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Abstract

:

Bamboo is an important agroforestry and forest plant managed and utilized by rural communities in some countries in the Asia Pacific region, which can generate various benefits to meet social and environmental needs. In rural areas of China, as a large number of forest land management rights have been allocated to small-scale farmers, the willingness of small-scale farmers to reinvest in bamboo forest management has become a key factor for bamboo forest ecosystems to be able to sustainably supply quality ecosystem services. Therefore, it is necessary to answer the question of how to enhance small-scale farmers’ willingness to reinvest in bamboo forest management in the current policy and market context. Combining the prospect theory, the mindsponge theory, the theory of planned behavior (TPB), and the technology acceptance model (TAM), this study constructs theoretical models of perceived property rights security, perceived bamboo forest certification, government support, group decision making, risk perception, perceived value, geographic conditions, and resource endowment affecting willingness to reinvest in bamboo forest management. Based on 1090 questionnaires from a field study in Fujian, China, in 2021, structural equation modeling (SEM) was used to test the theoretical model. The results show that, under the current policy and market environment, government support is the key to enhance small-scale farmers’ willingness to reinvest in bamboo forest management, and their perception of ecological certification also has a facilitating effect on small-scale farmers’ willingness to reinvest in bamboo forest management, in which risk perception plays a significant mediating role. The government can enhance small-scale farmers’ willingness to reinvest in bamboo forest management by maintaining stable land property rights policies, increasing the publicity and promotion of bamboo forest certification, and enhancing information exchange among farmers.
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1. Introduction


Bamboo is an important agroforestry and forest plant managed and utilized by rural communities in some countries in the Asia Pacific region, which can generate various benefits to meet social and environmental needs [1]. China is one of the countries with the widest distribution, largest area, and earliest utilization of bamboo in the world. According to the results of the 9th National Forest Resources Inventory, China currently has a bamboo forest area of 6.41 million hectares [2], ranking first in the world. Various studies have indicated [3,4] that bamboo plantations provide ecosystem services similar to other forests or grasslands, including the supply of bamboo products, soil conservation, carbon sequestration, air purification, oxygen release, and cultural tourism. Bamboo has a wide range of uses, and bamboo products have expanded from traditional primary processed products such as bamboo tools and bamboo shoots to fine-processed products such as bamboo charcoal, soft-packaged bamboo food, and bamboo building materials: from “original bamboo utilization” to fully processed “full bamboo utilization”. In addition, due to the fast growth rate of bamboo, it has a superior carbon sequestration capacity compared to other tree species. It has been shown that the mean aboveground carbon sequestration of a 29-year-old Taiwan red cypress (Chamaecyparis formosensis) and a 33-year-old Japanese cedar (Cryptomeria japonica) was 2.83 and 4.44 Mg ha−1yr−1, respectively, which was much lower than 8.13 Mg ha−1yr−1 for Moso bamboo and 9.89 Mg ha−1yr−1 for a Makino bamboo forest [1,5]. Bamboo forests are fast-growing, short-cycling, and high-yielding, and under scientific and rational management, a single afforestation can be harvested for many years with a long economic life, which makes them a “renewable” resource [6,7]. Therefore, bamboo forests are also known as the “second largest forest in the world” and are the best material to replace wood in many fields.



The reinvestment willingness of small-scale farmers reflects their motivation for the sustainable management of bamboo forests, which in rural China is a key factor that enables the bamboo forest ecosystem to provide sustained high-quality ecosystem services. However, through field investigation, we found that most of the small-scale farmers are not fully aware of the role of bamboo and the development potential of the bamboo industry. Due to the continuous decline in market price of bamboo timber and bamboo shoots in recent years, as well as the significant migration of the rural labor force leading to the rising employment costs, the profit margins for farmers have been reduced. This has directly resulted in a decrease in the motivation for bamboo forest management among small-scale farmers. As an integral component of sustainable forest management, exploring the influencing mechanism of small-scale farmers’ reinvestment willingness in bamboo forest management has significant practical implications in alleviating the supply–demand imbalance of global timber and climate change.



According to the existing literature, the factors influencing small-scale farmers’ willingness to manage forests can be roughly divided into three categories. The first category is policy and market factors, with policy mainly focusing on the impact of the collective forest tenure system and logging quotas on small-scale farmers’ forest management willingness. Among these, the former is considered to have a positive impact on small-scale farmers’ forest management [8,9], while the latter may reduce their investment in forest management [10]. In recent years, scholars have gradually begun to pay attention to the impacts of eco-certifications on forest management in the market. However, these impacts may be positive [11], or insignificant [12], depending on factors such as certification standards, market demand, and certification costs. The second category is the objective factors related to small-scale farmers’ personal and family characteristics, such as higher income from forest management, more available household labor, larger forest land area, easier access to loans, and more convenient transportation in the villages, which would make small-scale farmers more willing to invest in forest management [9,13,14]. In contrast, when small-scale farmers are older, have higher education levels, and have higher non-agricultural incomes, their willingness to invest in forest management would decrease [8,15]. The third category includes the subjective factors related to small-scale farmers’ perceptions of risk and their preferences for the time horizon of profit generation, which can affect their willingness to invest in forest management [16,17]. It is widely recognized in the scientific community that most small-scale farmers are risk-averse and prefer to obtain immediate returns rather than future ones, which makes them more inclined to choose tree species with short management cycles [18].



Overall, existing research has focused more on the impact of individual factors on forest management, but lacks studies that reveal the interactions between these factors, and has not yet established a systematic mechanism for the sustainable management of forests. To fill these academic gaps, we conducted a face-to-face survey in Fujian Province, China, to collect data on the willingness of small-scale farmers to manage bamboo forests. The potential contributions of this article are mainly reflected in two aspects. Firstly, on the basis of previous research, we constructed a theoretical model that integrates the theory of planned behavior and the technology acceptance model, which explains how the perceived property rights security, perceived bamboo forest certification, government support, group decision making, risk perception, perceived value, geographic conditions, and resource endowment affect the small-scale farmers’ willingness to reinvest in bamboo forest management. We then conducted an empirical analysis using survey data to achieve a systematic study from theory to practical application. Secondly, we explored the interactive mechanism between external factors such as policies and markets and the subjective influencing factors of small-scale farmers, and examined the mediating effect of risk perception in the paths through which perceived property rights security, perceived bamboo forest certification, government support, and group decision making affect the small-scale farmers’ willingness to reinvest in bamboo forest management. Our findings revealed how external factors influence the willingness of small-scale farmers to sustainably manage bamboo forests.




2. Conceptual and Theoretical Framework


The theory of planned behavior and the technology acceptance model are commonly used in the field of farmer decision making. However, these theories have limitations that require scholars to expand on them according to the characteristics of their own research in order to enhance their ability to explain practical problems. The prospect theory suggests that the transmission of information is influenced by various factors. Therefore, decision makers often cannot make decisions under conditions of complete information. Additionally, decision makers’ behavioral habits and cognitive abilities, as well as their personal preferences, can influence their decision-making process. As a result, decision making under uncertainty exhibits characteristics of bounded rationality [19]. The mindsponge theory posits that individuals, upon receiving external information, judge whether this information falls within their comfort zone based on their own values and core beliefs. They then filter and process the information to make decisions that are more aligned with their own values [20]. In this model, we integrate and improve upon existing theories by conceptualizing risk perception as a psychological factor that represents the compatibility judgment between external information and an individual’s cognitive comfort zone. Under the assumption that small-scale farmers maintain their managements, information that does not align with their comfort zone increases their risk perception, for example, frequent changes in property rights, reduced government support, the cessation of bamboo forest management by people around them, or the cancellation of bamboo forest certifications. Excessive risk perception may lead small-scale farmers to make decisions contrary to the premise of continuing managements.



Based on references to the prospect theory, the mindsponge theory, the theory of planned behavior, and the technology acceptance model, this study constructed a theoretical model for the sustainable management of bamboo forests by small-scale farmers under the influence of external policies and market environments. This model combines small-scale farmers’ subjective perceptions and objective environmental factors, and includes nine latent variables: perceived property rights security, perceived bamboo forest certification, group decision making, government support, geographic conditions, perceived value, resource endowment, risk perception, and farmers’ intentions for the sustainable management of bamboo forests. The specific model construction is shown in Figure 1. Perceived property rights security and government support reflect the impact of policies on bamboo forest management. Perceived bamboo forest certification reflects the influence of international market demand on bamboo forest management in China. Group decision making reflects the influence of values held by relatives and friends in the immediate social circle of small-scale farmers. Geographical conditions and resource endowments are perceived behavioral control variables derived from the theory of planned behavior [21], reflecting the impact of objective constraints on the decision making of small-scale farmers. Perceived value is derived from the perceived usefulness variable of the technology acceptance model [22], which reflects the influence of the behavioral outcomes in the subjective cognition of small-scale farmers on their willingness. The impact logic of the remaining variables on the willingness of small-scale farmers to reinvest in bamboo forest management will be elaborated on in the following sections.



2.1. Risk Perception (RP) and Reinvestment Willingness (RW)


Risk perception refers to the psychological state in which individuals perceive external risks and reflect their intuitive judgment, subjective feelings, and responses to the external environment. Numerous studies have previously demonstrated that risk perception is an important factor that influences individual decision-making behavior [23,24,25], and according to the planned behavior theory and the technology acceptance theory, behavioral intention is a key determinant of behavior occurrence, whereby risk perception equally influences the subject’s behavioral intention [26,27,28]. Small-scale farmers are subject to various influences from external policy, market, and natural environments while managing their bamboo forests. Frequent policy changes, market price fluctuations, and natural disasters result in uncertainty for small-scale farmers, and are the primary sources of risk perception in their management of bamboo forests. In this study, the willingness to reinvest reflects the initiative of small-scale farmers in managing their bamboo forests, including inputs such as land, capital, and labor. When perceiving higher levels of risk, small-scale farmers may reduce their willingness to sustainably manage their bamboo forests in order to avoid risks. Based on this, the following research hypothesis is proposed:



Hypothesis 1 (H1).

The higher the perceived risks among small-scale farmers, the lower their willingness to reinvest in the enterprise.






2.2. Perceived Property Rights Security (PPRS)


In this study, land property rights refer specifically to the forest land property rights held by small-scale farmers. The perceived forest land property rights of small-scale farmers consist of two main components: their subjective evaluation of the property rights environment they are situated in and their apprehension of potential losses of forest property in the future [29]. Land property rights security comprises three levels: perceptual security, actual security, and legal security. Actual and legal property rights security ultimately affect small-scale farmers’ land utilization behavior by impacting their perceived land property rights security. The perceived security level of land property rights is a fundamental prerequisite for small-scale farmers’ actual land utilization behavior. If they perceive a risk to their land property rights, they may reduce or cease their development and utilization of the land. Conversely, if they perceive that their land property rights are adequately protected, they will be more actively engaged in developing and utilizing the land. Therefore, influencing small-scale farmers’ perceived land property rights security level is essential for ultimately affecting their land utilization behavior [29,30,31]. In essence, the higher the perceived sense of security in land ownership among small-scale farmers, implying their belief that their own forestland will remain under their possession in the future, the more assurance they have regarding their investments in the forestland. Consequently, their perception of risks associated with bamboo management decreases, leading to an increased willingness to reinvest. Therefore, risk perception can be considered as a mediating variable in the pathway where “perceived property rights security” influences “reinvestment willingness”. Based on this, the following research hypotheses are proposed:



Hypothesis 2 (H2).

The perceived property rights security among small-scale farmers has a negative influence on their risk perception in bamboo forest management.





Hypothesis 3 (H3).

The perceived property rights security among small-scale farmers has a positive impact on their willingness to reinvest in bamboo forest management.






2.3. Perceived Bamboo Forest Certification (PBFC)


Bamboo forest certification (BFC) is a type of ecological certification that promotes sustainable bamboo forest management through market mechanisms. The implementation of BFC is mainly achieved through the process of the supervision of bamboo planting and harvesting and product traceability systems. This approach helps consumers gain a better understanding of production process, and ensures the quality of certified products, and hence increases their preference for BFC products and ultimately contributes to the income of small-scale farmers. Perceived bamboo forest certification refers to the subjective evaluation of BFC by small-scale farmers, including their perceptions of the potential benefits that BFC could bring to bamboo forest management both currently and in the future. This includes a subjective evaluation of the practical benefits of BFC such as eco-premium for bamboo product sales, stable market demand, and improved quality, as well as an evaluation of the future development of the bamboo industry. The enhancement of small-scale farmers’ perceptions of BFC will correspondingly reduce their perception of risk in bamboo forest management, whether it stems from practical benefits or positive expectations for the future development of the bamboo industry. This, in turn, will promote their willingness to reinvest in bamboo forests management. Therefore, risk perception can be considered as a mediating variable in the pathway where “perceived bamboo forest certification” influences “reinvestment willingness”. Based on this, the following research hypotheses are proposed:



Hypothesis 4 (H4).

Small-scale farmers’ perception of bamboo forest certification will have a negative impact on their perception of risk in bamboo forest management.





Hypothesis 5 (H5).

Small-scale farmers’ perception of bamboo forest certification will have a positive impact on their willingness to reinvest in bamboo forest management.






2.4. Government Support (GS)


Government support refers to the assistance and help provided by the government to bamboo forest management households, including subsidies, loan assistance, relevant technical training, and market information, among others. These supportive behaviors can effectively mitigate the level of information asymmetry among small-scale farmers, government, and market. Government support plays a promotional role in small-scale farmers’ production decision-making behavior [32,33], and also effectively reduces their perception of risk in bamboo forest management, thereby enhancing their confidence in bamboo forest management and making them more willing to reinvest in it. Lu et al. [34] found that the policies of forest land contracting, forestry financial subsidies, and forestry insurance have varying degrees of impact on farmers’ forestry investment and income. Among them, forestry insurance primarily enhances farmers’ investment in forest land by reducing their perceived risks. Therefore, risk perception can be considered as a mediating variable in the pathway where “government support” influences “reinvestment willingness”. Based on this, the following research hypotheses are proposed:



Hypothesis 6 (H6).

Government support has a negative impact on small-scale farmers’ perception of risk in bamboo forest management.





Hypothesis 7 (H7).

Government support has a positive impact on small-scale farmers’ willingness to reinvest in bamboo forest management.






2.5. Group Decision Making (GD)


Within the theoretical framework of behavioral economics, individual behavior is typically influenced by various psychological factors. In reality, small-scale farmers do not exist as entirely independent individuals; rather, they live within densely connected networks of relationships. The information generated by frequent communication and interaction within these networks can often impact the decision making of the individual [35,36], which is an effect known as herding behavior. The theory of planned behavior refers to the subjective influence that people surrounding an individual have on their adoption of a certain behavior as subjective norms, which has a direct positive impact on the individual’s behavioral intentions [21]. In this study, group decision making was used to represent the subjective positive influence that the surrounding villagers, relatives, and friends have on the small-scale farmer’s willingness to reinvest in bamboo forest management. Group decision making may have two effects on small-scale farmers’ reinvestment in bamboo forest management. On the one hand, when people around them engage in reinvestment in bamboo forest management, small-scale farmers may also engage in such reinvestment due to the phenomenon of herd behavior. On the other hand, through information exchange with people around them, small-scale farmers acquire more information about bamboo forest management, including but not limited to market information and management techniques. Such exchange weakens their perceived risks associated with bamboo forest management and hence increases their willingness to reinvest in it. Therefore, risk perception can be considered as a mediating variable in the pathway where “group decision-making” influences “reinvestment willingness”. Based on this, the following research hypotheses are proposed:



Hypothesis 8 (H8).

Group decision making has a negative impact on small-scale farmers’ perceived risk of bamboo forest management.





Hypothesis 9 (H9).

Group decision making has a positive impact on small-scale farmers’ willingness to reinvest in bamboo forest management.






2.6. Perceived Value (PV)


The theory of perceived value was originally developed to study consumers’ attitudes and behaviors. According to this theory, consumers’ attitudes and behaviors are led by their perceptions of the value of consumption activities [22]. In this study, perceived value refers to the subjective evaluation of the benefits that small-scale farmers perceive they might obtain from bamboo plantation management. The core dependent variable of this study is the small-scale farmers’ willingness to reinvest in bamboo forest management, which differs from their initial participation willingness in that the former is built upon a certain level of familiarity with bamboo forest management. Therefore, in the model that examines the factors influencing small-scale farmers’ willingness to continue investing in bamboo forest management, it is important to include their perceived value of bamboo forest management. This value is based on the experience gained from their previous investment in bamboo forest management, and can help small-scale farmers form positive or negative evaluations of the management practices. Based on these evaluations, they can decide whether to increase or decrease their reinvestment in bamboo forest management. Thus, the higher the perceived value small-scale farmers attribute to bamboo forest management, the more willing they are to engage in bamboo forest regeneration, indicating a direct causal relationship between the two factors. Based on this, the following research hypothesis is proposed:



Hypothesis 10 (H10).

Perceived value has a positive impact on small-scale farmers’ willingness to reinvest in bamboo forest management.






2.7. Geographic Conditions (GC) and Resource Endowment (RE)


The perceived behavioral control variable in the theory of planned behavior and the perceived ease of use variable in the technology acceptance model have similar meanings, both referring to the subjective judgment of the behavioral subject on the difficulty or ease of performing the behavior. In this study, the variable is disaggregated into two more refined and objective variables. Geographic conditions are used to reflect the influence of external environmental factors on the willingness of bamboo forest management reinvestment, such as local environmental conditions including roads, climate, topography, and precipitation. Resource endowment is used to reflect the impact of small-scale farmers’ own conditions on their willingness to reinvest in bamboo forest management, including personal characteristics such as their own forestland resources, labor resources, and operating capital. These two variables are objective factors that small-scale farmers take into consideration when making production decisions. Based on this, the following research hypotheses are proposed:



Hypothesis 11 (H11).

Resource endowment has a positive effect on small-scale farmers’ willingness to reinvest in bamboo forest management.





Hypothesis 12 (H12).

Geographic conditions have a positive effect on small-scale farmers’ willingness to reinvest in bamboo forest management.







3. Methods


3.1. Questionnaire Design


The questionnaire consists of three parts. The first part involves the introduction of the questionnaire where, in the actual research process, we would provide an explanation of the purpose of the questionnaire to the respondents and obtain their consent. The second part encompasses the demographic information of the respondents, such as gender, age, educational level, and occupation. The final part constitutes the core of the questionnaire, which is designed for the empirical testing of the theoretical model. In this section, a set of questions was designed based on the needs, covering nine themes including perceived property rights security, perceived bamboo forest certification, government support, group decision making, risk perception, perceived value, geographic conditions, resource endowment, and willingness for reinvestment in bamboo forest management. Responses were provided on a five-point Likert scale (1 = strongly disagree; 5 = strongly agree). During the preliminary survey, a total of 50 relevant items were designed for this study. Exploratory factor analysis was conducted on the initial scale to test its reliability and validity. After removing unsuitable items, the observed variables in the formal survey’s scale were ensured to have factor loadings greater than 0.5 on their corresponding latent variable’s principal components [37], ensuring the reliability and validity of the questionnaire. The specific scale used in the final survey can be found in Table 1.




3.2. Data Source


We conducted a field questionnaire survey in Sanming City, Fujian Province (the province with the largest bamboo forest area in China), from June to July 2021 (Figure 2). A total of 1200 questionnaires were distributed to small-scale farmers engaged in bamboo forest management using a combination of stratified sampling and convenience sampling methods. In terms of spatial distribution, the number of small-scale farmers to be sampled in each county was determined based on the proportion of the bamboo forest management population in that county. Similarly, the number of samples to be taken from each village was determined following the same criteria. All members of the research team received appropriate training to effectively respond to inquiries raised by respondents, ensuring the quality of data. After excluding incomplete responses and invalid questionnaires with consistent ratings across all options, we retained a total of 1090 questionnaires, resulting in an effective response rate of 90.83%. Following the recommendation by Kline [38], we adhered to the guideline of having a sample size of at least 10 times the number of observed variables. Considering that our study involves 30 observed variables, a minimum of 300 samples were required. Therefore, sample size of 1090 is more than sufficient for conducting this research.




3.3. Research Method


Structural equation modeling (SEM) is a method used to establish, estimate, and examine causal relationships between variables. It overcomes the limitations of traditional statistical methods in handling unmeasured independent variables. The purpose of SEM is to measure the relationships and their strengths between multiple measured variables and latent variables. It is commonly used in academia to test theoretical models related to mechanisms [38]. The structural equation modeling comprises two components: the structural model, which is used to describe the causal relationships between latent independent variables and latent dependent variables, and the measurement model, which is used to describe the linear relationships between latent variables and observed variables.



The measurement equation can be represented as follows:


   x =   Λ   x     ξ + δ   



(1)






  y =   Λ   y   η + ε  



(2)




where x are the column vectors of the exogenous variables;     Λ   x     are the factor loading matrices that associate the latent exogenous variables and observed variables; y are the column vectors of the endogenous variables; and     Λ   y     are the factor-loading matrices that correlate the latent endogenous variables and observed variables. ξ and   η   represent the latent exogenous and latent endogenous variables, respectively.   δ   and   ε   are error terms.



The structural equation can be represented as follows:


      η   1   = B   η   2   + Γ ξ + ζ  



(3)




where B represents the relationship between endogenous latent variables η1 and η2.   Γ   denotes the influence of exogenous latent variables on endogenous latent variable       η   1    .   ζ   is the error term, which reflects the unexplained portion of endogenous latent variable       η   1     in the equation. This could be due to measurement errors or other unknown factors.



SPSS 26.0 (IBM Corp., Armonk, NY, USA) and AMOS 24.0 software (IBM Corp., Armonk, NY, USA) were used to analyze the questionnaire data for reliability and validity. More details are given in Section 4. The normality test of the sample indicates that the skewness and kurtosis coefficients of each variable are close to 0 (p < 0.05), suggesting that the multivariate data of the sample conform to a normal distribution. Therefore, it is feasible to use maximum likelihood estimation in the model estimation.





4. Results


4.1. Demographic Characteristics


The demographic characteristics of the data collected this study are presented in Table 2. They mainly have the following characteristics: (1) Small-scale farmers are predominantly male. (2) The majority of small-scale farmers are aged 50 and above. (3) Over half of small-scale farmers have an educational background below primary school level. (4) The number of married individuals is relatively high among small-scale farmers. (5) Over half of small-scale farmers primarily engage in farming activities. (6) The majority of small-scale farmers have a family labor force ranging from 3 to 5 individuals. (7) Most small-scale farmers consider themselves in good physical health. Overall, the respondents in this survey align with the general characteristics of rural China, indicating a strong representativeness of the sample and its usability for future research.




4.2. Reliability and Validity Testing


A confirmatory factor analysis (CFA) was conducted to assess the reliability and validity of the scale. Composite reliability (CR) and Cronbach’s α were used as indicators of reliability [39]. Table 3 shows that the Cronbach’s α for all latent variables ranged from 0.840 to 0.973, exceeding the standard of 0.70 [40]. Moreover, removing any item from the scale did not significantly increase the overall Cronbach’s α, indicating internal consistency and reliability among all latent variables in the questionnaire. Complementing the reliability test, the construct reliability (CR) values for all latent variables ranged from 0.857 to 0.983, surpassing the standard of 0.70 [41], indicating a high level of internal consistency among the latent variables and overall good scale reliability.



Convergent and discriminant validity were assessed for each latent variable in the scale. Convergent validity was evaluated using factor loadings and average variance extraction (AVE). As shown in Table 3, the standardized factor loadings of all items exceeded the recommended threshold of 0.50 [37] and are statistically significant (p < 0.001). The AVE values ranged from 0.606 to 0.949, which were higher than the suggested threshold of 0.50 [41], indicating good convergent validity of the scale, with each observed variable having a high explanatory power for its corresponding latent variable. Regarding discriminant validity, the square root of AVE exceeded the correlations between latent variables (Table 4), while the low correlations between latent variables (r < 0.85) [42] are indicative of great discriminant validity between different latent variables. In conclusion, these values indicate that the final scale used in this study has high validity and reliability.




4.3. Common Method Bias Testing


Common method bias (CMB) is commonly used in psychology, and refers to the artificial covariation between independent and dependent variables caused by the same data source, respondents, measurement environment, the contextual setting of items, and the characteristics of the items themselves [43]. CMB is considered a systematic error that can lead to significant biases in research results. If CMB exists in the research data, spurious relationships between latent variables may be observed. The Harman’s single-factor test was conducted on the model using SPSS 26.0. The variance contribution of the first common factor extracted without rotation was found to be 24.76%, which is below the recommended threshold of 50% [44]. This suggests that the level is within an acceptable range.




4.4. Hypothesis Testing and Fitting RESULTS


Indices such as χ2/df, RMSEA, SRMR, PGFI, PGFI, TLI, CFI, and IFI were selected to test the goodness of fit. The results are as follows: 1 < χ2/df = 2.733 < 3 (suggested threshold), RMSEA = 0.065 < 0.08, SRMR = 0.025 <0.08, PGFI = 0.679 > 0.5, PGFI = 0.679 > 0.5, TLI = 0.96 > 0.9, CFI = 0.968 > 0.9, and IFI = 0.967 > 0.9 [45]. These indices are all within the recommended values, indicating that the model fits the data well.



The results of the path coefficient test for the structural model of this study are presented in Table 5 and Figure 3. In the model of this study, all hypotheses have been validated. Specifically, when considering only direct effects, government support has the highest positive promoting effect on increasing small-scale farmers’ willingness to reinvest in bamboo forest management (β = 0.202, t = 4.124; p < 0.001). Following that, resource endowment has a positive promoting effect on small-scale farmers’ willingness to reinvest in bamboo forest management (β = 0.178, t = 3.221; p < 0.001). Perceived value, the perception of bamboo forest certification, and geographical conditions have similar positive promoting effects on small-scale farmers’ willingness to reinvest, with standardized coefficients around 0.120. The impact of perceived property rights security and group decision making on small-scale farmers’ willingness to reinvest in bamboo forest management is relatively small.



Among the four independent variables that potentially have mediating effects, government support has the greatest weakening effect on risk perception (β = −0.475, t = −7.522; p < 0.001), followed by perceived property rights security, perceived bamboo forest certification, and group decision making. In general, government support has the greatest impact in this model, with a strong positive direct effect on small-scale farmers’ willingness to reinvest in bamboo forest management. Moreover, it effectively reduces small-scale farmers’ risk perception to a significant extent, thereby weakening the negative impact on their reinvestment intentions. Therefore, enhancing government support can be an effective strategy to promote small-scale farmers’ willingness to reinvest in bamboo forest management.




4.5. Mediation Effects Testing


Bootstrap was used to test the mediation effect of the theoretical model; the confidence interval was set to 95%, and the sample size was 5000. The experimental results indicate that, in the mediation model, perceived property rights security has a significant indirect impact on small-scale farmers’ willingness to reinvest in bamboo forest management. The 95% confidence interval of the indirect effect of standardization is (0.011, 0.098), and the 95% confidence interval of the direct effect of standardization is (0.035, 0.215). These findings suggest the presence of partial mediating effects in the “perceived property rights security—risk perception—reinvestment willingness” pathway. Perceived bamboo forest certification has a significant indirect impact on reinvestment willingness. The 95% confidence interval for the standardized indirect effect is (0.003, 0.073), and the 95% confidence interval for the standardized direct effect is (0.143, 0.316). This indicates that the “perceived bamboo forest certification—risk perception—reinvestment willingness” pathway has partial mediating effects in the model. Group decision making has an indirect impact on small-scale farmers’ willingness to reinvest in bamboo forest management. The 95% confidence interval for the standardized indirect effect is (0.005, 0.059), and the 95% confidence interval for the standardized direct effect is (0.117, 0.254). This indicates that the “group decision-making—risk perception— reinvestment willingness “pathway has partial mediating effects in the model.





5. Discussion


This study developed a theoretical model for small-scale farmers’ reinvestment in bamboo forest management. All hypotheses were empirically validated. Despite the considerable differences in conditions (e.g., Vietnam, Africa, Ireland), other researchers have found similar results. Perceived property rights security [46], group decision making [47], and government support [48] showed significant positive relationships with reinvestment willingness. Conversely, risk perception exhibited a significant negative relationship with reinvestment willingness [49]. Perceived property rights security, group decision making, and government support effectively mitigate small-scale farmers’ risk perception in bamboo forest management and directly stimulate their reinvestment willingness. Perceived bamboo forest certification reflects small-scale farmers’ perception of the current and potential benefits that certification can bring to bamboo forest management, including a comprehensive subjective evaluation of both psychological and actual outcomes. This study found that perceived bamboo forest certification also diminishes small-scale farmers’ risk perception in bamboo forest management and directly motivates their reinvestment willingness.



5.1. Main Findings of Government Support


In the model of this study, the variable with the highest direct effect coefficient on small-scale farmers’ reinvestment willingness is government support (β = 0.202, t = 4.124; p < 0.001). Furthermore, government support has the most pronounced effect in reducing small-scale farmers’ risk perception in bamboo forest management (β = −0.475, t = −7.522; p < 0.001). This highlights the crucial role of government support in enhancing small-scale farmers’ reinvestment willingness. However, based on the data from this survey, the mean values for the four items related to government subsidies, technical training, loans, and access to the latest market information are all below 3. This indicates that the current level of support provided by the government in these four aspects is insufficient. Providing support to small-scale farmers in these areas could greatly assist them in maintaining and increasing their investment in bamboo forest management.




5.2. Main Findings of Perceived Property Rights Security


Several studies conducted by scholars have indicated that property rights security needs to influence the perceived land tenure security of small-scale farmers in order to ultimately affect their land use behavior [29,50]. According to the model fit results, the ratio of the indirect effect to the total effect of perceived property rights security on small-scale farmers’ reinvestment willingness is 0.257. Among the variables exhibiting mediation effects in the model, perceived property rights security has the highest proportion of indirect effects, indicating that it relies more on the indirect impact of risk perception on small-scale farmers’ reinvestment willingness compared to the other three core variables. Based on the data from this survey, the average value of perceived property rights security among small-scale farmers ranges from 3.71 to 3.74, suggesting that the majority of small-scale farmers perceive property rights security above an average level. Since the distribution of forest land rights to small-scale farmers through collective forest tenure reform, there have been no significant adjustments to land tenure for a considerable period. Therefore, small-scale farmers hold a positive and optimistic attitude towards the future ownership of their forest land, believing that there will be no major adjustments in land rights. It can be anticipated that, if the government makes future adjustments to land tenure, it is likely to increase small-scale farmers’ perception of risks in land management, thus weakening their willingness to engage in land-based activities.




5.3. Main Findings of Perceived Bamboo Forest Certification


Among the four variables exhibiting mediation effects, perceived bamboo forest certification has the lowest proportion of indirect effects. By comparing the total effects, it is found that government support has the highest total effect on small-scale farmers’ willingness to invest (0.417), followed by perceived bamboo forest certification (0.258). This suggests that, despite the current limited extent of bamboo forest certification promotion and awareness, the majority of small-scale farmers still have a positive outlook on the future prospects of bamboo forest certification. Based on the data from this survey, the average value of perceived bamboo forest certification among bamboo forest management households ranges from 4.02 to 4.05, indicating that most small-scale farmers recognize the benefits that bamboo forest certification can bring to their management practices. It can be inferred that, as the promotion and dissemination of bamboo forest certification intensify and deepen, the impact of perceived bamboo forest certification on small-scale farmers’ reinvestment willingness will likely increase to some extent.




5.4. Main Findings of Group Decision Making


The total effect of group decision making on small-scale farmers’ reinvestment willingness in bamboo forest management is 0.209, and the ratio of indirect effect to direct effect is 0.124. This indicates that group decision making is more inclined to directly influence small-scale farmers’ reinvestment willingness in bamboo forest management. Based on the data from this survey, the average value of group decision making among bamboo forest management households ranges from 3.69 to 3.74. This suggests that the majority of small-scale farmers have fellow villagers or acquaintances involved in bamboo forest management. However, since small-scale farmers are making decisions regarding the reproduction of bamboo forest management, they can rely on the accumulated experience from the previous production cycle to make judgments. Therefore, the degree of influence from others may be diminished to some extent.




5.5. Main Findings of Risk Perception


Risk perception is a crucial mediating variable in the model of this study. Based on the data from this survey, the average value of risk perception among bamboo forest management households ranges from 3.04 to 3.53. This indicates that small-scale farmers still perceive certain risks in bamboo forest management. Among them, the highest perceived risk is market price fluctuations, followed by unstable product demand and susceptibility to natural disasters. Due to the high perception of property rights security, small-scale farmers have relatively lower risk perception regarding current forestry policy changes. Overall, despite the risk perception associated with bamboo plantation management, the combined influence of government support, perceived property rights security, perceived bamboo forest certification, and group decision making helps to control the impact of operational risks on small-scale farmers’ willingness to reinvest in their management within a reasonable range. Therefore, enhancing small-scale farmers’ reinvestment willingness in bamboo forest management can be achieved through increased government support, maintaining stable land tenure policies, promoting and disseminating bamboo forest certification, and strengthening information exchange among small-scale farmers.




5.6. Reinvestment Willingness, Perceived Value, and Market Influence


In our research model, we employed the variable of perceived value to assess the influence of market prices on bamboo forest management. Through on-site investigations and conversations with small-scale farmers, we discovered that, in years with higher bamboo, farmers tend to exhibit a higher inclination towards harvesting; in years with lower bamboo prices, they often display a more negative attitude towards harvesting. In China, the typical harvest cycle for bamboo is 3–5 years, which is shorter than most tree species but longer than conventional agricultural crops.



During the third year of the bamboo plantation cycle, if the market price for that particular year fails to meet the satisfaction of small-scale farmers, they may choose to refrain from harvesting bamboo until the price becomes satisfactory. This implies that, although small-scale farmers’ perceived value of bamboo plantations may fluctuate frequently in response to market price changes, the short-term controllability of harvest years mitigates the impact of short-term market price fluctuations (1–2 years) on bamboo plantation management. However, longer-term market price volatility (3 years or more) is likely to prompt farmers to reconsider the necessity of participating in the next cycle of bamboo plantation management.




5.7. Limitations and Future Research


Although our study has made significant contributions, it is important to consider some limitations. Previous research has found that risk preferences may influence farmers’ willingness to engage in land management activities. However, this aspect was not included in our model. To maintain a more concise and policy-relevant model, we chose to focus on risk perception, which is more easily influenced at the policy level. Compared to farmers’ risk preference characteristics, risk perception can be more effectively regulated from a policy standpoint. Additionally, it is commonly understood that most small-scale farmers are risk-averse individuals. Therefore, their decisions are more likely to be influenced by risk perception. Considering these factors, we selected risk perception as a representative variable for the risk factors in our study.



Furthermore, a limitation of this study is that it did not fully capture the impact of bamboo shoots on small-scale farmers’ reinvestment willingness. Due to the different production cycles of bamboo shoots and bamboo timber, bamboo shoots can be harvested twice a year. As a result, the variable of perceived property rights security in the model has a smaller impact on bamboo shoot production. Additionally, the current scope of bamboo forest certification only encompasses bamboo timber, excluding bamboo shoots. These factors may lead to insufficient explanatory power in the model for small-scale farmers primarily engaged in bamboo shoot production. In future research, it would be valuable to appropriately incorporate the dynamics of bamboo shoot production into the model to further enhance the theoretical framework of small-scale farmers’ reinvestment in bamboo forest management.





6. Conclusions


The aim of this study is to explore how to enhance small-scale farmers’ reinvestment willingness in bamboo forest management within the context of the current policy and market environment. It also aims to reveal the underlying mechanisms between subjective and objective influencing factors, which has not been systematically explored in the previous literature. This study employed structural equation modeling to test the proposed hypotheses in the theoretical model. The results demonstrate that, in the current policy and market environment, government support is found to be crucial in enhancing small-scale farmers’ reinvestment willingness in bamboo forest management. Additionally, perceived ecological certification has a positive effect on small-scale farmers’ reinvestment willingness, while risk perception played a significant mediating role. The findings of this study contribute to the improvement of the theoretical framework related to reinvestment in bamboo forest management and provide scientific insights for the government to develop effective and actionable policies.
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Figure 1. Theoretical model of reinvestment in bamboo forest management by small-scale farmers. 
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Figure 2. Study area. 
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Figure 3. Fitting results of structural equation model (significance level *** p ≤ 0.001). 
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Table 1. Questionnaire items.
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Variables and Measurement Items






	
Perceived Bamboo Forest Certification

	
Resource Endowment




	
Enhancing the sale price of bamboo (PBFC1)

	
I believe that my household possesses sufficient labor capacity to maintain bamboo forest management (RE1)




	
Ensuring a stable market demand for bamboo (PBFC12)

	
I believe that my household possesses sufficient money to maintain bamboo forest management (RE2)




	
Increasing the overall revenue generated from bamboo forest management (PBFC13)

	
I believe that my own forest land is sufficient to maintain bamboo forest management (RE3)




	
Group Decision Making

	
I believe that I have sufficient technical expertise to maintain bamboo forest management (RE4)




	
Many relatives and friends are engaged in bamboo forest management (GD1)

	
Government Support




	
Many neighbors are engaged in bamboo forest management (GD2)

	
The government provides relevant subsidies (GS1)




	
Most villagers in the village are engaged in bamboo forest management (GD3)

	
The government organizes relevant technical training programs (GS2)




	
Perceived Value

	
The government has provided relevant loans (GS3)




	
I believe that managing a bamboo forest can yield a substantial income (PV1)

	
The government has provided the latest market information (GS4)




	
I believe that managing a bamboo forest can yield a stable income (PV2)

	
Reinvestment Willingness




	
I believe that managing a bamboo forest can facilitate the establishment of new social connections (PV3)

	
I am willing to continue actively participating in bamboo forest management (RW1)




	
Perceived Property Rights Security

	
I am willing to continue investing in land for bamboo forest management (RW2)




	
I believe that there will be no further adjustments to the forest land in our village in the future (PPRS1)

	
I am willing to continue investing money in bamboo forest management (RW3)




	
Ten years later, my own forest land still belongs to me (PPRS2)

	
Risk Perception




	
I believed that forest land will not be reclaimed by the government in the future (PPRS3)

	
Market prices fluctuate frequently, leading to high risks for bamboo forest management (RP1)




	
Geographical Conditions

	
Bamboo product sales performance is unstable, resulting in high risks for bamboo forest management (RP2)




	
The local road conditions are capable of supporting my bamboo forest management (GC1)

	
The susceptibility to natural disasters poses high risks for bamboo forest management (RP3)




	
The local climatic conditions are capable of supporting my bamboo forest management (GC2)

	
Frequent policy changes entail high risks for bamboo forest management (RP4)




	
The local soil and topographical conditions are capable of supporting my bamboo forest management (GC3)

	











 





Table 2. Demographic characteristics of the respondents.
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Variable

	
Description

	
Percentage (%)

	
Variable

	
Description

	
Percentage (%)






	
Gender

	
Male

	
93.35

	
Education

	
Primary school or below

	
59.41




	

	
Female

	
6.65

	

	
Junior high school

	
27.30




	
Age

	
30 or under

	
0.28

	

	
Senior high school

	
10.18




	
30–40

	
3.25

	

	
Undergraduate or above

	
3.11




	
41–50

	
14.29

	
Health status

	
Major illness

	
2.49




	

	
51–60

	
37.63

	
Mild illness

	
3.39




	

	
Over 60

	
44.55

	
Average

	
5.86




	
Occupation

	
Solely engaged in agricultural activities

	
53.75

	
Good

	
88.26




	

	
Primarily engaged in agricultural activities

	
23.46

	
Number of household labor force members

	
3 or under

	
40.65




	

	
Primarily engaged in non-agricultural activities

	
8.49

	
3–5

	
54.64




	

	
Completely engaged in non-agricultural activities

	
9.62

	
Over 5

	
4.71




	

	
Unemployed

	
4.68

	

	











 





Table 3. Reliability and validity test results.
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Latent Variable

	
Observed Variable

	
Mean

	
SD

	
Standardized Factor Loading

	
C.R.

	
AVE

	
Cronbach’s α






	
Risk Perception

(RP)

	
RP1

	
3.53

	
0.067

	
0.881

	
0.950

	
0.825

	
0.929




	
RP2

	
3.40

	
0.068

	
0.919




	
RP3

	
3.19

	
0.071

	
0.931




	
RP4

	
3.04

	
0.074

	
0.901

	

	

	




	
Group Decision Making

(GD)

	
GD1

	
3.69

	
0.063

	
0.962

	
0.983

	
0.949

	
0.973




	
GD2

	
3.73

	
0.066

	
0.984




	
GD3

	
3.74

	
0.062

	
0.977




	
Perceived Value

(PV)

	
PV1

	
2.70

	
0.067

	
0.862

	
0.907

	
0.764

	
0.846




	
PV2

	
2.85

	
0.067

	
0.871




	
PV3

	
2.87

	
0.061

	
0.889




	
Perceived Property Rights Security (PPRS)

	
PSP1

	
3.71

	
0.057

	
0.948

	
0.940

	
0.839

	
0.904




	
PSP2

	
3.72

	
0.054

	
0.936




	
PSP3

	
3.74

	
0.051

	
0.861




	
Resource Endowment (RE)

	
RE1

	
2.92

	
0.070

	
0.879

	
0.925

	
0.804

	
0.877




	
RE2

	
3.00

	
0.066

	
0.920




	
RE3

	
3.05

	
0.068

	
0.890




	
Government Support (GS)

	
GS1

	
2.32

	
0.076

	
0.907

	
0.954

	
0.838

	
0.935




	
GS2

	
2.24

	
0.074

	
0.931




	
GS3

	
2.62

	
0.075

	
0.902




	
GS4

	
2.57

	
0.071

	
0.921

	

	

	




	
Reinvestment Willingness (RW)

	
RI1

	
3.61

	
0.072

	
0.821

	
0.904

	
0.759

	
0.840




	
RI2

	
3.65

	
0.069

	
0.899




	
RI3

	
3.46

	
0.069

	
0.891




	
Geographic Conditions (GC)

	
GC1

	
3.98

	
0.052

	
0.908

	
0.958

	
0.884

	
0.934




	
GC2

	
4.04

	
0.052

	
0.949




	
GC3

	
4.03

	
0.052

	
0.963




	
Perceived Bamboo Forest Certification (PBFC)

	
BCP1

	
4.05

	
0.052

	
0.957

	
0.857

	
0.606

	
0.960




	
BCP2

	
4.02

	
0.051

	
0.976




	
BCP3

	
4.03

	
0.055

	
0.953











 





Table 4. Correlations between the latent variables.
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	Latent Variable
	RP
	GD
	PV
	PPRS
	RE
	GS
	RW
	GC
	PBFC





	RP
	0.908
	
	
	
	
	
	
	
	



	GD
	0.132 *
	0.974
	
	
	
	
	
	
	



	PV
	0.124 *
	0.313 **
	0.874
	
	
	
	
	
	



	PPRS
	0.355 **
	0.159 **
	0.245 **
	0.916
	
	
	
	
	



	RE
	0.144 **
	0.210 **
	0.620 **
	0.238 **
	0.897
	
	
	
	



	GS
	0.138 **
	−0.109 *
	0.213 **
	0.198 **
	0.248 **
	0.915
	
	
	



	RW
	0.145 **
	0.329 **
	0.316 **
	0.043
	0.362 **
	0.066
	0.871
	
	



	GC
	0.142 **
	0.394 **
	0.239 **
	0.063 **
	0.265 **
	−0.016
	0.444 **
	0.940
	



	PBFC
	0.197 **
	0.421 **
	0.093
	0.189 **
	−0.010
	−0.104 *
	0.166 **
	0.243 **
	0.778







Note: The diagonal (in bold) shows the square root of the AVE. Significance level * p ≤ 0.05; ** p ≤ 0.01.













 





Table 5. Hypotheses test results.
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Hypothesis

	
Standardized Path Coefficient (β)

	
t-Value

	
Result

	
Direct Effect

	
Indirect Effect

	
Total Effect






	
RP

	
←(−)

	
PPRS

	
−0.221

	
−3.436 ***

	
Supported

	
−0.223

	
-

	
−0.223




	
RW

	
←(+)

	
PPRS

	
0.091

	
2.586 *

	
Supported

	
0.127

	
0.044

	
0.171




	
RP

	
←(−)

	
GS

	
−0.475

	
−7.522 ***

	
Supported

	
−0.466

	
-

	
−0.466




	
RW

	
←(+)

	
GS

	
0.202

	
4.124 ***

	
Supported

	
0.326

	
0.091

	
0.417




	
RP

	
←(−)

	
GD

	
−0.131

	
−2.745 **

	
Supported

	
−0.131

	
-

	
−0.131




	
RW

	
←(+)

	
GD

	
0.112

	
4.198 ***

	
Supported

	
0.183

	
0.026

	
0.209




	
RP

	
←(−)

	
PBFC

	
−0.145

	
−2.554 *

	
Supported

	
−0.150

	
-

	
−0.150




	
RW

	
←(+)

	
PBFC

	
0.120

	
3.660 ***

	
Supported

	
0.229

	
0.029

	
0.258




	
RW

	
←(−)

	
RP

	
−0.146

	
−4.054 ***

	
Supported

	
−0.196

	
-

	
−0.196




	
RW

	
←(+)

	
PV

	
0.124

	
4.618 ***

	
Supported

	
0.124

	
-

	
0.124




	
RW

	
←(+)

	
GC

	
0.119

	
4.859 ***

	
Supported

	
0.119

	
-

	
0.119




	
RW

	
←(+)

	
RE

	
0.178

	
3.221 **

	
Supported

	
0.178

	
-

	
0.178








Note: significance level * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001.
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