	health_status
	9063
	0.93
	0.25
	0
	1



	education
	9063
	1.26
	0.78
	0
	4



	minority
	9063
	0.39
	0.49
	0
	1



	households_size
	8909
	4.07
	1.70
	1
	20



	per_income
	7563
	477.7
	250.76
	69.8
	1219.11



	poverty
	9063
	0.25
	0.43
	0
	1



	operation_forestry_income
	8004
	0.04
	0.76
	0
	63



	standard_subsidies
	8626
	778.68
	196.86
	213.7
	1424.87



	train
	9063
	0.96
	0.20
	0
	1



	insurance
	9063
	0.86
	0.34
	0
	1



	policy_centry
	9063
	0.98
	0.15
	0
	1



	area_management
	7704
	124.11
	116.45
	8.87
	544.67
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Table 7. Differences between the characteristics of dismissed and renewed: meant t test.
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Varname

	
The Dismissed EFRs

	
The Denewed EFRs

	
Mean-Diff




	
obs

	
Mean

	
obs

	
Mean






	
age

	
1403

	
43.46

	
6160

	
44.34

	
−0.88 ***




	
male

	
1403

	
0.87

	
6160

	
0.87

	
0.00




	
health_status

	
1403

	
0.96

	
6160

	
0.93

	
0.03 ***




	
edu

	
1403

	
1.33

	
6160

	
1.28

	
0.05 **




	
minority

	
1403

	
0.40

	
6160

	
0.35

	
0.05 ***




	
households_size

	
1403

	
4.34

	
6160

	
4.17

	
0.16 ***




	
per_income

	
1403

	
442.29

	
6160

	
485.77

	
−43.48 ***




	
poverty

	
1403

	
0.22

	
6160

	
0.26

	
−0.04 ***




	
operation_forestry_income

	
1403

	
0.01

	
6160

	
0.03

	
−0.02 ***








Note: “***” and “**” mean that the difference in the mean is significant at the 1% and 5% significance levels.
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Table 8. Differences in characteristics between households without out of poverty and out of poverty: mean t test.
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Varname

	
Households without Out of Poverty

	
Households Out of Poverty

	
Mean-Diff




	
obs

	
Mean

	
obs

	
Mean






	
age

	
5472

	
44.61

	
1786

	
42.43

	
2.18 ***




	
male

	
5472

	
0.86

	
1786

	
0.89

	
−0.03 **




	
health_status

	
5472

	
0.94

	
1786

	
0.93

	
0.01




	
edu

	
5472

	
1.35

	
1786

	
1.13

	
0.22 ***




	
minority

	
5472

	
0.32

	
1786

	
0.51

	
−0.19 ***




	
households_size

	
5472

	
4.19

	
1786

	
4.59

	
−0.40 ***




	
per_income

	
5472

	
3768.09

	
1786

	
2461.86

	
1306.22 ***




	
forestry_income

	
5472

	
0.39

	
1786

	
0.50

	
−0.11 ***




	
operation_forestry_income

	
5472

	
0.02

	
1786

	
0.03

	
−0.01 **








Note: “***” and “**” mean that the difference in the mean is significant at the 1% and 5% significance levels.
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Table 9. The influencing factors of the re-employment behavior of ecological forest rangers (EFRs).
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Marginal Effect from the Probit Regressions




	
Variables

	
(1)

	
(2)

	
(3)






	
age

	
0.001

	
0.001 *

	
0.000




	

	
(0.000)

	
(0.001)

	
(0.001)




	
health_status

	
−0.053 ***

	
−0.073 ***

	
−0.007




	

	
(0.016)

	
(0.017)

	
(0.027)




	
education

	
−0.023 ***

	
−0.004

	
0.000




	

	
(0.006)

	
(0.007)

	
(0.010)




	
male

	
−0.006

	
−0.001

	
0.037 *




	

	
(0.013)

	
(0.014)

	
(0.020)




	
minority

	
−0.035 ***

	
−0.006

	
0.062 **




	

	
(0.011)

	
(0.013)

	
(0.030)




	
households_size

	
−0.007 **

	
−0.012 ***

	
−0.004




	

	
(0.003)

	
(0.003)

	
(0.004)




	
log_per_income

	
0.025 ***

	
0.031 ***

	
0.065 ***




	

	
(0.006)

	
(0.008)

	
(0.013)




	
poverty

	
0.045 ***

	
0.031 ***

	
0.034 **




	

	
(0.010)

	
(0.011)

	
(0.016)




	
forestry_income_rate

	
0.019 *

	
0.012

	
0.041 **




	

	
(0.011)

	
(0.012)

	
(0.018)




	
standard_subsidies

	

	
0.000 ***

	
0.000 ***




	

	

	
(0.000)

	
(0.000)




	
train

	

	
0.011

	
−0.099 ***




	

	

	
(0.027)

	
(0.032)




	
insurance

	

	
0.060 ***

	
0.044




	

	

	
(0.019)

	
(0.030)




	
policy_centry

	

	
−0.048

	
0.027




	

	

	
(0.033)

	
(0.052)




	
area_management

	

	
0.000 ***

	
−0.000 *




	

	

	
(0.000)

	
(0.000)




	
County dummies

	
No

	
No

	
Yes




	
year dummies

	
No

	
No

	
Yes




	
Observations

	
7515

	
6208

	
5014




	
Pseudo R-squared

	
0.010

	
0.064

	
0.313








Notes: Robust standard errors are reported in the parentheses. Columns 1−3 report the marginal effect from the probit regressions.* Significant at the 10 percent level, ** Significant at the 5 percent level, *** Significant at the 1 percent level.
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Table 10. The influencing factors of the re-employment behavior of EFRs (heterogeneity analysis).
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Marginal Effect from the Probit Regressions




	
Variables

	
(1)

	
(2)

	
(3)

	
(4)

	
(5)






	
Per capita income * poverty

	
−0.006

	

	

	

	




	

	
(0.027)

	

	

	

	




	
Edu * poverty

	

	
−0.003

	

	

	




	

	

	
(0.021)

	

	

	




	
Health status * poverty

	

	

	
0.012

	

	




	

	

	

	
(0.062)

	

	




	
Age * poverty

	

	

	

	
−0.001

	




	

	

	

	

	
(0.002)

	




	
households_size * poverty

	

	

	

	

	
−0.009




	

	

	

	

	

	
(0.009)




	
age

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	

	
(0.001)

	
(0.001)

	
(0.001)

	
(0.001)

	
(0.001)




	
male

	
0.037 *

	
0.037 *

	
0.037 *

	
0.037 *

	
0.037 *




	

	
(0.020)

	
(0.020)

	
(0.020)

	
(0.020)

	
(0.020)




	
health_status

	
−0.007

	
−0.007

	
−0.009

	
−0.007

	
−0.007




	

	
(0.027)

	
(0.027)

	
(0.031)

	
(0.027)

	
(0.027)




	
edu

	
0.000

	
0.001

	
0.000

	
0.000

	
0.001




	

	
(0.010)

	
(0.010)

	
(0.010)

	
(0.010)

	
(0.010)




	
minority

	
0.061 **

	
0.061 **

	
0.062 **

	
0.061 **

	
0.063 **




	

	
(0.030)

	
(0.030)

	
(0.030)

	
(0.030)

	
(0.030)




	
households_size

	
−0.004

	
−0.004

	
−0.004

	
−0.004

	
−0.002




	

	
(0.004)

	
(0.004)

	
(0.004)

	
(0.004)

	
(0.005)




	
log_per_income

	
0.067 ***

	
0.065 ***

	
0.065 ***

	
0.065 ***

	
0.065 ***




	

	
(0.015)

	
(0.013)

	
(0.013)

	
(0.013)

	
(0.013)




	
poverty

	
0.077

	
0.038

	
0.023

	
0.055

	
0.070 *




	

	
(0.177)

	
(0.031)

	
(0.059)

	
(0.068)

	
(0.038)




	
forestry_income

	
0.041 **

	
0.041 **

	
0.041 **

	
0.041 **

	
0.042 **




	

	
(0.018)

	
(0.018)

	
(0.018)

	
(0.018)

	
(0.018)




	
standard_subsidies

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***




	

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)




	
train

	
−0.098 ***

	
−0.100 ***

	
−0.100 ***

	
−0.099 ***

	
−0.102 ***




	

	
(0.033)

	
(0.032)

	
(0.032)

	
(0.032)

	
(0.032)




	
insurance

	
0.044

	
0.044

	
0.044

	
0.045

	
0.043




	

	
(0.030)

	
(0.030)

	
(0.030)

	
(0.030)

	
(0.030)




	
policy_centry

	
0.027

	
0.027

	
0.027

	
0.026

	
0.027




	

	
(0.052)

	
(0.052)

	
(0.052)

	
(0.052)

	
(0.052)




	
area_management

	
−0.000 *

	
−0.000 *

	
−0.000 *

	
−0.000 *

	
−0.000 *




	

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)




	
County dummies

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Year dummies

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Observations

	
5014

	
5014

	
5014

	
5014

	
5014




	
Pseudo R-squared

	
0.313

	
0.313

	
0.313

	
0.313

	
0.313








Notes: Robust standard errors are reported in the parentheses. Columns 1−5 report the marginal effect from the probit regressions.* Significant at the 10 percent level, ** Significant at the 5 percent level, *** Significant at the 1 percent level.
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