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Abstract. Based on the field investigation data of 263 citrus growers in 
Jianyang, Meishan, Pujiang and Jintang, Sichuan Province, this paper discusses 
the factors influencing farmers' willingness to produce green production tech-
nology and their behavior from the perspective of environmental regulation, and 
uses binary logit model to analyze the reasons for the deviation between farm-
ers' willingness and behavior. 
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1 Introduction and literature review 

The realization of agricultural green production is of great significance to improve 
agricultural production efficiency, reduce resource waste and environmental pollution 
in the production process, and promote the high-quality development of agricul-
ture[1].In February 2022, The State Council promulgated the "14th Five-Year Plan for 
Promoting Agricultural and Rural Modernization", emphasizing the important role of 
developing and promoting agricultural green production technology and building an 
agricultural green production system in the new historical period. Farmers are the key 
subjects to adopt green production technology, and their green production willingness 
and behavior directly affect the application effect of green production technology in 
China. The research shows that the current situation of agricultural green production is 
not optimistic, many farmers have a high willingness to adopt green production tech-
nology, but not much use in actual production behavior, and the contradiction between 
willingness and behavior seriously hinders the green development of agriculture[2].It is 
of great practical significance to explore the internal reasons and mechanism of the 
deviation between farmers' green production intention and behavior for promoting 
agricultural green production and accelerating agricultural modernization. 

Domestic and foreign research on the green production intention and behavior de-
viation of farmers has made some achievements. Based on the perspective of resource 
endowment, some scholars believe that the difference in farmers' perception of value 
brought by different production modes greatly affects farmers' willingness to green 
production, and the actual resource endowment is a key factor restricting farmers' green  
  
© The Author(s) 2023
B. K. Kandel et al. (eds.), Proceedings of the 2023 3rd International Conference on Business Administration and
Data Science (BADS 2023), Atlantis Highlights in Computer Sciences 19,
https://doi.org/10.2991/978-94-6463-326-9_31

mailto:a2025279938@qq.com
https://doi.org/10.2991/978-94-6463-326-9_31
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-326-9_31&domain=pdf


production behavior [3-5]. Therefore, policy suggestions are put forward to strengthen 
capital accumulation and optimize resource endowment structure to promote farmers' 
green production behavior [6]. With the deepening of cognitive research, green cogni-
tion has gradually evolved into a new research perspective. Scholars have proposed that 
farmers' green cognition has a positive impact on their green production intention [7], 
and the difference in farmers' green cognition is one of the important reasons leading to 
the deviation between their intention and behavior. Therefore, suggestions are put 
forward to optimize the combination of traditional green production mode and modern 
science and technology [8]. In addition, based on the development of informal institu-
tions, scholars have explored the internal reasons for the deviation between farmers' 
green production intention and behavior under the influence of social norms [9-10], 
environmental awareness [11-13] and social network [14-15]. 

The previous studies of scholars provide reference value for this paper, but there is 
still room for expansion. There are many studies on farmers' green production intention 
and behavior deviation, but few studies have been conducted from the perspective of 
environmental regulation. On the one hand, most of the existing studies on environ-
mental regulation focus on the will of farmers, and few focus on the contradiction 
between the will and behavior. On the other hand, the measurement of environmental 
regulation by scholars mainly focuses on the government policy level, and rarely con-
siders the environmental awareness of farmers themselves, and the selection of indi-
cators is one-sided and lack of systematical. 

This paper takes 263 citrus growers in Jianyang, Meishan, Pujiang and Jintang of 
Sichuan Province as the main research objects, takes the test soil formula technology as 
an example, uses the binary regression model to empirically analyze the influencing 
factors of farmers' green production intention and behavior deviation, explores the key 
role of environmental regulation in the deviation process, and expand the composition 
of influencing factors of farmers' green production. It provides a wealth of theoretical 
support and practical experience for improving agricultural green production effi-
ciency. 

2 Analysis and hypothesis 

Environmental regulation is the regulation of various behaviors that pollute the public 
environment for the purpose of protecting the environment. Environmental pollution is 
a kind of negative externality behavior, and to regulate such behavior is to transform 
the cost borne by the whole society into the private cost borne by itself. Environmental 
regulation, as an external factor, profoundly affects the behavior of farmers. On the one 
hand, as the main body of balancing agricultural economic development and envi-
ronmental protection, government departments can influence the willingness and 
behavior of farmers to adopt green production technologies from the aspects of envi-
ronmental protection policy formulation, environmental protection system constraints, 
pollution monitoring and punishment [16]. On the other hand, under the long-term 
historical accumulation, environmental protection has gradually become the common 
customs, behavior norms and value standards of rural households, and the impact of 
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individual behaviors on the environment has been more considered in the process of 
production and life of rural households. In order to protect the environment, farmers 
may make positive choices in the adoption of green production technologies such as 
soil testing formulas [17]. 

Based on this, the following research hypotheses are proposed: 
H1: Environmental protection regulations negatively affect the deviation between 

farmers' willingness to adopt soil testing formula and their behavior; 
H2: Environmental awareness norms negatively affect the deviation between 

farmers' willingness to adopt soil testing formulas and their behavior. 
Farmers' behavior is essentially the result of individual internal cognition and mul-

tiple external environment, which is influenced by the interaction of internal and ex-
ternal factors, and cannot be analyzed from unilateral factors. For example, mandatory 
government requirements or penalties will positively promote farmers' willingness to 
adopt green production technologies, but under the economic orientation, farmers may 
still give up the adoption of such technologies due to their weak environmental 
awareness and reluctance to invest more costs, resulting in a contradiction between 
their willingness and behavior. It can be seen that the deviation between farmers' 
willingness and behavior is jointly influenced by government policy norms and envi-
ronmental awareness norms. Based on this, the following research hypotheses are 
proposed: 

H3: The interaction of Environmental protection system standard and environmental 
awareness norms affects the deviation between farmers' willingness to adopt soil test-
ing formulas and their behaviors. 

3 Research data and research model 

3.1 Data sources and descriptive statistics 

The research data were obtained from field research on citrus growers in Jianyang, 
Meishan, Pujiang and Jintang of Sichuan Province in December 2021, covering a total 
of 8 townships and 16 villages. The survey adopts random sampling method, mainly in 
the form of one-to-one interviews between investigators and farmers. The question-
naire includes the basic situation of farmers' families, their intention and behavior of 
green production, and relevant policy demands. A total of 311 questionnaires were 
collected, of which 298 were valid, with an effective rate of 95.8%. According to the 
actual research content, 35 questionnaires that farmers were unwilling to adopt the soil 
testing formula were excluded, and the final sample number was 263. 

The descriptive statistical results show that the respondents in this survey are mainly 
male farmers aged between 35 and 55 with an education level of junior high school or 
below. The scale of individual farming is concentrated within 10-20 mu, and most of 
the farmers have concurrent business behaviors. New agricultural operators account for 
a relatively small proportion in this survey. The basic information of the samples 
accords with the actual situation of citrus planting in Sichuan Province and is repre-
sentative to a certain extent(As shown in Table 1). 
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Table 1. Basic characteristics of samples 

Index Options Sample size percent/% 

Sex 
Male 194 73.8 

Female 69 26.2 

Age 

Below 35 19 7.2 
35 and 55 198 75.4 

55-75 23 8.7 
Over 75 19 7.2 

Educational level 

Primary and below 107 40.7 
Junior high school 131 49.8 

High school and technical secondary school 18 6.8 
College or above 7 2.7 

Planting scale 
10 acres or less 88 33.5 

10-20 acres 139 52.9 
20 acres and above 36 13.6 

Quantity of labor force 
1-2 people 92 35.0 
3-5 people 147 55.9 

More than 5 people 24 9.1 

Part-time employment 

Pure cultivation 86 32.7 
Culture and cultivation 10 3.8 

Work and planting 152 57.8 
Others 15 5.7 

3.2 Variable selection and description 

In this paper, we assign "0" to the samples that are willing and have adopted the soil 
testing formula technology in agricultural production, indicating that there is no devi-
ation between farmers' green production intention and behavior, and "1" to the samples 
that are willing but have not adopted the soil testing formula technology in agricultural 
production, indicating that there is a deviation between farmers' green production 
intention and behavior. The individual characteristics of farmers, family characteristics 
and production characteristics are taken as control variables, and 10 secondary indexes 
are subdivided. The results show that the mean value of deviation variable between 
farmers' willingness and behavior is 0.519, that is, 51.9% of farmers have deviation 
between their willingness and behavior in adopting soil testing formula technology. 
The mean value of environmental protection system standard variable is 2.703, indi-
cating that the vast majority of farmers' adoption of green production technologies such 
as soil testing and formulation technology is affected by the government's environ-
mental protection policies and systems. The mean value of environmental awareness 
standard variable is 3.587, indicating that the adoption of green production technology 
such as soil testing formula is the result of the improvement of farmers' green produc-
tion awareness. The obvious difference of variables indicates that the key variables 
affecting the deviation between farmers' willingness and behavior are government 
institutional norms and environmental awareness norms. In other words, whether 
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farmers' green production willingness can be translated into behavior depends more on 
the comparison between traditional production technology and green production 
technology on environmental protection. The will and behavior of farmers will further 
converge. (As shown in Table 2). 

Table 2. Description and statistics of variables 

Variable class Variable name 
Mean 
value 

Standard 
deviation 

Dependent varia-
ble 

Deviation 0.519 0.478 

Independent 
variable 

Environmental protection system standard 2.703 0.876 

Environmental awareness norms 3.587 1.003 

Control variable 

sex 0.738 0.479 
Age (logarithmic treatment) 1.646 0.107 

Educational level 1.998 0.905 
Whether they are village cadres 0.372 0.311 

Whether it is a new type of agricultural business 
entity 

0.080 0.279 

Family labor force 3.057 1.093 
Annual household income 5.179 4.304 

Farming years 4.632 1.202 
Scale of operation 16.141 2.509 

Whether to work part-time or not 0.632 0.503 

3.3 Research model 

Binary Logit regression model is widely used in the research of binary decision mak-
ing, and can be used to solve the research problem of farmers' willingness to adopt 
green production technology and their behavior deviation. 

 𝑙𝑜𝑔𝑖𝑡(𝑝)=𝑙𝑛 ( 𝑃

1−𝑃
)=𝑏0+𝑏1𝑥1+𝑏2𝑥2+…+𝑏𝑛𝑥𝑛+𝜀 (1) 

In equation (1), p is the probability of deviation between farmer's behavior and 
intention in adopting soil testing formula technology;b0 Is a constant; b1-bn Is the 
binary Logit regression coefficient of the respective variables; x1-xn Is an independent 
variable; ε Is the constant error term. 

The entropy method is used to study the interaction of many factors. It can judge the 
dispersion degree of each variable measurement index according to the size of the 
observed value of each index, and assign the weight of the index. This paper proposes 
that farmers' willingness to adopt green production technology and their behavior 
deviation are influenced by the interaction between government institutional norms and 
environmental awareness norms. It is necessary to use entropy method to synthesize the 
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corresponding comprehensive index by weighted average of each variable and assign 
weight. 

 𝑋 = (𝑥𝑖𝑗)𝑚∗𝑛
 (2) 

𝑥𝑖𝑗  represents the 𝑗 index of the 𝑖 farmer; 𝑚 is the number of farmers; 𝑛 is the 
number of evaluation indicators, and the extreme value of equation (2) is standardized. 

 𝑥𝑖𝑗
′ =

(𝑥𝑖𝑗−𝑚𝑖𝑛𝑥𝑖𝑗)

𝑚𝑎𝑥𝑥𝑖𝑗−𝑚𝑖𝑛𝑥𝑖𝑗
 (3) 

The specific gravity matrix is obtained by normalizing the column of the normalized 
matrix (3). 

 𝑌 = (𝑦𝑖𝑗)𝑚∗𝑛
 (4) 

 𝑦𝑖𝑗=
𝑥𝑖𝑗

′

∑ 𝑥𝑖𝑗
′𝑚

𝑖=1

 (5) 

The information entropy (𝑒𝑗) and information utility value (𝑑𝑗) of item 𝑗 are cal-
culated by using matrix (5). 

 𝑒𝑗=-
1

𝑙𝑛(𝑚)
∑ 𝑦𝑖𝑗
𝑚
𝑖=1 𝑙𝑛𝑦𝑖𝑗  (6) 

 𝑑𝑗=1-𝑒𝑗 (7) 

According to the weight of 𝑗 index𝑤𝑗 =
𝑑𝑗

∑ 𝑑𝑗
𝑛
𝑗=1

, the index weights of government 

policy norms and environmental awareness norms are obtained, and the comprehensive 
index is calculated. 

 𝐹 = ∑ 𝑤𝑗
𝑛
𝑗=1 *𝑦𝑖𝑗 (8) 

4 Empirical Analysis 

4.1 Reliability and validity test 

In this study, SPSS22.0 was used for reliability analysis of the data, and the Klonbach 
coefficient value was 0.760, which was greater than the reference value 0.6, indicating 
that the reliability of the research data was high and the index measurement was rela-
tively stable. The validity analysis of the data shows that the KMO value is 0.804, 
greater than the reference value 0.7, and the Bartlett spherical test value is 1803.455, 
and p=0.000. The 0.01 test indicates that there is a high correlation between the variable 
indicators and the validity of the research data is high. 
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4.2 Model checking 

The binary Logit model was used for regression analysis of data samples. The result of 
model likelihood ratio test p<0.001 and the result of Hosmer test p=0.10, which was 
greater than 0.05, indicated that the model fit was good. Robustness test was carried out 
on the model, and 1000 repeated samples were taken by Bootstrap for regression. The 
results of model estimation show that the results of Logit regression under Bootstrap 
method are consistent with those of binary Logit regression, and the model robustness 
test passes (As shown in Table 3 and Table 4). 

Table 3. Binary logit model regression results 

Variable name Logit regression 
Regression coefficient Standard error 𝐸𝑥𝑝(𝐵) 

Environmental protection system standard -0.670*** 0.203 0.507 
Environmental awareness norms -0.628*** 0.156 0.513 

𝑅2 0.253 

Table 4. Regression results after repeated sampling 

Variable name After Bootstrap extraction, Logit regression is performed 
Regression coefficient Standard error 

Environmental protection system 
standard -0.670*** 0.201 

Environmental awareness norms -0.628*** 0.206 
Note: ** and *** are statistically significant at 5% and 1%, respectively. 

4.3 Interaction test 

The entropy method was used to calculate the entropy and weight of each variable (As 
shown in Table 5 and Table 6). 

Table 5. Independent variable index and weight 

Variable name Variable index Entropy value Weight 

Environmental regulation 

Environmental protection 
system standard 0.9907 0.5839 

Norms of collective con-
sciousness 0.9286 0.3977 

Table 6. Interaction analysis 

Variable name Model 

Environmental protection system standard -0.786*** 
-0.972*** 
(0.368) 

(0.433) 

Environmental awareness norms 2.225** 
(9.153) 

Note: ** and *** are statistically significant at 5% and 1%, respectively. 
The values in parentheses are interpretation coefficients. 
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4.4 Result analysis 

Environmental protection regulations and environmental awareness regulations have 
negative effects on farmers' willingness to adopt soil testing formula technology and 
their behavior deviation. And the impact of environmental protection system is greater 
than that of environmental awareness. The more strict the government's formulation 
and control of environmental protection system, the stronger the pollution punishment, 
and the willingness and behavior of farmers to change traditional production methods 
and adopt green production technology will not be inconsistent. At the same time, 
constantly improving farmers' environmental awareness and strengthening their un-
derstanding of the importance of green production behavior will also promote farmers 
to carry out green production. Therefore, hypothesis H1 and H2 are confirmed. 

The results of interaction test show that the interaction terms of environmental 
protection policy norms and environmental protection awareness norms have a sig-
nificant negative impact on the willingness to adopt green production technology and 
the deviation of behavior of farmers, that is, environmental protection policy norms and 
environmental protection awareness norms have complementary effects in the process 
of reducing the degree of deviation between willingness and behavior. First of all, 
farmers will adjust and change their perception of environmental pollution costs ac-
cording to the government's environmental protection system, which will affect the 
actual willingness and behavior of green production technology adoption. Secondly, 
when farmers themselves have a high awareness of environmental protection, they will 
also take the initiative to respond to the relevant policies and systems of the government 
on adopting green production technologies and protecting the environment, and convert 
their willingness to adopt into actual behaviors. Therefore, hypothesis 3 is confirmed. 

In the empirical process, it was found that the farming years of sample farmers had a 
significant negative effect on the willingness and behavior deviation of farmers to 
adopt soil testing formula technology. In this regard, existing studies have given a more 
reasonable explanation that the longer the farming years of farmers, the more de-
pendent they are on their own production experience, the less likely they are to change 
the original production mode, and the more likely they are to deviate from their will-
ingness to adopt the new green production mode and their behavior [18]. On this basis, 
combined with the field investigation, this paper proposes that the ability of farmers to 
learn new things decreases with the increase of age, and most of the young rural labor 
force choose to go out for work, and the remaining older labor force is difficult to bear 
the excessive production intensity, which leads to the negative impact of farming years 
on green production willingness and behavior. 

5 Conclusions and enlightenments 

Based on the field survey data of 263 citrus growers in Jianyang, Meishan, Pujiang and 
Jintang of Sichuan Province, this paper explores the influencing factors of farmers' 
willingness to adopt green production technology and their behavior deviation from the 
perspective of environmental regulation, and uses the binary logit model for empirical 
study. The empirical conclusion is as follows: Environmental regulation has a negative 
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impact on farmers' willingness to adopt green production technology and behavior 
deviation. 

According to the above research conclusions, the following policy recommendations 
are put forward: First, strengthen the formulation and implementation of the govern-
ment's environmental protection system, appropriately strengthen the investigation and 
punishment of environmental pollution behaviors, further formulate and improve the 
monitoring and supervision system of green production, and guide the formation and 
development of social norms of environmental protection. Second, through technical 
training, household propaganda and other ways to make the promotion of green pro-
duction technology accurately landing, encourage technical talents to guide and teach 
in rural households, and comprehensively improve farmers' green technology cogni-
tion. Third, fully rely on modern Internet technology to strengthen the dissemination of 
environmental protection information such as green production, give play to the 
demonstration and promotion role of green production representatives, and create a 
good environment for environmental protection and green production. 
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