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This study explores the impact mechanism of risk perception and policy support on the deviation of rural households’ demands and adoption behavior (RHDAB) of the forestry socialized service (FSS). It provides a decision-making basis for promoting the construction of a collective FSS system and realizing the value of ecological products. Survey data from 787 rural households in Zhejiang, Fujian, and Jiangxi provinces were used to quantify the influence of risk perception and policy support on the deviation of RHDAB of the FSS using the Mv-probit model and Poisson model. The results revealed that: 1) there were deviations between RHDAB for different types of FSS, with 57.71% and 66.20% for good seeds and cultivation technology services and product collection and marketing services, respectively. 2) Risk perception accelerated the deviation and degree of deviation between RHDAB of the FSS, particularly the technology risk perception. Meanwhile, policy support was shown to mitigate the effect of risk perception on rural households’ deviation and deviation degree. 3) Business risk perceptions had a more significant impact on the deviation of RHDAB in middle and high-economic development areas compared to technology risk perception and financial risk perceptions in low-economic development areas. Additionally, business risk perception was found to have a significant positive effect on the deviation of small and large operation-scale rural households, while technology risk perception significantly impacted the deviation of small operation-scale rural households. Consequently, this study suggests the need for a sound forestry risk management system to address the variability of the deviation of RHDAB across different regions and operation scales, as well as to improve the service quality of forestry insurance, accelerate the speed and benefit of inclusive rural finance, and cultivate new supply bodies of socialized services, thereby promoting the construction of collective FSS system and realizing the value of ecological products.
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1 INTRODUCTION
The Reform of the Collective Forest Property Rights System (RCFPRS) in China began in 2003 as a pilot project and was implemented nationally in 2008. It attempted to establish a set of management and development mechanisms designed to promote forestry and enrich the populace by “clarifying property rights, liberalizing management rights, implementing disposal rights, and guaranteeing revenue rights” (Liu et al., 2017; Hyde and Yin, 2018). The RCFPRS aimed to provide better security of ownership of forestland, and a more clear and harmonized property rights system, to increase farmers’ motivation to manage forests, and enhance the productivity of forest ecosystems. It sought to incentivize farmers to cultivate forest land, thus increasing their household income in the context of a rural land property rights system that promotes income growth. However, as the RCFPRS process advances, irregular transfers of forest rights and an imperfect supporting policy system have emerged, hindering the development of forestry modernization. Therefore, accelerating and perfecting the FSS system is an important content of deepening the RCFPRS and an inevitable requirement for comprehensively improving the level of collective forestry management modernization. In response, the Chinese central government has implemented a series of supportive policies, such as stressing in the No. 1 Central Document the need to improve the socialized agricultural service system, enhance the supply capacity and level of agricultural socialized services, and accelerate the development of socialized agricultural services. Additionally, the Fourth Plenary Session of the 19th Central Committee of the Communist Party of China put forward the significant task of further deepening the RCFPRS in rural areas. In this context, the FSS system plays an irreplaceable and essential role in consolidating the achievements of the RCFPRS. Moreover, in 2021, the Opinions on Establishing and Improving the Mechanism for Realizing the Value of Ecological Products highlighted the necessity of establishing and improving the mechanism for realizing the value of ecological products in forestry.
FSS has been identified as an important mode to enhance the value realization of ecological forestry products, thereby accelerating the cultivation of ecological product market operators, also conducive to ecological and environmental protection (Du et al., 2022). However, despite the implementation of the RCFPRS, Chinese forestry production continues to face the fundamental contradiction between small-scale family operations and large markets. Numerous problems persist, such as high labor costs, low efficiency of forest product production and management, forestland fragmentation, restricted logging, lack of information regarding market supply and demand, and weak ability to resist market risks and natural disasters. These issues have hindered the effective improvement of forest farmers’ enthusiasm (Yin et al., 2013a; Yin et al., 2013b; Xie et al., 2014; Liu et al., 2016). There is an urgent need for FSS to resolve various risks and resource constraints in the process of realizing forestry ecological products. A study of 1,400 surveyed households found that 75.26% had an urgent demand for the FSS, yet 87.6% had not adopted the service (Liao et al., 2016). This discrepancy between demand and adoption, or the obstacles in the process of transforming demand into adoption behavior, has significantly impeded the progress of improving the FSS system, limited the advancement of collective forestry operation development levels, and slowed the construction of forestry modernization (Kong et al., 2017). As such, it is necessary to further explore the inner mechanism of the deviation of RHDAB of the FSS, which has important practical implications for deepening the RCFPRS.
Deviations between RHDAB are due to various complex factors influencing rural households’ demands during the transformation into adoption behavior, resulting in a discrepancy between their final behavior and initial demands. This may convey incomplete information to policymakers, harming the implementation effect of relevant policies and leading to policy failure and inefficiency. On the surface, the deviation may be attributed to factors on the supply side of the service, such as the ability of the service to solve rural households’ practical problems in household management. However, it is mainly caused by factors on the demand side of the service, such as risk perception in the forestry management process. Different types of risk perception can modify the RHDAB of socialized services. However, the academic community has not yet been able to give a definite answer to how risk perception factors affect RHDAB of the FSS and what is the specific impact mechanism. Therefore, this paper utilizes a standard econometric analysis method to investigate the influence of risk perception on the RHDAB of the FSS and explore the moderating role of policy support to provide suggestions to further improve the FSS system.
The marginal contribution of this study lies in the in-depth analysis of the impact of risk perception on the deviation of RHDAB for FSS, and the policy support is placed under the same research framework to further investigate the role of government support, which makes the research content more perfect. In addition, the Mv-Probit model and Possion model were selected for empirical analysis, which not only took into account the interaction between different types of FSS but also analyzed the influence on the degree of deviation, which is conducive to improving the accuracy of research results.
2 LITERATURE REVIEW
Land scale operation refers to the mode in which the optimal combination of various production factors (land, labor, capital, technology, etc.) operates effectively under certain environmental and socio-economic conditions and achieves the best economic benefits. There are two ways to realize land scale management, and two views on scale management have been gradually formed in academic circles: one is land scale management by new agricultural operators through land transfer to change the management pattern of dispersed small-scale farmers in China, to improve the efficiency of resource allocation (Yao, 2017). However, the national land transfer situation is not optimistic, and there is a gap between academic theory and reality, but this does not negate the significance of “land scale management.” The other is that economies of scale are derived from the economy of the division of labor. The production efficiency of factors can be improved by the specialization of production links (Youno, 1928). The subdivision of farmers’ management rights and the division of labor in society can help promote service scale operation in agriculture, which can significantly improve the external division of labor and economies of scale in agriculture, and thus promote the transformation of agricultural scale operation from “land scale” to “service scale.” (Luo, 2017), and this is especially true for forestry scale management.
As one of the essential ways to innovate large-scale management, the FSS has received much attention from scholars and government departments. After the RCFPRS, rural households’ demand for the FSS has diversified. The demand for production and marketing services is robust (Martell et al., 2016). Demand intensity is positively correlated with the proportion of the total household income related to technical service and whether the rural households have encountered technical problems in production. Household resource endowment significantly affects the RHDAB of technical services, such as the increase in labor cost due to household labor transfer (Schmook and Radel, 2008; Xie et al., 2014), which promotes the capitalization of rural households’ forestry input structure (Haas, 2006; Hull, 2007). However, this promotion effect is regulated by the supply level of the FSS, the plots’ location, and the forest resources’ endowment (Zhang et al., 2001). The difference in household factor allocation, production mode, and production purpose will also lead to the heterogeneity of social service demand (Skoufias and Olivieri, 2013). Land size is one of the most important factors in determining the productive investment patterns of rural households. Still, existing studies have not reached a consistent conclusion. Some studies suggest a negative relationship between the two (Xie et al., 2014), with the fragmentation of forest land increasing the cost of implementing technology services and thus discouraging the adoption of new forestry technologies by rural households. Some studies suggest a positive relationship between the two, with small-scale rural households investing in machinery production and processing not being a rational choice, leading to a higher demand for outsourced machinery services (Olmstead, 1975). There is an inverted “U” shaped relationship between the two and an inflection point between the scale of forest land management and rural households’ productive outsourcing behavior (Luo et al., 2016). Therefore, the factors related to the scale of operation are important factors affecting the adoption of services. This study will then analyze the operation scale and regional economic development level heterogeneity.
The above studies examined the influence of different factors on rural households’ social service adoption behavior. The large investment and long cycle of forestry production, the coexistence of natural risk, social risk, and business risk perception, and the high probability of occurrence during the business cycle have an important impact on rural households’ social service adoption behavior (Duan et al., 2021). Still, the existing studies have not paid enough attention to rural households’ risk perception. Prospect theory suggests that individual decision-making behavior is determined by a combination of risk preferences and subjective judgments of objective probabilities. Socialized service adoption behavior has the effect of resisting natural, social, and business risk perceptions (Kahneman and Tversky, 2013). Therefore, rural households’ risk perceptions are closely related to social service adoption behavior. Domestic and foreign scholars have widely studied the influence of risk perception and rural households’ decision-making behavior. Roumasset (1977) and Scott (1977) were the first to suggest that farmers are risk averters. Then, Just and Pope, (1979) introduced the risk aversion effect into the agricultural input-output model for the first time. Howard et al. (1991) further pointed out that producers need to analyze farmers’ decision-making behaviors under different risk perceptions. In the study on risk perception and farmers’ decision-making behavior, it is found that reducing the risk perception of termination of property rights contract will increase farmers’ marginal willingness to pay for contract (Qin et al., 2011), which also indicates that their decision-making behavior is constrained by risk perception (Liu and Huang, 2013). The stronger the risk perception, the more willing to take measures to avoid risks (Botzenetal et al., 2009). In recent years, China has taken some supportive policy measures to encourage agricultural production, mainly in the form of various agricultural subsidies, which have been found to promote agricultural production behavior and increase rural households’ motivation to produce food (Kurkalova et al., 2006; Ji et al., 2017). However, some studies believe subsidy policies have little effect on promoting farmers’ behaviors. For example, agricultural input subsidies can reduce agricultural production costs and improve agricultural productivity in early. Still, they cannot guarantee farmers’ economic benefits with increased agricultural input factor prices (Dorward and Chirwa., 2011). The above research literature indicates that academics consider risk perception and policy support to be important factors in studying demands or behavior. Risk perception can be an important reason for the deviation of RHDAB.
In summary, the existing researches have conducted fruitful explorations of the demand and adoption behavior of FSS and their influencing factors, but there is still room for further research. Firstly, there are few existing studies on the deviation of RHDAB of FSS. Meanwhile, in terms of research methods, more binary Logit and Probit models are used; there is no in-depth consideration of the interaction between different types of services. Secondly, more studies only study the FSS from the perspective of demand but do not deeply explore the inconsistency between demand and adoption behavior, which may lead to policy failure. Because of this, this paper uses the survey data of farmers in Zhejiang Province, Fujian Province, and Jiangxi Province, and based on the heterogeneous perspective of regional economic development level and operation scale, uses the Mv-Probit model and Possion model to analyze the influence of risk perception on the deviation of RHDAB of FSS. It also examines whether the government support policy can alleviate the regulatory effect of risk perception and puts forward countermeasures and suggestions to improve the FSS system.
3 THEORETICAL BASIS AND VARIABLE SELECTION
3.1 Theoretical analysis
According to the theory of rural household behavior, rural households’ decision-making behaviors, including production behavior, operation behavior, and purchasing behavior, all have economic attributes. As a boundedly rational economic man, rural households will aim at maximizing personal or family income, evaluate the results of decisions or choices based on their values and preferences, and finally choose the conclusion that they think can maximize the utility of their desired goals. According to the theory of the small peasant economy, rural household production in modern China is in a stage of rural economic transition, with agricultural products and labor gradually entering the market, showing the characteristics of commercialization of agricultural products and part-time work. Therefore, the behavior of rural households is subject to the constraints of product market, technology, and capital factors, and uncertainty risks arise with fluctuations in product market price and production cost. Under the combined effect of constraints on relevant factors and risk perception, rural households constantly modify their business objectives and production behavior to maximize their business returns. Risk perception refers to farmers’ judgment and assessment of the risks of strange things according to their own experience (Slovic, 1987). It is expressed as the perception of the uncertainty of future benefits or costs. Risk perception largely influences decision-making when decision-makers change, postpone, or cancel behavioral decisions (Kotler and Armstrong, 1994). Numerous studies have concluded that risk perception is a more robust explanation for decision behavior than expected benefits (Mitchell, 1999). This means that the study of risk perception is more important than the expected benefits in accurately grasping and understanding decision-maker’s behavior. The stronger the rural households’ risk perception is, the more likely they will adopt risk-resistant behavior to avoid risks (Lusk and Coble, 2005).
In the deviation of RHDAB of the FSS, risk perception refers to the fact that forestry operations may also encounter technology use risk, operation risk, and fund-raising risk in adopting FSS. Unlike agricultural production, the cycle of forestry production and operation is longer. Once a socialized service is adopted in the operation process, a long cycle is needed, such as good seed service, which starts from the selection of suitable seeds to cultivation and fertilization, branch pruning, pest control, and so on, until maturity, all of which cannot be separated from the good seed service provider. The longer the adoption cycle, the higher the degree of risk perception and the higher the risk cost that must be borne, directly affecting the transformation from demands to adoption behavior. The state subsidy policy effectively alleviates the hesitant attitude of adoption behavior or reduces the risk cost and compensates for the risk loss in the operation process, which plays an essential moderating role in the deviation of RHDAB of the FSS. Based on this, this paper investigates the direction, extent, and mechanism of the influence of risk perception on the deviation of RHDAB of FSS and clarifies whether this influence is moderated by policy support. It is shown in Figure 1.
[image: Figure 1]FIGURE 1 | Demand-behavior model of forestry socialization services.
3.2 Variable selection and hypothesis
3.2.1 Explained variables
This paper mainly investigates the influencing factors and mechanisms of RHDAB of FSS. The explained variables focus on the most urgent socialized services in rural households’ forest land management: forestry seed and cultivation technology services (FSCTS), pest control services (PCS), and forest products collection and marketing services (FPCMS). In this paper, we study the deviation of RHDAB of FSS, which is divided into two parts: 1) the deviation of RHDAB of FSS. There are two patterns of deviation between demands and behavior, one is they have demands of FSS but no adoption behavior, i.e., “demands without behavior”; the other is they have no demand of FSS but adoption behavior, i.e., “no demand but behavior,” but in the actual research, there is no such situation. Therefore, the deviation of RHDAB of FSS in this paper refers to “demand without behavior,” which is assigned a value of 1; the opposite is 0. The same is done for FSCTS, FPCMS, and PCS. 2) To further quantify the deviation level of RHDAB of FSS in the whole process of forestry production activities, this paper takes the number of behavior deviations as the measurement index and sums the deviation number of the FSCTS, the PCS, and the FPCMS.
3.2.2 Core explanatory variables
The field research revealed three categories of rural households’ risk perceptions that are most evident. Firstly, business risk perception in forestry. Business risk refers to the loss caused by poor management of forestry, the loss caused by the lack of necessary management experience or unscientific management, such as the destruction of young trees, theft of trees, low afforestation survival rate, artificial fires, rising labor costs, etc. Secondly, technology risk perception in forestry. Certain risks accompany the adoption of each technology. Technology risk refers to the forestry risk brought by the limitation of technical conditions in cultivating forests, including the adaptability of technology, such as mechanical damage to above-ground and below-ground parts caused by tilling the soil, death of seedlings due to excessive use of pesticides, etc. Adopting new technologies can reduce the risk but may also increase the risk of forestry, but generally, mature new forestry technologies will reduce the risk. Thirdly, financial risk perception of forest management. Suppose the rural households’ forestry operation funds come from borrowing. In that case, they need to bear a greater financial risk perception. As rational economic men, they will be more cautious about using forestry funds, which will easily produce a deviation between the demands and adoption behavior of the FSS. Rural households’ judgment of forestry business risk, technical risk, and financial risk will directly affect the deviation of their demands and adoption behavior of the FSS, so the risk perception in this paper is measured from three aspects: business risk, technical risk, and financial risk.
3.2.3 Moderator variables
Policy support refers to the government’s formulation of financial subsidies, subsidized loans, technical training, and other related policy measures to stimulate rural households’ enthusiasm for forestry production and operation and to promote rural households’ choice of the FSS to a certain extent. Forestry subsidies are the main and important form of policy support, which is to give certain subsidies to the main body of artificial afforestation, renewal, and transformation, including afforestation subsidies, forest nurturing subsidies, forest tree seed subsidies, etc. Subsidies can reduce the comparative cost of afforestation, improve the comparative income, and reduce all risks. Therefore, the policy support referred to in this paper is mainly measured by “whether the rural households receive forestry subsidies.” 1 is assigned if the household has received forestry subsidies and 0 if not.
3.2.4 Control variables
According to the existing relevant studies, other factors that affect the deviation of RHDAB of the FSS are selected as control variables: 1) Production and operation characteristics. As a category of economics, production factors include all social resources needed for production and operation activities, mainly labor, land, and capital. 1) Labor factor: the more labor force a household has, the more labor resources it can allocate and the slighter the possibility of deviation. The labor factor is set as the number of household laborers. 2) Forest land factor: the area of forest land is an important production factor that determines the forestry operation of rural households and the choice of social services. Within a specific area of forest land, the larger the area of forest land operation, the higher the production factor allocation capacity requirement, and the slighter the possibility of deviation. Land fragmentation will increase the cost of the FSS, thus inhibiting the selection behavior of rural households’ socialized services and increasing the possibility of deviation (Xie et al., 2014). 3) Financial factor: the higher the proportion of forestry income, the greater the dependence of rural households on forestry, the greater the forestry input, and the slighter the possibility of deviation. The proportion of non-agricultural income reflects the degree of rural households’ departure from agriculture. The greater the value of non-farm income, the greater the possibility of deviation. 2) Rural households’ characteristics. As forestry operators, rural households’ characteristics influence their demands and adoption behavior of socialized services, including age, education level, whether they are village cadres, and enthusiasm for the forestry business. 3) Location factors: the location factor is an important indicator of economic quality (economic, geographical condition). The production environment and living standards differ in locations and geographical conditions, resulting in differences in RHDAB in the FSS (Liao et al., 2016). This has been the consensus of academic and governmental sectors. This paper measures the location conditions by two indicators: regional economic development and topographic conditions.
4 MODEL SPECIFICATION, DATA, AND VARIABLE DESCRIPTIONS
4.1 Model specification
4.1.1 Mv-probit model
The deviation of RHDAB on the FSS is a binary choice problem, and the binary Probit model is usually adopted, but the assumption is that the alternative options are independent. Rural households may have several service options in the production process, and these services are not exclusive to each other, so the simple binary Probit model cannot solve the correlation between service choice behaviors. In contrast, the Mv-Probit model (Multivariate Probit) can not only estimate the regression results of rural households’ single service choice behavior but also give the likelihood ratio test of the regression results of each service. Then the likelihood ratio can determine the interrelationship among the services, which improves the estimation accuracy and efficiency.
Therefore, the Mv-Probit model is adopted in this paper to analyze the factors influencing rural households’ adoption behavior in the FSS under the differences in production factor endowments. The specific form of the model is as follows.
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In both equations, [image: image] is the latent variable, [image: image] is the observed variable of the dependent variable, [image: image] is the explanatory variable, and [image: image] is the number of explanatory variables. It can be seen from Equation 2 that if [image: image] , then [image: image] , indicates that there is a deviation between rural households’ demands and adoption behavior of services; [image: image] , [image: image] are estimated parameters and [image: image] is a random disturbance term that follows the mean of 0, a multivariate normal distribution of covariance which is [image: image] , i.e., [image: image] . The simulated maximum likelihood estimation of Equation 3 can be used to obtain the estimated value of the model parameters.
4.1.2 Poisson model
The degree of deviation of RHDAB on FSS is to count the number of deviations between rural households’ demands and adoption behavior in a production cycle by the Poisson Model. The dependent variable Y denotes the number of behavior deviations of the FSS following a Poisson distribution with expectation u. The expression is.
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Where [image: image] . [image: image] denotes the number of outsourcing links (0 ≤ n ≤ 3), while assuming that [image: image] denotes the matrix of observations obtained from [image: image] independent variables after [image: image] observations, the Poisson regression model can be obtained by introducing the linkage function [image: image].
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The estimated value of [image: image] the equation indicates that the expected value becomes a multiple [image: image] when the independent variable [image: image] is changed by one unit.
4.2 Data
The data in this paper come from the subject group’s research of 787 farm households in 6 counties (cities) in Zhejiang, Jiangxi, and Fujian provinces. The reason why we choose to investigate the farmers of forestry production and operation in Zhejiang, Jiangxi, and Fujian is that these three provinces are all important forestry provinces in south China, with forest coverage rates above 60%. They are also important timber and bamboo forest production areas in China. Therefore, it is more representative to investigate the influence of the deviation of RHDAB there, which can also be used as a reference for other provinces. The research team selected the samples strictly following the stratification principle of random sampling. According to the forestry production in each region, two counties (6 in total) were selected in each sample province, three townships were randomly selected in each county according to the level of economic development, three villages were randomly selected in the selected townships, a total of 54 villages were obtained, and then 10–16 farm households were randomly selected in each village according to the size of the villages. A total of 850 questionnaires were distributed to the rural households, 820 of which were returned, and 787 valid samples were obtained by excluding those with missing key variables and major logical errors, with an effective rate of 92.59%.
4.3 Statistical description of variables
The definitions, descriptions, and descriptive statistics of all relevant variables are shown in Table 1. The mean value of the deviation of RHDAB of the FSCTS and FPCMS in the sample area was high, 0.571 and 0.662, respectively. The mean value of business risk perception was 1.967, indicating that most rural households considered the business risk perception average. Still, the technology risk perception was relatively large, and the source of funds was mainly borrowing. The average age of the sample household heads is around 50 years old, the education level is low, the percentage of village cadres is relatively small, the average number of household laborers is 2.962, the degree of forest land fragmentation is 9.441, the plots are relatively scattered, and the average household operation scale is 48.704 mu.
TABLE 1 | Definition of variables and descriptive statistics.
[image: Table 1]5 EMPIRICAL RESULTS
5.1 The influence of risk perception on the deviation of RHDAB of the FSS
This paper empirically analyzed the effects of risk perception and policy support on the deviation of RHDAB of the FSS using Stata 16.0 software. The regression results are shown in Table 2. The Wald and atrho values of the Mv-probit model passed the significance test at the 1% level, indicating that the deviation of RHDAB of each link is not independent, indicating that the model’s overall estimation results are good. Model 1), model 2), and model 3) are the regression results of the Mv-probit model on the deviations of RHDAB of the FSCTS, the PCS, and the FPCMS, respectively, and model 4) is the regression results of the degree of deviations of the three services above.
TABLE 2 | Results of the model of farm households’ demands of the FSS.
[image: Table 2]From the empirical results of the model in Table 2, rural households’ business risk perception has a significant positive effect on the RHDAB of the FSCTS and the FPCMS. The reason may be that rural households usually consider both profit maximization and risk minimization in the production decision process, the forest products market is a buyer’s market because of the long production cycle, and the market risk is uncontrollable. Therefore, they are more inclined to adopt conservative production and management behaviors before and after production to avoid risks, making the consistency of demands and adoption behavior of the FSS lower and prone to deviation. The perception of technical risk has a significant positive effect on the RHDAB of the FSCTS, the PCS, and the FPCMS, which indicates that the higher rural households’ perception of technical risk of the FSS, the more likely they are to reduce the adoption of the FSS and avoid the production risks brought by the adoption of the FSS. Thus the deviation occurs. The perception of financing risk only has a significant positive effect on the deviation of RHDAB of FPCMS, probably because FPCMS directly affects rural households’ operating income. When rural households’ forestry operating funds come from borrowing, they need to bear greater financing risk compared with their own funds, so to reduce financing risk, rural households are more willing to choose sale by themselves rather than choosing FPCMS, which leads to the deviation. On the other hand, in terms of the degree of deviation between the demands and adoption behavior of the FSS, it is found that the perception of operational risk and technical risk significantly contribute to the degree of deviation between the demands and adoption behavior of the FSS, probably because when rural households are not optimistic about their operational expectations and the quality of socialized services, they are willing to adopt socialized services, but they still choose to produce on their own to reduce operating costs out of the consideration of cost-benefit.
Policy support has a significant negative effect on the deviation of RHDAB of the FSCTS, the PCS, and the FPCMS, i.e., government subsidies for rural households’ forestry operations can help promote their adoption behavior of the FSS and promote rural households to convert their demands of the FSS into adoption behavior. At the same time, it can significantly reduce the degree of deviation of RHDAB of the FSS. Government subsidies help rural households alleviate the financial constraints of forestry operation, reduce production costs, and stimulate their enthusiasm for forestry production and operation, increasing the probability of choosing the FSS and reducing the possibility of deviation. Among the control variables, whether he/she is a village cadre significantly reduces the deviation of RHDAB of the FSCTS and FPCMS and also has a suppressive effect on the degree of deviation, possibly because village cadres have a better understanding of the FSS and choose to adopt the FSS in order to reduce labor constraints, making the demands and adoption behavior consistent. The large share of forestry revenue has a positive effect on the deviation of the PCS, while forestry enthusiasm, forest land area, regional development level, and topography all have a suppressive effect on the deviation of RHDAB of the FSS to some extent.
5.2 Analysis of the moderating mechanism of policy support
The results of the above study show that risk perception has a positive and significant effect on the deviation of RHDAB of the FSS, while policy support significantly reduces the deviation. Therefore, we will further analyze the moderating effect of policy support on the impact of risk perception on RHDAB of the FSS. After adding the interaction term of risk perception and policy support to the baseline regression, the model results are shown in Table 3. After controlling other factors, the interaction term of business risk perception and policy support have a positive and significant effect on the deviation of demands and adoption behavior of the FSCTS at the 10% statistical level with a negative coefficient. This indicates that policy support can alleviate the inhibitory effect of business risk perception on RHDAB of the FSCTS. Government subsidies for rural households’ forestry operations increase the marginal expectation of rural households’ adoption of the FSCTS and mitigate the negative effect of business risk perception. The interaction term of technology risk perception and policy support did not have a significant effect, i.e., government subsidies did not improve the effect of rural households’ technology risk perception on behavior deviation. The effect of the interaction term of financial risk perception and policy support on behavior deviation of the PCS and FPCMS was significant at the 10% and 1% levels, respectively. While the interaction term of financial risk perception and policy support also had a significant inhibitory effect on the degree of deviation. The cause maybe is that government financial subsidies, to a certain extent, alleviate the constraints of rural households’ operating funds and make them more willing to optimize resource allocation through the FSS, thus reducing the deviation.
TABLE 3 | Analysis of the moderating effect of policy support.
[image: Table 3]5.3 Heterogeneity analysis
5.3.1 Heterogeneity analysis of economic development levels
China has a vast territory, and different regions have differences in capital endowment, such as physical capital, human capital, and social capital, and differences in factors, such as economic development level, resulting in obvious regional imbalance. The demands and adoption behavior of FSS is not only influenced by risk perception and policy support but also rooted in the local economic environment. Therefore, there may be regional differences in RHDAB of FSS. To further explore the differences among different levels of economic development, this paper conducted group regressions according to low, medium, and high levels of economic growth, and the results are shown in Table 4. Compared with the low economic development level area, the effect of business risk perception on the deviation of RHDAB of the FSS is more prominent in the medium and high economic development level area. The reason is that rural households in low economic development level areas are more involved in the forestry business and have more in-depth knowledge of forestry business risk perception. Still, more rural households are part-time and mainly non-farm work in high economic development areas. This quickly reduces the adoption behavior of the FSS due to business risk perception and hinders the conversion of demands into adoption behavior. In contrast, the technology risk perception and the financial risk perception have a more significant positive effect on the deviation of RHDAB of the FSS in areas with low economic development. i.e., it prevents rural households in areas with low economic development from converting their demands into adoption behavior on the FSS. This may be because rural households in low economic development areas do not have timely access to information, do not know enough about forestry technology, are also influenced by financial constraints, and tend to rely on family businesses rather than adopting the FSS in order to avoid risks.
TABLE 4 | Heterogeneity analysis of different levels of economic development.
[image: Table 4]5.3.2 Heterogeneity analysis of forestry operation scale
The continuous promotion of collective forest rights reform, forest land transfer, and moderate scale operation make the main forestry production body present the status quo of scale operation main body, and small rural households co-exist. Farmers of different operation scales have differences in resource endowment and production conditions, which may lead to different response levels to risk perception and policy support, and ultimately affect the deviation degree of RHDAB of FSS. In view of this, this paper regressed the forestry operation area in groups according to the mean value, and the forestry operation area of small-scale households was less than the mean value of 48 mu. In comparison, the large-scale households were greater than 48 mu. The regression results in Table 5 show that the business risk perception significantly promotes the deviation of RHDAB of the FSCTS and FPCMS for both small and large scale households. This indicates that both small-scale and large-scale households, when their business risk perception is large, will reduce the probability of outsourcing, which easily affects the output and operating income level. The technology risk perception only has a significant positive effect on the deviation of demands and adoption behavior of the FPCMS for large-scale households. However, it has a significant promoting effect on the deviation of all three segments of the FSS for small-scale households, indicating that the technology risk perception has a more significant effect on the deviation for small-scale households than for large-scale households. It may be that small-scale households have a low level of knowledge about forestry production technology and have a path dependence on traditional forestry management. So they will choose to operate their business by themselves to ensure that forestry output will not be affected when unsure about the technology risk perception, which will be more likely to have the deviation of demands and adoption behavior.
TABLE 5 | Heterogeneity analysis of different forestry operation scales.
[image: Table 5]5.4 Robustness test
5.4.1 Replacement model
The previous analysis concluded that risk perception significantly promotes the deviation of RHDAB of the FSS. This paper further replaces the estimation method for validation to test the robustness of the findings. Specifically, a binary probit model was used to explore the effect of risk perception on the deviation of RHDAB of the FSS in different segments. From the results in Table 6, we can see that business risk perception has a significant positive effect on the deviation of RHDAB of the FSCTS and the FPCMS. In contrast, technology risk perception has a significant positive effect on the deviation of RHDAB of the FSS in the three segments. Financial risk perception only has a significant positive effect on the deviation of RHDAB of the FPCMS. Regarding the effect on the degree of deviation, both the business risk perception and the technology risk perception significantly promote the degree of deviation. On the other hand, policy support has a significant inhibitory effect on both the deviation of RHDAB of the FSS in each segment and the degree of deviation, contributing to the consistency of demands and adoption behavior. This is consistent with the previous study’s findings, which verifies the validity of the analysis.
TABLE 6 | Robustness tests of the replacement model.
[image: Table 6]5.4.2 Heckman’s two-stage approach to test and deal with endogeneity
Rural households follow two steps in making decisions about the deviation of demands and adoption behavior of the FSS: the first step is whether to deviate, and the second step is the degree of deviation. Therefore, direct estimation of the deviation of RHDAB of the FSS may have the sample bias of “focusing on the outcome but neglecting the choice.” In order to accurately analyze the effect of risk perception and government support on the deviation of RHDAB of FSS, this paper uses the Heckman two-step method to eliminate the endogeneity problem caused by sample selection and enhance the robustness of its findings. As shown in Table 7, the inverse Mills coefficient passes the significance test, indicating that there is a certain selection bias in the sample. Still, the results of the Heckman two-step method show that the business risk perception and the technology risk perception have a significant positive effect on the deviation of RHDAB of FSS and the deviation degree. In contrast, government support significantly negatively affects the deviation and the deviation degree. The results are generally consistent with the above analysis, indicating that although there is some endogeneity, the baseline regression results are still reliable.
TABLE 7 | Results of Heckman’s two-stage endogeneity treatment.
[image: Table 7]6 CONCLUSIONS AND POLICY RECOMMENDATIONS
Based on the rural households’ behavior theory and a survey of 787 rural households, this paper constructs a theoretical framework for the deviation of RHDAB of the FSS and the individual response mechanism of the deviation degree. The Mv-probit and Poisson models empirically analyze the risk perception and policy support on the deviation. Findings indicate that: 1) There is a large deviation of RHDAB of different types of FSS, with 57.71% and 66.20% for forestry seed and cultivation technology services and forestry product collection and marketing services, respectively. 2) Risk perception accelerates the deviation of RHDAB of FSS and the deviation degree. Technology risk perception is found to have a significant effect on the deviation of all three services, while financial risk perception only has a significant positive effect on the deviation of the forestry product collection and marketing services. Policy support is effective in significantly reducing the deviation of RHDAB of FSS and the deviation degree. 3) Policy support attenuates the influence of operational risk perception on the deviation of RHDAB of FSCTS, while policy support also moderates the deviation of financial risk perception on the deviation of the PCS and the FSCTS, with a significant negative moderating effect. 4) Heterogeneity analysis reveals that business risk perception has a more significant effect on the deviation of RHDAB in areas with medium to high economic development levels, while technology risk perception and financial risk perception have a positive effect on the deviation of RHDAB mainly in areas with low economic development levels. For rural households of different forestry business scales, business risk perception has a significant positive effect on the deviation of RHDAB for both small and large scale rural households. However, technology risk perception has a more significant effect on the deviation for small rural households.
In light of the research findings, this paper provides several policy recommendations: First, a sound forestry risk management system is needed to reduce farmer management risk reasonably. To expand the coverage of forestry insurance, adjust and improve the forest insurance system, encourage all localities to carry out insurance of forest products with advantages and characteristics according to local conditions, and accelerate the extension of forestry insurance to the whole forestry industry chain. We should give full play to the guiding role of reinsurance, establish a risk-sharing mechanism, prevent and resolve systemic risks in the forestry operation process, and strengthen the strategic layout and forward-looking plan of forestry risk management. Second, accelerate the development of inclusive finance in rural areas and increase policy support for forestry. Solve the problem of farmers’ loans through multiple channels, and dissolve the financial constraints of farmers’ purchase of services, such as establishing a special fund, reducing the loan interest rate, or implementing financial policy discounts. Promoting the allocation of financial resources to farmers in remote forest areas, and ensuring that total credit to farmers in forest areas continues to increase and the proportion of loans to farmers is not reduced. Third, establish a regional forestry socialized service platform to strengthen the function of the FSS system. More attention should be paid to the socialized service supply in forestry production and marketing links. Exchanges between service subjects, between service subjects and rural households, and between rural households on the supply of good seed, forestry cultivation techniques, and forest product sales experience should be carried out from time to time to improve rural households’ rational decision-making ability in the demand for FSS and guide and stimulate the conversions of rural households’ demand to adopt behavior with high-quality and efficient services.
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