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Abstract

:

The green transformation of production modes plays an essential role in the sustainable development of China’s agriculture and the modernization process, but there is often a deviation between farmers’ behavior and their willingness regarding green production. This paper analyzed the factors influencing the deviation of farmers’ green production behaviors from their willingness, along with their hierarchical logic structure, using the ordered logit model and ISM model with field survey data of 436 households in Hainan Province. The results show that: (1) there are deviations between farmers’ green production behavior and willingness; (2) age, number of dependents, peer influence, and social networks aggravate farmers’ green production behavior–willingness deviation, while ethnicity, education, land fragmentation, agricultural expenditure, land transfer, neighborhood learning, and green production cognition mitigate the deviation; (3) among the significant influencing factors, farmers’ perceptions of green production, peer influence, land transfer, and agricultural expenditure are the direct surface factors, while neighborhood learning, land fragmentation, and number of dependents are the middle indirect factors, and farmers’ education, social networks, age, and ethnicity are the deep-rooted factors. This study sheds more light and detail on the understanding of the factors influencing farmers’ green production behavior–willingness deviation, and provides more practical and relevant guidance for the agricultural green development in tropical China.
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1. Introduction


The deterioration of the ecological environment has become a global crisis threatening the survival and development of human beings. Examples include the degradation of arable land, the pollution of air and water systems, the excessive use of chemical fertilizers, deforestation, and animals facing extinction, which directly or indirectly impact human wellbeing. China also faces these problems during rapid economic development and industrialization [1,2]. Since the reform and opening up, the rapid economic and social development has caused incompatibility between agricultural production and the rural environment, making the rural ecological environment increasingly severe [3,4]. Although agricultural production has been steadily increasing over the past few years, it has brought about problems such as excessive fertilizer inputs, nonpoint agricultural pollution, and hidden food safety problems, which have become a threat to human health and the living environment, and have seriously hindered the agricultural green development process [5,6,7]. Therefore, it is crucial for China to shift to the green development mode in order to protect and restore the cultivated land ecosystem, provide ecological agricultural products, and guarantee national food security at this stage.



In response to the existing environmental problems, the Chinese government has issued a series of policies to promote the wide application of green production techniques and realize the transformation of the agricultural mode. As farmers are the core of the agricultural production system, their behaviors affect green production’s effectiveness. Thus, it is necessary to shift farmers’ traditional ways to eco-friendly ones [8]. Under the government’s publicity and incentives, environmental protection and sustainable development are nothing new in China. Most Chinese farmers are willing to adopt green production techniques [9]. However, although most farmers have accepted and agreed to the value of ecological production, their traditional production behavior has not changed significantly. There is a certain degree of deviation between farmers’ green production willingness and their behavior, or there may be some obstacles to transforming farmers’ willingness into their behavior [10,11]. Hence, it is of great practical significance and theoretical value to study the mechanism underlying the deviation between farmers’ willingness to produce ecologically and their behavior.



Green production and pollution reduction in agriculture have been a global topic of broad and current interest [12,13]. Social behaviorists believe that individual will is the forerunner of behavior, and the two have a high degree of consistency [14,15,16]. In that case, why do farmers’ green production behaviors and willingness deviate from each other? So far, some achievements have been made in the analysis of farmers’ behavior from the perspective of disobedience between willingness and behavior, mainly focusing on food consumption, household waste disposal, environmental protection, and agricultural technology adoption [17]. Scholars have found that the factors affecting famers’ willingness and behavior are different, which can lead to deviations. Theoretically, the contradiction between farmer’s behavior and will is mainly the result of multiple factors, including individual characteristics and family endowment. For example, Li (2021) [18] analyzed the key factors that influence the willingness–behavior consistency of farmers to adopt photovoltaic agriculture, and Qiu (2022) [19] explored whether there is a deviation between farmers’ willingness and behavior to adopt electricity-saving tricycles, and they both concluded that gender, age, education, planting scale, and land transfer can significantly affect the deviation between farmers’ production behavior and willingness Guo (2021) [9] took rice farmers’ willingness and behaviors regarding the application of biopesticides as the research object, and argued that farmers’ green production cognition significantly negatively affects the deviation. Academics also found that the external environment—such as government support, regional differences, and proximity to cities—can affect farmers’ green production behavior–willingness deviation [20,21,22,23]. Moreover, the theory of planned behavior is often used to explain the factors that influence farmer’s behaviors and willingness [24].



The existing literature has provided a theoretical basis for this paper to study factors influencing the deviation between farmers’ green production willingness and behavior. However, there is still room for further exploration: first, relevant studies in agriculture are rare, with research topics being scattered widely. There are few empirical studies on farmers’ multiple green production behaviors and willingness. Most of the existing studies are based on a certain green production behavior, such as organic fertilizer application, pesticide reduction, or straw-returning technology adoption, etc. However, a single green production behavior cannot measure farmers’ overall green production application, and the research results may not be sufficient to guide farmers’ green production practices. Secondly, there are few studies on the degree of farmers’ green production behavior–willingness deviation. Previous studies have mainly focused on whether farmers’ behaviors and willingness deviate, but there is a lack of research on the degree of their deviation. Overall, there is still a gap in the research on the behavior–willingness deviation of green production, and influencing factors need to be analyzed.



Based on the survey data of 436 households in Hainan Province, this paper selects three green production behaviors—namely, organic fertilizer application, soil testing adoption, and straw-returning—to measure the degree of deviation between farmers’ green production behaviors and willingness. On this basis, an ordered logit model was used to investigate the factors influencing the degree of deviation, and the ISM was used further to investigate the logical relationship structure between the influencing factors, in order to provide a more relevant reference basis for the formulation of relevant policies in other developing countries. Compared with the existing studies, the main contributions of this paper are: first, the influencing factors of farmers’ green production behavior–willingness deviation are identified, and the hierarchical structure of each influencing factor is further revealed, which has received less attention in the existing related studies; secondly, the adoption behavior of farmers for several green production technologies is included in the empirical analysis, such that the degree of deviation can be used as the explanatory variable, which makes the results of our empirical analysis more precise compared to existing studies; thirdly, using farmers in Hainan Province as the research object, we focus on the green development of agriculture in tropical China, and expand the regional scope of related research.




2. Theoretical Framework


A combination of factors influences farmers’ willingness and behavior regarding green production, and this paper takes the rational smallholder theory as the primary theoretical basis, which believes that farmers are rational economic persons and their decision-making behavior is completely rational in a competitive market mechanism [25]. When there is a demand for green production, whether to take further action requires a comprehensive and rational consideration of various factors based on farmers’ willingness. In this paper, we focus on the main factors that influence the deviation of farmers’ green production behaviors and willingness, including individual characteristics, household characteristics, the external environment, and farmers’ green production cognition. The expected effects of each variable on farmers’ willingness–behavioral deviations are as follows.



2.1. Farmers’ Individual Characteristics


Individual characteristics mainly refer to the famer’s gender, age, ethnicity, education, health status, part-time employment, risk preference, information access, etc. In general, because men are more involved in agricultural practices as the main labor force, they have a better understanding of the actual situation of green production. They are more rational in making green production decisions, and tend to be more willing to try new production techniques, which motivates them to translate their willingness regarding green production into practical action [26,27]. Some scholars believe that older farmers have more experience and a higher knowledge of green production, and age significantly negatively affects farmers’ green production behavior–willingness deviation [28]. Meanwhile, some scholars argue that older farmers have certain deficiencies in cognitive ability and risk-taking ability, and as the application of green production technology has higher demands on labor, it is often difficult for older farmers to take practical actions [29,30]. It has also been proven that there are certain deviations in the implementation of green production between Han Chinese farmers and ethnic minority farmers, which may be due to the differences in topographical factors and traditional culture [31]. This is because ethnic minority farmers tend to live in areas closer to ecological reserves and have traditional notions of protecting the ecological environment, which will lead them to adopt more green production practices. Because education can reflect the cognitive ability of farmers, farmers with high education usually have higher cognitive ability and acceptance of green production; they have a deeper understanding of the economic and ecological benefits that green agricultural production can bring, so they are more likely to engage in green production [32,33]. The application of green production techniques requires a large amount of labor, and the health status of farmers is also a guarantee of labor input. Farmers with good health status are more likely to convert their willingness regarding green production into actual action, while farmers with poor health status may not be able to do so [34]. Farmers with part-time jobs will spend less time and labor on agricultural production, which may lead to a sloppy agricultural production pattern that is not conducive to green production [35]. Certain risks often accompany green production technologies, and those with a higher risk appetite are more willing to adopt green production technologies [36,37] actively; they may wish to reap the potential risk benefits of implementing green production practices. Farmers’ access to information can help them acquire knowledge and experience related to green production, and the more information famers obtain, the more they can deepen their knowledge of the benefits of green production, and the more they are likely to adopt green production [38,39]. In light of this, this research proposes Hypothesis 1: Farmers’ individual characteristics significantly affect their green production behavior–willingness deviation.




2.2. Farmers’ Household Characteristics


Household characteristics include the agricultural labor share, whether the family members are village cadres or civil servants, number of dependents, planting scale, land fragmentation, agricultural expenditure, and land transfer status. Scholars generally believe that households with a large proportion of agricultural labor are more likely to take agriculture as their primary source of income, thereby investing more time and energy in agricultural production, and paying more attention to the sustainability of agriculture [40]. Consequently, households with a larger share of agricultural labor are more likely to engage in green production [41]. Village cadres and civil servants can act as leaders, and are the driving force behind the popularization and diffusion of green production. Therefore, in order to play an exemplary role, they will be more active in adopting green production behaviors, which also reduces the degree of behavior–willingness deviation [42]. The number of dependents tends to influence farmers’ agricultural inputs [43]; farmers with more elderly dependents have less capital, human and material resources to invest in, which will prevent the farmers’ willingness regarding green production from being translated into actual behavior, such that it has a significant positive impact on farmers’ behavior–willingness deviation. Different scholars have reached inconsistent conclusions regarding the effects of planting scale and land fragmentation. It is usually believed that the larger the planting scale and the more fragmented the plots are, the higher the cost farmers have to spend and the lower the possibility of engaging in green production [44], while some scholars argue that the larger planting scale indicates that farmers rely mainly on agriculture as their source of income, and in order to ensure the quality of the land and the income sustainability, farmers tend to engage in green production [45,46]. Additionally, some studies have confirmed that although a higher number of plots may lead to more cost, farmers still tend to engage in green production when the benefits are more significant than the costs invested [47]. The increase in agricultural expenditure reflects the increased input and their dependence on agricultural production, such that farmers with high agricultural expenditure will pay more attention to the sustainable development of agriculture for higher returns in the long term, and their probability of green production will increase accordingly [48]. Farmers with land transfer tend to have larger land sizes, and are more likely to adopt green production to ensure land quality, such that land transfer has a significant negative effect on farmers’ green production behavior–willingness deviation [49]. In light of this, this research proposes Hypothesis 2: Farmers’ household characteristics significantly affect their green production behavior–willingness deviation.




2.3. External Environment


The external environment refers mainly to peer influence, social networks, neighborhood learning, and agricultural extension services. Due to the unknown nature of agricultural production, farmers are vulnerable to the behavior of surrounding farmers when making decisions [50]. Still, there is often a great deal of uncertainty in the behavior of surrounding farmers, which may promote farmers toward green production, or may make them maintain their original rough production patterns. Therefore, peer effect significantly impacts farmers’ green production behavior–willingness deviation, but the direction of the impact is uncertain. Generally, extensive social networks can help farmers to obtain more information and have a better understanding of the green production mode and green grains, thereby promoting their green production behavior [29,51], while sometimes, the bias and distortion of information obtained through a social network can also make farmers reluctant to engage in green production. Agricultural communication and learning among neighbors can help to improve farmers’ awareness of environmental protection and green production perceptions, which can facilitate the conversion of green production intentions to behaviors [52]. Agricultural extension services can increase the motivation of farmers to engage in green production and raise farmers’ green production awareness and technology level, which in turn promotes green production [53,54]. Given this, this research proposes Hypothesis 3: The external environment significantly affects farmers’ green production behavior–willingness deviation.




2.4. Green Production Cognition


Green production cognition mainly includes environmental pollution cognition, economic development cognition, government policy understanding, and ecological knowledge. Studies have shown that farmers’ behavior is often determined by their cognitive ability [55,56,57]. The stronger the farmers’ green production cognitions, the higher the probability of converting green production intentions into actual behaviors. Farmers’ environmental perception ability—their degree of understanding of reality, policies, and ecological knowledge—can facilitate the conversion of their green production intentions into behaviors. In light of this, this research proposes Hypothesis 4: Farmers’ green production cognition significantly affects their green production behavior–willingness deviation.



Figure 1 shows the conceptual framework of factors influencing farmers’ agricultural green production behavior-willingness deviation.





3. Data and Methods


3.1. Data Source


The study area of this paper is Hainan Province, the southernmost province in China. Against the strategic background of national ecological civilization construction, Hainan Province’s agriculture urgently needs to change from traditional operation patterns to environmentally friendly ones. We chose Hainan province as the study area mainly based on the following reasons: Hainan Island is separated from mainland China by the Qiongzhou Strait, the transportation cost of agricultural products is higher, and coupled with climate and environmental factors, Hainan farmers mostly grow high-value agricultural products such as mangoes, natural rubber, bananas, cocoa, and other tropical crops, which requires higher inputs of chemical fertilizers and pesticides. This feature of Hainan’s agricultural production makes it different from the production of field crops in mainland China, and it is also essential to promote the concept and technology of green agricultural production for Hainan farmers. However, there is a relative lack of research on the willingness or behavior of green agricultural production in tropical China.



Research data were obtained from a field survey conducted from July to August 2021. Multistage stratified sampling and random sampling methods were used to select the samples. Firstly, four cities, namely Haikou, Dongfang, Qiongzhong, and Lingshui, were purposively selected with a comprehensive consideration of representativeness, economic development, and geographical location. In the second stage, 2~4 towns were randomly selected from each county, and 4~5 villages were randomly selected in each town. Finally, 20~30 farmers were randomly selected from each village. The questionnaire mainly included the individual characteristics of the farmers, household characteristics, farmers’ green production behavior and willingness, information access, and ecological awareness, etc. In order to ensure the quality and validity of the survey data, our research team conducted very detailed training for all of the interviewers. Before filling out the questionnaire formally, the interviewer explained the purpose of the survey and the operation process in detail to the interviewees in order to ensure the authenticity and validity of their responses. All of the surveys were conducted through face-to-face interviews. Finally, 666 valid samples were obtained, with an effective rate of 97.94%. Because we aimed to analyze the main influencing factors for behavior–willingness deviation, after screening and excluding the farmers without green production intention, a total of 436 samples were used for analysis.



Table 1 shows the socio-demographic characteristics of the respondents. Male farmers account for 93.81% of the sample, as we selected household heads who are more aware of their household production for interviews. The sample farmers are mainly middle-aged and older, with the largest proportion being 41–50 years old, accounting for 30.50% of the total sample. Han Chinese and ethnic minorities account for 66.97% and 33.03% of the sample farmers, respectively. The sample farmers are generally low-educated, with 48.17% being junior high school graduates. The planting scale of the farmers interviewed is mainly less than ten mu, accounting for 65.83% of the total sample. 36.93% of the farmers’ agricultural expenditure is less than CNY5000, while farmers with more than CNY20,000 account for 20.18%. In total, 32.57% of the sample farmers’ households have village cadres or civil servants, and 41.97% of the farmers have part-time jobs.




3.2. Variable Settings


3.2.1. Explained Variable


According to the theoretical framework, this paper defines farmers’ green production behavior–willingness deviation as the explained variable. We measured the degree of inconsistency between farmer’s willingness and behavior in three aspects—namely the application of organic fertilizer, the adoption of soil testing and formula fertilization technology, and the application of straw-returning technology—to analyze farmers’ green production behavior–willingness deviation. According to the theory of planned behavior, willingness is a prerequisite for behavior, and willingness determines behavior generation. In this paper, we quantify and assign values to three types of behaviors and the degree of deviation from willingness. If all three behaviours and willingness of the farmers’ are consistent, i.e., there is no deviation between the behaviors and willingness, the value is 0. Suppose there is a green production technology that farmers are willing to adopt but not actually adopt, a low deviation is assigned, and there are two. In that case, it is assigned as medium deviation. If all three technology adoption behaviors of the farmers deviate from their willingness, a high deviation is assigned. The statistics of the farmers’ green production behavior–willingness deviation are shown in Table 2.




3.2.2. Explanatory Variable


This paper selected individual characteristics, household characteristics, the external environment, and green production cognition as explanatory variables based on existing studies. Individual characteristics include farmers’ gender, age, ethnicity, education, health status, part-time employment, and risk preference [58,59,60,61]. Household characteristics include the agricultural labor share, number of dependents, planting scale, land fragmentation, agricultural expenditure, and land transfer. The external environment refers to peer influence, village cadres or civil servants, information acquisition, social networks, neighborhood learning, and agricultural extension services. Green production cognition includes farmers’ environmental pollution cognition, economic development cognition, government policy understanding, and ecological knowledge. The definition of the variables and their descriptive statistics are shown in Table 3.





3.3. Model Selection


3.3.1. Ordered Logit Model


The degree of farmers’ green production behavior–willingness deviation is an ordered categorical variable, and this paper adopts a multiple-ordered regression equation for empirical analysis. The specific model expression is as follows:


  L n  (     p j    1 −  p j     )  =  α j  +   ∑   i = 1  n   β i   x i   



(1)




where    p j  = p ( y ≤ j | x )   denotes the cumulative probability of the dependent variable taking the first  j  values, and the cumulative probability function is expressed as


   P i  = p  (  y ≤ j | x  )  =   exp  (   α j  +   ∑   i = 1  n   β i   x i   )    1 + exp  (   α j  +   ∑   i = 1  n   β i   x i   )     



(2)




where    p j     denotes the probability that farmers’ behavior deviates from their willingness,    α j    denotes the intercept parameter,    β i    denotes the regression coefficients of different influencing factors, and    x i    denotes individual characteristics, household characteristics, external environment, and green production cognition.




3.3.2. ISM Model


The factors influencing the deviation between famers’ willingness to adopt green production and their behavior are independent and interrelated; it is crucial to distinguish the hierarchy of relationships among factors in order to identify the key reasons for behavior–willingness deviation. Therefore, this paper further analyzes the correlation and hierarchy between factors influencing the deviation using the ISM model. The steps of the ISM are shown in Figure 2.



It is assumed that there are k factors that influence farmers’ behavior–willingness deviation obtained using the multivariate ordered logit model; S0 denotes the behavior–willingness deviation, Si (i = 1, 2, 3…, k) denotes the influencing factors, and each constituent factor in the adjacency matrix R is determined according to Equation (3).


   R  i j   =  {      1 ,      S i    i s   r e l a t e d   t o    S j                    0 ,      S i    i s   n o t   r e l a t e d   t o    S j           }      i ,   j = 1 ,   2 ⋯ ,   k    



(3)







The reachable matrix of factors influencing farmers’ behavior–willingness deviation can be expressed as


              M =    (  R + I  )    λ + 1   =    (  R + I  )   λ  ≠    (  R + I  )    λ − 1   ≠    (  R + I  )    λ − 2   ⋯ ≠    (  R + I  )   2  ≠  (  R + I  )   



(4)




where: 2 ≤  λ  ≤ k, I represent the unit matrix of the factors influencing farmers’ behavior–willingness deviation, and the power operation is applied to the unit matrix using the Boolean operator.



The hierarchical structure between the influencing factors can be determined according to Equation (5):


     L =  {   S i  | P  (   S i   )   ∩  Q  (   S i   )  = P  (   S i   )   }      ( i ,     j = 1 ,   2 ⋯ ,   k )   



(5)




where   P  (   S i   )    is the reachable set of influencing factors of farmers’ behavior–willingness deviation, which indicates the set of all factors that can be reached from the influencing factor Si. First, the influence factors contained in the highest level Li can be measured using Equation (5). The other levels and the influence factors contained in the levels are determined sequentially according to the same method. Secondly, each level is reordered to obtain a new reachable matrix T. Finally, each level of factors influencing farmers’ behavior–willingness deviation is connected using directed edges to obtain a hierarchy diagram.






4. Results


4.1. Analysis of Factors Influencing Farmers’ Behavior–Willingness Deviation


Stata15.1 (Version 15.1, created by StataCorp LLC., College Station, TX, USA) software was used for the model estimation. The variables were tested for multicollinearity before the regression analysis in order to circumvent multicollinearity. The results showed that the variance inflation factors (VIF) were all less than 5, indicating that there was no problem with multicollinearity. Table 4 shows the estimated results.



4.1.1. Effect of Individuals’ Characteristics


As seen from the regression results in Table 4, age has a significant positive effect on farmers’ green production behavior–willingness deviation, which is significant at the 10% level, indicating that older farmers’ green production behavior is more likely to deviate from their willingness, which is consistent with the study of Xu (2021) et al. [60]. The possible reason for this is that the implementation of green production and the adoption of green production technologies both place higher requirements on farmers’ cognitive abilities and labor inputs, such that even if older farmers can recognize the benefits of green production, it is difficult for them to put them into action, resulting in a deviation between their behavior and willingness. The estimated coefficient of ethnicity is negative and significant at the 10% level, indicating that the probability of behavior–willingness deviation is lower for Han Chinese farmers than ethnic minorities. This may be because ethnic areas are mostly mountainous and geographically influenced, which makes applying green production difficult and thus leads to deviation. The education level is significant at the 10% level with a negative sign, indicating that higher education-level farmers are more likely to convert their green production intentions to behavior. Education level can reflect the cognitive level and acceptability of farmers, and the more educated farmers are, the stronger their awareness of green production and the more willing they are to convert their willingness into behavior. The estimated coefficients of gender, health status, part-time employment, risk preference, and information acquisition are insignificant, indicating that the above variables have no significant effect on farmers’ behavior–willingness deviation.




4.1.2. Effect of Household Characteristics


The number of dependents is significant at the 10% level. The estimated coefficient is positive, indicating that the family with more dependents is more likely to deviate the green production behavior from willingness, mainly because adopting green production technology requires a large capital investment. When the household has more older people to support in their daily consumption and care, the family is less likely to have extra funds for green production, reducing the conversion of green production intentions to behaviors. Land fragmentation is significant at the 10% level with a negative sign, indicating that the higher the degree of land fragmentation, the more farmers’ green production behavior and willingness tend to be consistent. This is inconsistent with most of the previous studies. The possible reason is that although the farmers have more plots, they will still adopt green production technologies when the benefits are higher than the extra costs due having to more plots. Agricultural expenditure is negatively significant at the 5% level, indicating that the more agricultural expenditure there is, the less likely farmers’ behavior and willingness regarding green production are to deviate. The reason may be that the increase in agricultural expenditure indicates that farmers have more inputs in agricultural production, and the demand for sustainable agricultural development is increasing, such that the probability of farmers engaging in green production increases accordingly. Land transfer has a significant negative effect on the deviation at the 10% level, indicating that farmers who have transferred land are less likely to deviate in their green production behavior from their willingness, probably because land transfer promotes large-scale operation and reduces the cost of adopting green production technologies, which in turn promotes the adoption of green production technologies. The estimated coefficients of the agricultural labor share, village cadres or civil servants and farming scale are insignificant, indicating that they have no significant effect on farmers’ deviation of green production behavior and willingness.




4.1.3. Effect of the External Environment


Regarding the external environment, peer influence is significant at the 5% level with a positive sign, indicating that farmers with stronger peer influence have a higher probability of deviating their green production behavior from intentions. This may be due to the nature of farmers’ limited cognition, which tends to follow the behavior of surrounding farmers when making decisions, and when most farmers’ neighbors or relatives are not practicing green production, they will follow other farmers, thereby leading to behavior–willingness deviation. Social networks are positively significant at the 10% level, indicating that the more extensive the social network is, the more likely the farmers’ green production behavior and willingness to deviate from each other, which is probably because information obtained from social networks block their progress towards greener production. Neighborhood learning is significant at the 1% level and the estimated coefficient is negative, indicating that mutual learning among neighbors significantly affects the deviation. The possible reason is that farmers’ frequent agricultural production communication with surrounding farmers may increase the level of knowledge and awareness about green production, which in turn promotes farmers’ willingness to transform into practical actions. The effect of agricultural extension services were not significant.




4.1.4. Effect of Green Production Cognition


As for farmers’ green production cognition, both environmental pollution cognition and ecological knowledge significantly affect the deviation. The negative effect of environmental pollution cognition at the 10% level indicates that the stronger farmers’ knowledge of environmental pollution, the less likely their green production behavior and willingness are to deviate from each other, and the negative estimated coefficient of ecological knowledge at the 1% level indicates that the more farmers know about ecological knowledge, the more they can inhibit the green production behavior–willingness deviation. This may be because farmers’ knowledge of ecology can help them understand the economic and ecological benefits that green production can bring, and can convert their willingness into practical actions. The estimated coefficients of economic development cognition and government policy understanding did not pass the significance test.




4.1.5. Marginal Effect Analysis


Because the economic meaning of the coefficient terms estimated is not intuitive, it only contains information on the statistical significance and influence direction of the explanatory variables. In order to further obtain the degree of influence of each explanatory variable, we calculated the marginal effects of the explanatory variables. To save space, we report only the marginal effects of the significant variables (according to Table 4), as shown in Table 5.



From the analysis of the marginal effects, the meaning of the estimated coefficient is the probability that for each unit change in the explanatory variable, the probability that the farmer’s behavior deviates from their intentions increases (if the estimated coefficient is positive) or decreases (if the estimated coefficient is negative). For example, when farmers’ age increases by one unit, the probability of green production behavior deviating from their willingness decreases by 0.003 for “slight deviation”, increases by 0.002 for “medium deviation”, and increases by 0.002 for “high deviation”. Among the significant variables, we find that farmers’ ecological knowledge has the largest effect on farmers’ behavior–willingness deviation, followed by ethnicity and land transfer, which provides interesting inspirations for us when designing promotion measures.





4.2. ISM Analysis Results


From the previous regression results, it can be seen that the factors influencing farmers’ green production behavior–willingnes deviation are age, ethnicity, education, neighborhood learning, number of dependents, land fragmentation, social network, agricultural expenditure, land transfer, peer influence, and green production cognition. Therefore, this paper characterizes them by Si (i = 1, 2, 3…, 11), respectively, and S0 denotes the green production behavior and willingness to deviate. Based on theoretical analysis and expert consultation, the logical relationships between the factors were determined as shown in Figure 3, where V indicates that the row factor has a direct or indirect influence on the column factor, A indicates that the column factor has a direct or indirect influence on the row factor, and O indicates that there is no mutual influence between the row and column factors.



According to the logical relationship between the influencing factors in Figure 3 and Equation (3), we can obtain the adjacency matrix R between each influence factor:


  R =                          S 0         S 1             S 2             S 3             S 4             S 5         S 6             S 7         S 8           S 9       S 10       S  11          [    0   0   0   0   0   0   0   0   0   0   0   0     1   0   0   0   0   1   0   0   1   1   0   0       1   0   0   0   0   0   1   0   1   1   0   0     1   0   0   0   1   0   0   0   0   0   1   1     1   0   0   0   0   0   0   0   0   0   1   1     1   0   0   0   0   0   0   0   1   1   0   0     1   0   0   0   0   0   0   0   1   1   0   0     1   0   0   0   1   0   0   0   0   0   1   1       1   0   0   0   0   0   0   0   0   0   0   0     1   0   0   0   0   0   0   0   0   0   0   0     1   0   0   0   0   0   0   0   0   0   0   0     1   0   0   0   0   0   0   0   0   0   0   0    ]   











Using Matlab (Version R2021b, created by The MathWorks in Natick, MA, USA) software and Equation (4), the reachable matrix M is further calculated from the adjacency matrix R, as follows:


  M =                          S 0         S 1             S 2             S 3             S 4             S 5         S 6             S 7         S 8           S 9       S 10       S  11          [    1   0   0   0   0   0   0   0   0   0   0   0     1   1   0   0   0   1   0   0   1   1   0   0     1   0   1   0   0   0   1   0   1   1   0   0     1   0   0   1   1   0   0   0   0   0   1   1     1   0   0   0   1   0   0   0   0   0   1   1     1   0   0   0   0   1   0   0   1   1   0   0     1   0   0   0   0   0   1   0   1   1   0   0     1   0   0   0   1   0   0   1   0   0   1   1       1   0   0   0   0   0   0   0   1   0   0   0     1   0   0   0   0   0   0   0   0   1   0   0       1   0   0   0   0   0   0   0   0   0   1   0     1   0   0   0   0   0   0   0   0   0   0   1    ]   











Finally, L1 = {S0} is obtained based on the determination of the highest-level factor. Similarly, based on the same method, we obtain L2 = {S8, S9, S10, S11}, L3 = {S4, S5, S6}, L4 = {S1, S2, S3, S4}. The reachability matrix is re-measured according to the above hierarchy, and a hierarchy T diagram of factors influencing farmers’ behavior–willingness deviation can be obtained as shown in Figure 4.



According to the hierarchy of factors influencing farmers’ green production behavior–willingness deviation, it can be seen that farmers’ behavior–willingness deviation is at the first level. Green production cognition, peer influence, land transfer, and agricultural expenditures are in the second level. Neighborhood learning, land fractionalization, and the number of dependents are in the third level. Education, social network, age, and ethnicity are at the bottom of the hierarchy. The influencing factors of adjacent levels are connected with directed arrows, and finally, the explanatory structure model of each influencing factor is obtained. As shown in Figure 5, there are three main paths. Path ①: farmers’ education, social network → neighborhood learning → green production cognition, peer influence → green production behavior–willingness deviation. Path ②: ethnicity → land fragmentation → land transfer, agricultural expenditure → green production behavior–willingness deviation. Path ③: age → number of dependents → land transfer, agricultural expenditure → green production behavior–willingness deviation. Green production cognition, peer influence, land transfer, and agricultural expenditure are the most direct factors influencing farmers’ behavior–willingness deviation. Neighborhood learning, land fragmentation, and the number of dependents are indirect factors that influence farmers’ behavior–willingness deviation. Educational level, social network, age, and ethnicity are the most fundamental factors influencing farmers’ behavior–willingness deviation.





5. Discussion and Conclusions


It is of great significance for farmers to carry out green production to promote green and high-quality agricultural development, and to realize rural ecological revitalization. Based on the field research data in Hainan Province, this paper empirically analyzes the factors influencing farmers’ green production behavior–willingness deviation, and explores the logical hierarchy among the influencing factors. The main findings are as follows: firstly, 94.72% of the farmers’ green production behavior and willingness are not consistent; there are deviations between the farmers’ green production behavior and willingness, which is consistent with the results obtained by Guo et al. (2021) [9], Liu et al. (2021) [17] and Xu et al. (2021) [60], indicating that there is also a serious behavior–willingness deviation in the process of green agricultural production in tropical China. Secondly, age, number of dependents, peer influence, and social network have a significant positive effect on farmers’ green production behavior–willingness deviation, while ethnicity, education, land fragmentation, agricultural expenditure, land transfer, neighborhood learning, and green production cognition have a negative influence on the deviation. Finally, among the significant influencing factors, farmers’ perceptions of green production, peer influence, land transfer, and agricultural expenditure are the surface direct factors; neighborhood learning, land fragmentation, and the number of dependents are the middle indirect factors; and farmers’ education, social network, age, and ethnicity are the deep-rooted factors. The significance of the above influencing factors and their hierarchical relationships are somewhat different from existing studies, probably due to the differences in agricultural production and the individual characteristics of farmers in the tropics and inland. The results of these differences create more practical and relevant guidance for the green development of agriculture in tropical areas of China.



Based on the findings of this paper, we propose the following policy recommendations: first, increase the publicity and education on green production in order to improve farmers’ knowledge of green production. On the one hand, more farmers can see green production’s ecological benefits and business gains through face-to-face lectures and field demonstrations. At the same time, we should play up the role of neighborhood learning and the peer effect on the surrounding farmers’ green production; we should set up typical examples of propaganda and demonstration, and give substantial encouragement to guide more farmers in green production. Secondly, with the massive popularity of smartphones among farmers’ groups, new media has gradually become one of the essential platforms for propaganda and education. Therefore, we should apply new media in policy propaganda, and we should demonstrate the effect of green production technologies to farmers, using TV, WeChat, bulletin boards and other new media to promote their green production behavior. Third, we found that the age of farmers positively affects the deviation of farmers’ willingness regarding green production behavior. That is, the older the farmers are, the more deviant their willingness regarding green agricultural production behavior is. Therefore, for the relatively older farmers, we should carry out targeted and regular green production promotion and guidance work, and even send professional technicians into the countryside and villages to provide one-on-one guidance and assistance.



In contrast to previous studies on the factors influencing the deviation of farmers’ green production behaviors and intentions, this paper focuses not only on the “deviation or not” but also on the degree of deviation between behaviors and willingness [62]. Moreover, our study focuses on farmers’ adoption behavior and willingness regarding organic fertilizer application technology, soil testing technology, and straw-returning technology. In contrast, previous studies have mostly focused on one type of green production behavior. Secondly, this paper further focuses on the deeper relationship between the influencing factors, which is rarely seen in the existing studies on farmers’ behavior–willingness deviation. In summary, the main contribution of this paper is that this study is generalizable and accurate in its findings, and it also provides a more in-depth and detailed understanding of the factors influencing farmers’ green production behavior–willingness deviation.



In addition, there are also some limitations in the paper. First, due to the inevitable complexity of the agricultural production process, farmers may adopt multiple green production technologies and take multiple green production actions, and there are certain linkages between various behaviors. For example, when constrained by production costs, adopting one green production technology may affect the adoption of another, which needs to be considered in the farmers’ production decision process. Therefore, in future research, the interrelationship between different green production behaviors, and the way in which this interrelationship affects the deviation of farmers’ willingness regarding green production behaviors can be further explored. Secondly, this paper explores the reasons for the deviation of farmers’ green production behaviors and intentions from their perspective, which is a more subjective perspective. However, in actual production, the reasons for the deviation between green production behavior and willingness may be diverse, including many objective factors, such as some attributes of green production technology. In future studies, factors such as the ease of use, effectiveness, and cost–benefit of green production technologies can be further considered and incorporated into the research framework. In addition, the paper only explores farmers’ green production behavior and willingness at one point. The relationship between the two may change as the policy publicity increases and the farmers’ cognitive level continues to improve. Therefore, in future research, tracking survey data can be further used to explore the changes i\n farmers’ willingness regarding green production behavior before and after the policy implementation, or before and after the key time points to test the policy implementation effects.
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Figure 1. The conceptual framework. 
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Figure 2. The steps of the ISM. 
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Figure 3. Logical relationship diagram of the influencing factors. 
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Figure 4. Driving factor hierarchy T diagram. 
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Figure 5. Interpretative structural model of the influencing factors. 
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Table 1. Descriptive statistics of the sample farmers.
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Items

	
Levels

	
Obs.

	
Frequency

(%)

	
Items

	
Levels

	
Obs.

	
Frequency

(%)






	
Gender

	
Male

	
409

	
93.81

	
Education

(years)

	
≤6

	
108

	
24.77




	
Female

	
27

	
6.19

	
7~9

	
210

	
48.17




	
Age (years)

	
21–30

	
19

	
4.36

	
10~12

	
89

	
20.41




	
31–40

	
92

	
21.10

	
≥13

	
29

	
6.65




	
41–50

	
133

	
30.50

	
Planting scale(mu)

	
<5

	
132

	
30.28




	
51–60

	
125

	
28.67

	
5–10

	
155

	
35.55




	
>60

	
67

	
15.37

	
11–20

	
80

	
18.35




	
Ethnicity

	
Han

	
292

	
66.97

	
>20

	
69

	
15.82




	
Minority

	
144

	
33.03

	
Agricultural expenditure (one thousand yuan)

	
<1

	
20

	
4.59




	
Village cadres or civil servants

	
Yes

	
142

	
32.57

	
1–5

	
141

	
32.34




	
No

	
294

	
67.43

	
5–10

	
104

	
23.85




	
Part-time employment

	
Yes

	
183

	
41.97

	
10–20

	
83

	
19.04




	
No

	
253

	
58.03

	
>20

	
88

	
20.18
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Table 2. The statistics of farmers’ green production behavior–willingness deviation.
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Dependent

Variable

	
Variable Interpretation

	
Options

	
Sample Size

	
Percentage (%)






	
Green production behavior

	
Is organic fertilizer used?

	
Used

	
242

	
55.50




	
Not used

	
194

	
44.50




	
Is soil testing technology adopted?

	
Used

	
276

	
63.30




	
Not used

	
160

	
36.70




	
Is straw-returning technology adopted?

	
Used

	
54

	
12.39




	
Not used

	
382

	
87.61




	
Behavior–willingness deviation

	
The degree of farmers’ green production behavior–willingness deviation

	
No deviation

	
23

	
5.28




	
Slight deviation

	
145

	
33.26




	
Medium deviation

	
214

	
49.08




	
High deviation

	
54

	
12.38
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Table 3. Variables of the model and descriptive statistics.
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Items

	
Variables

	
Definition

	
Mean

	
S. D.

	
Min

	
Max

	
Expected Direction






	
Dependent Variable

	
Behavior–willingness deviation

	
0 = No deviation; 1 = Slight deviation; 2 = Medium deviation; 3 = High deviation

	
1.68

	
0.75

	
0

	
3

	
—




	
Individual characteristic variables

	
Gender

	
1 = Male; 0 = Female

	
0.94

	
0.24

	
0

	
1

	
−




	
Age

	
Respondent’s age (years)

	
49.21

	
11.15

	
23

	
78

	
?




	
Ethnicity

	
1 = Han; 0 = Minority

	
0.67

	
0.47

	
0

	
1

	
−




	
Education

	
0 = Never attended school; 1 = Primary school; 2 = Middle school; 3 = High school; 4 = College and above

	
2.04

	
0.93

	
0

	
4

	
−




	
Health status

	
0 = Unable to care for themselves; 1 = Unable to do heavy work; 2 = Completely healthy

	
1.86

	
0.38

	
0

	
2

	
−




	
Part-time employment

	
Whether the respondent has a part-time job. 1 = Yes; 0 = No

	
0.42

	
0.49

	
0

	
1

	
+




	
Risk Preference

	
Do you think you are an adventurous person? 1 = Strongly disagree, 2 = Disagree, 3 = Neither agree nor disagree, 4 = Agree, 5 = Strongly agree

	
2.25

	
1.45

	
1

	
5

	
−




	
Information acquisition

	
Whether the respondent has access to helpful information via the internet 1 = Yes; 0 = No

	
0.50

	
0.50

	
0

	
1

	
−




	
Household characteristic variables

	
Agricultural labor share

	
Number of farm laborers/number of family laborers

	
0.88

	
0.22

	
0.14

	
1

	
−




	
Village cadres or civil servants

	
Whether there are village cadres or civil servants among the family members. 1 = Yes; 0 = No

	
0.33

	
0.47

	
0

	
1

	
−




	
Number of dependents

	
Number of people in households who are not able to work

	
0.71

	
0.89

	
0

	
5

	
+




	
Planting scale

	
Area of land operated by respondents

	
15.40

	
28.64

	
0.5

	
310

	
?




	
Land fragmentation

	
Number of parcels of land owned by respondents

	
5.80

	
4.47

	
1

	
40

	
−




	
Agricultural expenditure

	
The total annual expenses of respondents’ households

	
2.60

	
8.39

	
0.034

	
110

	
−




	
Land transfer

	
Whether to rent or rent out farmland. 1 = Yes; 0 = No

	
0.33

	
0.47

	
0

	
1

	
−




	
External environment variables

	
Peer influence

	
Does the farming behavior of the surrounding farmers affect you? 1 = Rare, 2 = Few, 3 = Fair, 4 = More, 5 = Very much

	
2.46

	
1.56

	
1

	
5

	
?




	
Social network

	
Households’ annual spending on personal relationships.

	
0.51

	
0.87

	
0

	
8

	
?




	
Neighborhood Learning

	
How often do you communicate with people in your village to discuss agricultural production? 1 = Rare, 2 = Few, 3 = Fair, 4 = More, 5 = Very much

	
3.82

	
1.37

	
1

	
5

	
−




	
Agricultural extension services

	
Whether the respondent has received agricultural extension services. 1 = Yes; 0 = No

	
0.65

	
0.48

	
0

	
1

	
−




	
Green production cognition

variables

	
Environmental pollution cognition

	
Do you feel that the local ecological environment has deteriorated in recent years? 1 = Strongly disagree, 2 = Disagree, 3 = Neither agree nor disagree, 4 = Agree, 5 = Strongly agree

	
2.79

	
1.63

	
1

	
5

	
−




	
Economic development cognition

	
Do you feel that protecting the environment will limit local economic development 1 = Strongly disagree, 2 = Disagree, 3 = Neither agree nor disagree, 4 = Agree, 5 = Strongly agree

	
2.29

	
1.54

	
1

	
5

	
−




	
Government policy understanding

	
Do you understand the phrase “lucid waters and lush mountains are invaluable assets”. 0 = No; 1 = Fairly; 2 = Very

	
0.85

	
0.82

	
0

	
2

	
−




	
Ecological knowledge

	
Do you understand the word “ecology”. 0 = No; 1 = Fairly; 2 = Very

	
0.73

	
0.81

	
0

	
2

	
−
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Table 4. Regression results of the ordered logit model.






Table 4. Regression results of the ordered logit model.





	
Variable Type

	
Variable Name

	
Regression Coefficient

	
Inspection Error S. E.

	
Z-Value






	
Individual characteristic variables

	
Gender

	
0.335

	
0.396

	
0.85




	
Age

	
0.019 *

	
0.011

	
1.69




	
Ethnicity

	
−0.401 *

	
0.213

	
−1.88




	
Education

	
−0.197 *

	
0.118

	
−1.68




	
Health status

	
0.201

	
0.252

	
0.80




	
Part-time employment

	
−0.009

	
0.205

	
−0.04




	
Risk Preference

	
−0.052

	
0.068

	
−0.76




	
Information acquisition

	
0.183

	
0.243

	
0.75




	
Household characteristic variables

	
Agricultural labor share

	
0.541

	
0.455

	
1.19




	
Village cadres or civil servants

	
0.122

	
0.219

	
0.55




	
Number of dependents

	
0.213 *

	
0.111

	
1.92




	
Planting scale

	
0.003

	
0.006

	
0.42




	
Land fragmentation

	
−0.039 *

	
0.022

	
−1.72




	
Agricultural expenditure

	
−0.047 **

	
0.022

	
−2.10




	
Land transfer

	
−0.362 *

	
0.209

	
−1.74




	
External environment

variables

	
Peer influence

	
0.136 **

	
0.064

	
2.15




	
Social network

	
0.201 *

	
0.108

	
1.86




	
Neighborhood Learning

	
−0.251 ***

	
0.074

	
−3.38




	
Agricultural extension services

	
−0.156

	
0.212

	
−0.73




	
Green production cognition variables

	
Environmental pollution cognition

	
−0.104 *

	
0.058

	
−1.77




	
Economic development cognition

	
−0.013

	
0.064

	
−0.21




	
Government policy understanding

	
0.232

	
0.148

	
1.57




	
Ecological knowledge

	
−0.473 ***

	
0.150

	
−3.14




	

	
Sample size

	
436








***, **, and * indicate 1%, 5%, and 10% significance levels, respectively.
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Table 5. Marginal effect analysis results.






Table 5. Marginal effect analysis results.





	
Variable Type

	
Variable Name

	
No Deviation

	
Slight

Deviation

	
Medium

Deviation

	
High

Deviation






	
Individual characteristic variables

	
Age

	
−0.001

	
−0.003 *

	
0.002 *

	
0.002 *




	
Ethnicity

	
0.018 *

	
0.066 *

	
−0.044 *

	
−0.041 *




	
Education

	
0.009

	
0.033 *

	
−0.022 *

	
−0.020 *




	
Household characteristic variables

	
Number of dependents

	
−0.010 *

	
−0.035 *

	
0.023 *

	
0.022 *




	
Land fragmentation

	
0.002 *

	
0.006 *

	
−0.004 *

	
−0.004 *




	
Agricultural expenditure

	
0.002 **

	
0.008 **

	
−0.005 **

	
−0.005 **




	
Land transfer

	
0.016

	
0.060 *

	
−0.040 *

	
−0.037 *




	
External environment

variables

	
Peer influence

	
−0.006 **

	
−0.023 **

	
0.015 **

	
0.014 **




	
Social network

	
−0.009 *

	
−0.033 *

	
0.022 *

	
0.020 *




	
Neighborhood Learning

	
0.011 ***

	
0.041 ***

	
−0.027 ***

	
−0.025 ***




	
Green production cognition variables

	
Environmental pollution cognition

	
0.005 *

	
0.017 *

	
−0.011 *

	
−0.010 *




	
Ecological knowledge

	
0.021 ***

	
0.078 ***

	
−0.052 ***

	
−0.048 ***




	

	
Sample size

	
436








***, **, and * indicate the 1%, 5%, and 10% significance levels, respectively.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
Determine the logical relationship between factors

\ 4

Build the adjacency matrix between factors

\ 4

Obtain the reachable matrix

\ 4

Determine the level and each factor hierarchy

\ 4

Determine the logical relationship between factors

\ 4

Build a hierarchical structure chart of each factor






nav.xhtml


  ijerph-19-11351


  
    		
      ijerph-19-11351
    


  




  





media/file2.png
Individual characteristics
Gender
Age
Ethnicity
Education
Health status
Part-time employment
Risk Preference

Information acquisition

External environment
Peer influence
Social network
Neighborhood Learning

Agricultural extension services

Household characteristics
Agricultural labor Share
Village cadres or civil servants
Number of dependents
Planting scale
Land fragmentation
Agricultural expenditure
Land transfer

Green production cognition
Environmental pollution cognition
Economic development cognition
Government policy understanding

Ecological knowledge






media/file5.jpg
Al So

A

A

S3

A

O|l0]|O0[S

A

O[0|OfS:

A

A

0|0 |V
oV

A[O|O]Ss
O|O0]Ss
O | Ss

A
v

v

v

v

A
v

v

O|O0|]O0|O]|O|V

0|0

v

v

0|0]S

v

v

o
v

S10

AlA
00

0|0
v

v

0] 0
o]

v

0|0 |OfSss
0] 0 S

Sn





media/file3.jpg
Determine the logical relationship between factors

A 4

Build the adjacency matrix between factors

A 4

Obtain the reachable matrix

A 4

Determine the level and each factor hierarchy

A 4

Determine the logical relationship between factors

A 4

Build a hierarchical structure chart of each factor






media/file1.jpg
Individual characteristics Household characteristics

Gonder Agicutunt oo Sare
e Villge catesr it st
eitid Nourberof s
st st Pning e
Parttime cnpioyment = Land fragmetation
ki rfrrce | Green production willingness | gt ependiure

Infomaion acquisition

Land ranser

B

Consteney -

Incnsisteny

v

Green production behavior Green production cognition

pes inlunce Encionmental pltion coriton
Socal metork Econonic delopment cogiition
Neghtortood Laming Gonernnent polcy wnderstaniing

Agricaltsexension serics Ecogia notdse






media/file7.jpg
100 0/0 0 0 0 0 0O

110 0 0 0 0 0 0 0 0 0 O

1

110 1. 0 0/]0 0 0 0 0 O O
110 0 1 00 0 0 0 0 0 O
110 0 0 1|0 0 0 0 O O O
1001 1|1 0 0J0 0 0 O

1
1

10 0f0 1 0j0 O 0 O
10 0f0 0 1|0 0 0 O
111000101000
1110000101 0 0

1
il

100111001010

10011

10 0f1 0 0 1

So

Ss

So
S10

S11
T=S4

Ss

Se

S1

S2

S3

S7





media/file10.png
Farmers' Green Production Behavior-Willingness Deviation

Green Pr(?d.uctlon Peer Influence Land Transfer Agrlcul’Fural
Cognition Expenditure
| |
Neighborhood Land Number of
Learning Fragmentation Dependents
Education Social Networks Ethnicity Age






media/file9.jpg
Farmers' Green Production Behavior-Willingness Deviation ‘

I

]

Green Production Agricultural
ey | Peerinfluence Land Transfer ) l
—
‘ Neighborhood Land
Leaming Fragmentation

l—f_l

!

Education

Social Networks

Ethnicity






media/file0.png





media/file8.png
110 0 0 0O0OOO O OO0 O |
1j1 0 0 0O O O O O O O
11j0 1.0 00 O O O O O O
110 0 1 0O O O O O O O
110 0 0 110 O O O O O O
1 0 01 111 0 OO0 O O O
1 110 0j0 1 OO0 O O O
1 1.1 0 0j0 O 110 O O O
1 110 0 O 1 O11 O 0 O
1 110 0 O O 110 1 0 O
1 0 0111 0 Oy1 0 1 O
1 0 0111 0 OjJ1 O O 1

So

Ss

So
S1o

S11

T=S84

Ss

Se

S1

S2

S3

S?_






media/file6.png
S3

OO0 0|5

O[O O] 5

'HLI:"

O10 |V
O

O 0| 5:
O | Ss

".IZ"

vV

".IZ"

Alalalajajalalalals

'1.:"

O|lO0O]|]O|]O[O|V

O[O A|O[O] 54

vV

O 0|5

A

"li”:"

1&"1-

A%

=10

A

O O | O| 8
O | O |5

S11





