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In the digital economy era, as a new production factor, digital technology can break through the information blocking constraints on farmers’ behavior, become an important driving force affecting farmers’ low-carbon production behavior, and provide new opportunities for agricultural green low-carbon transformation and the realization of carbon emission peak and carbon neutrality goals. Based on the field survey data of 571 farm households in Jiangsu Province, China, this paper employs the Ordered Probit model and the mediating effect test method, and takes risk cognition as the mediating variable to empirically analyze the impact of digital technology use on farmers’ low-carbon production behavior and its path. The study results show that environmental risk cognition, health risk cognition, agricultural product safety risk cognition, and pesticide residue risk cognition have a significant positive impact on farmers’ low-carbon production behavior. Study findings also reveal that, on one side, the use of digital technology has a direct effect on the farmers’ low-carbon production behavior, on the other side, it indirectly affects the farmers’ low-carbon production behavior by affecting their risk cognition, that is, risk cognition plays a partial mediation role in this relationship. Furthermore, the results indicate that among the control variables, joint cooperative membership, food security knowledge, agricultural income, technical guidance, and following instructions have a significant and positive impact on farmers’ low-carbon production behavior. Based on study findings, the variable “number of the labor force” has a negative and significant impact on farmers’ low-carbon production behavior. Based on study findings, to effectively realize carbon emission peak and carbon neutrality goals and promote sustainable and high-quality agriculture development, agricultural policy makers should pay attention to the role of digital technology to actively promote low-carbon production behavior.
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1 INTRODUCTION
In recent years, with the rapid development of the global economy, extreme climate problems caused by dioxide emissions and other greenhouse gas emissions have become increasingly serious, which seriously threaten the economic development, ecological balance and sustainable development of human society (Chen et al., 2020; Su et al., 2021a; Song et al., 2022a; Isik et al., 2022). According to the report issued by the World Meteorological Organization, the debate on global greenhouse gases is expected to increase and the global temperature is observed to be 1.2°C higher than before industrialization. Therefore, implementing carbon emission reduction to cope with climate change has become a global consensus. Around 175 countries signed the Paris Agreement to regulate global temperature within 2 C. As the world’s largest emitter of greenhouse gases, China plays a key role in carbon emission reduction. In 2020, President Xi solemnly announced at the seventy-fifth UN General Assembly that “China will augment the state’s independent involvement and adopt more effective strategies and measures, by 2030, CO2 emissions will reach the highest, while by 2060, the goal of carbon neutrality will be achieved” (Fahad et al., 2022a; Yu et al., 2021; Yang et al., 2021).
Agriculture is an important source of greenhouse gas emissions. China is the country with the highest agricultural carbon emissions in the world (Alvarado et al., 2021; Zhang et al., 2019; Zhang and Wang 2020; Fatima et al., 2022). Over the past 40 years of reform and opening up, China’s grain production has achieved “eighteen consecutive harvests”, which has made great contributions to world food security (Fahad et al., 2022b; Fahad et al., 2022c; Wang et al., 2020). However, this achievement mainly depend on the excessive use of chemical fertilizers, pesticides, and other relevant factors. This traditional mode of extensive agricultural production has produced a large amount of carbon emissions, resulting in serious ecological and environmental problems (Li et al., 2011; Hu and Wang, 2022; Su et al., 2021b; Song et al., 2022b), which directly threatens China’s food security and agricultural sustainable development (Xu et al., 2016; Chen et al., 2017; Yang et al., 2022). Therefore, under the background of carbon emission peak and carbon neutrality goals, it is urgent to change the mode of agricultural production, promote low carbon agriculture transformation and accelerate the pace of agricultural carbon emission reduction. This will be not only a specific action to implement the new development concept but also an inevitable choice to realize ecological civilization and promote agriculture high-quality and sustainable development (Yu 2018; Jin et al., 2020; Isik et al., 2021; Han and Yuan, 2022). In order to better explore the green and low-carbon transformation of agriculture, more and more scholars have begun to devote themselves to the research of agricultural carbon emissions and other related environmental issues. At the macro level, domestic and foreign scholars have mainly carried out systematic discussions on the measurement, characteristics, and influencing factors of agricultural carbon emissions (Johnson et al., 2007). Research shows that agricultural mechanization, operation scale, agricultural support policy, technology diffusion, industrial agglomeration, and other factors affect agricultural carbon emissions (Ali et al., 2021; Ismael et al., 2018).
Currently, there are 260 million farmers in China, of which 230 million are contracted farmers (Yang et al., 2021). For a long time, the concept of “large country and small farmers” has been the basic pattern of Chinese agricultural. China’s national conditions determine that ordinary farmers will remain the basic subject of agricultural production for a long time in the future (Han 2018; Hossain et al., 2022; Wang et al., 2022). Taking into account their importance, farmers are the basic subject of low-carbon agricultural production. Agriculture green transformation depends on the active participation of farmers, and promoting farmers to actively implement low carbon production behavior is of great significance to cope with climate change, improving the ecological environment, and promoting sustainable and high-quality development. The government has taken a series of effective measures to encourage farmers to reduce the input of production factors. However, in reality, farmers’ agricultural production mode is still extensive, the input of chemical fertilizers, pesticides, and other production factors is still high, which makes the effect of agricultural carbon emission reduction not ideal and threatens agriculture sustainable and high-quality development. In recent years, scholars at home and abroad have conducted a lot of research on the factors that influence farmers’ low-carbon production behavior. According to the existing research, farmers’ low-carbon production behavior is mainly affected by their own endowment characteristics, family endowment characteristics, production and management characteristics, psychological cognition and external environment (Tian et al., 2015; Fan et al., 2017; Jiang et al., 2018; Tian 2019; Pata and Isik 2021). According to the planned behavior theory, farmers’ behavior logic follows the influence path of “cognition→willingness→behavior”. Farmers’ cognition and behavior decision-making are constrained by information blocking, which makes farmers’ behavior insufficient, and makes agriculture green and low-carbon transformation in a dilemma.
At present, China is moving toward the digital economy era. Various new technologies, new products, and new business formats are constantly emerging. The digital economy has been advancing steadily in various fields and has become an important instrument for driving economic growth and a new way to drive industrial transformation. Digital empowerment has become a common feature of the new round of scientific and technological revolution that attracted extensive attention of the society (Zhang et al., 2021; Khan et al., 2022a; Su et al., 2022). Promoting the deep integration of digital technology and agricultural economy can further improve resource allocation efficiency and accelerate green and low carbon development, which is generally conducive to reducing carbon emissions (Ding 2020). With the establishment of China’s “digital village strategy”, the scale of rural Internet users is expanding. In June 2021, according to the 48th statistical report on China’s Internet Development announced by the China Internet Network Information Center, the internet users in rural China were 297 million, and the Internet penetration rate in rural areas was 59.2%. It can be seen that with the rapid development of the digital economy, digital technologies such as mobile phone and the internet have generally penetrated the daily life and agricultural production of farmers. At the same time, the digital technology represented by mobile phones has broadened the farmers’ access to information. It also effectively reduced information costs, facilitated rural farmers to obtain effective agricultural production information in time, strengthened farmers’ risk cognition, and promoted farmers’ pro-environmental behavior (Fahad and Wang, 2018; Fahad and Wang, 2019; Shi et al., 2018; Khan et al., 2022b). Digital technology can break through the restriction of information blocking on farmers’ behavior decisions, inject new power into the behavior logic of “cognition→willingness→behavior”, become an important driving force affecting farmers’ low-carbon production behavior, and provide new opportunities for agricultural green and low-carbon transformation.
Throughout the existing studies, the following questions have not been answered.1) Under the background of carbon emission peak and carbon neutrality goals, how does digital technology use affect farmers’ low carbon production behavior? 2) Does the use of digital technology affect farmers’ low-carbon production behavior through risk cognition? 3) What policies and measures should be designed to promote farmers’ low-carbon production behavior? In order to answer these questions, this paper builds a theoretical framework of the relationship between digital technology use and farmers’ low-carbon production behavior. Based on the field survey data of 571 farm households in Jiangsu Province, China, this paper employs the ordered Probit model and the mediating effect test method, and takes risk cognition as the mediating variable to empirically analyze the impact of digital technology use on farmers’ low-carbon production behavior and its path. This research is unique and contributes to academia by answering the above questions. The innovation and contribution of this paper are as follows: 1) Bring the use of digital technology and farmers’ low-carbon production behavior into the same analysis framework for empirical analysis and reveal its impact on farmers’ low-carbon production behavior and its mechanism; 2) Test the use of digital technology affects farmers’ low-carbon production behavior through the impact mechanism of risk cognition, that is, to test the mediating effect of risk cognition; 3) From the perspective of digital technology, put forward policy suggestions to promote farmers’ low-carbon production behavior. This research fills the existing research and entices academic attention to this unique issue. This paper studies the impact and mechanism of digital technology use on farmers’ low-carbon production behavior from both theoretical and empirical perspectives, which has important theoretical and practical significance. It can supplement the research content of farmer behavior theory. It can provide a path choice for realizing the green and low-carbon transformation of agriculture under the background of carbon emission peak and carbon neutrality goals. It can provide practical guidance for rural digital transformation under the background of digital economy.
The remainder of this study is ordered as follows: The relevant theoretical framework is discussed in Section 2. Section 3 specifies the methodology and model specification, while Section 4 provides empirical results and discussion. Section 5 provides concludes the study and discusses limitations and propose the policy implications.
2 THEORETICAL FRAMEWORK AND RESEARCH HYPOTHESIS
2.1 Impact of digital technology use on farm households’ low carbon production behavior
Digital technology has the advantages of high growth, wide coverage, strong permeability, cross-border integration, and intelligent sharing. It plays an important role in spreading rural ecological civilization and affecting farmers’ environmental behavior (Jin and Bian 2015). Agricultural digitization can guide the rational allocation and flow of fertilizer and effectively reduce the environmental pollution caused by the use of nitrogen fertilizer (Mei 2001). The Internet provides an information platform for farmers’ production activities. Farmers can timely obtain information about crops, seeds, chemical fertilizers, pesticides, disease prevention and control through mobile phone apps/software, which can help farmers reasonably plan their agricultural production activities, optimize factor input, and reduce excessive use of pesticides (Mittal and Tripathi 2009; Zhang and Zhang 2020). By watching the video of agricultural production activities on mobile phones, farmers will learn the operation specifications of pesticide reduction, guide farmers to standardize the application behavior, and achieve the purpose of pesticide reduction (Suchiradipta and Raj 2018; Wyckhuys et al., 2018). Farmers who can effectively use Internet resources have stronger safety production capacity and are more likely to reduce pesticide application (Goncalves et al., 2018). It can be noticed that the use of digital technology can change the behavior of farmers, reduce pesticide application, promote farmers’ low carbon production behavior and reduce agricultural carbon emissions. Through digital technology, farmers can know the country’s carbon emission peak and carbon neutrality goals and believe that they have the responsibility to adopt low-carbon production behavior and reduce agricultural carbon emissions. Based on the above, the following research hypothesis is constructed:
Hypothesis (H1): the use of digital technology has a significant positive impact on farmers’ low-carbon production behavior.
2.2 Impact of the use of digital technology on farmers’ risk cognition
In general, digital technology has the characteristics of universality, permeability, and innovation. It can spread information about the ecological environment to all farmers and constantly change the cognition of farmers about the ecological environment. With the use of the Internet, farmers not only improve their cognition of relevant agricultural information, but also change their conventional ideas, formulate farming strategies, and form a modern agricultural production literacy (Cole and Fernando 2012). Information on agricultural pollution and food safety through Internet sources will encourage farmers’ emotional reverberation and catastrophe consciousness, animate farmers’ green production sense of responsibility, shape green production consciousness, and improve their risk cognition (Monica et al., 2019; Peng et al., 2019). It can also be noticed that digital technology not only broadens farmers’ information acquisition channels but also improves farmers’ information acquisition ability, so that they have more scientific knowledge and risk cognition. Through digital technology, farmers can watch videos of disasters caused by climate change. Farmers can intuitively feel the harm of carbon emissions, which will encourage farmers to adopt low-carbon production behavior and reduce agricultural carbon emissions. Based on the above following hypothesis is proposed:
Hypothesis (H2): The use of digital technology has a significant positive impact on farmers’ risk cognition.
2.3 Impact of risk cognition on farmers’ low-carbon production behavior
Risk cognition includes environmental risk cognition, health risk cognition, agricultural product safety risk cognition, and pesticide residue cognition. Farmers who do not know the harm of pesticide residues will unreasonable application of pesticides and random treatment of pesticide packaging (Jetiyanon and Wittaya-areekul 2009). Farmers who are conscious about food safety pay proper attention to their production behavior and avoid using pesticides with high toxicity and high residue (Zhou and Xu, 2008). Psychological cognition has a significant impact on farmers’ rational application of pesticides. Farmers who understand the harm of carbon emissions can increase their risk cognition level and promote them to adopt low-carbon production behavior. The following research hypothesis is constructed accordingly:
Hypothesis (H3): Risk cognition and its different dimensions have a significant positive impact on farmers’ low-carbon agricultural production behavior.
2.4 Mediating effect of the risk cognition
Farmers will obtain a large amount of carbon emission reduction information through the Internet, which will increase farmers’ knowledge and thus promote farmers to reduce pesticide application (Zhao 2021). Farmers’ cognition has a partial mediating effect in the impact of information utilization on farmers’ adoption of Integrated Pest Management (IPM) technology (Yan et al., 2020). Based on the above analysis and from the perspective of causal logic, the use of digital technology can affect farmers’ low-carbon production behavior by affecting farmers’ risk cognition. Farmers can obtain a large amount of carbon emission information through digital technology, which can improve farmers’ risk cognition level, and then promote farmers’ low-carbon production behavior. Therefore, the following hypothesis is proposed:
Hypothesis (H4): Risk cognition and its different dimensions play a mediating effect in the relationship between the use of digital technology and farmers’ low-carbon production behavior.
Consequently, this paper constructs a model including the impact of digital technology use and risk cognition on farmers’ low-carbon production behavior (as shown in Figure 1).
[image: Figure 1]FIGURE 1 | Impact mechanism of digital technology use and risk cognition on farmers’ low-carbon production behavior.
3 MATERIALS AND METHODS
3.1 Data sources
A household survey was conducted during September to November 2021 in rural villages in Xuzhou and Yangzhou Jiangsu province. Primary data farmers were collected using the stratified random sampling method, for which a structured questionnaire was used. In the first phase, Xuzhou and Yangzhou were purposely chosen, and in the second phase, 2-4 districts were randomly selected from each city. In the third phase, 1-2 towns randomly chosen from each county (district), and in the fourth phase, 4-5 villages were selected from each town, and finally 12–16 farmers were targeted for a households survey from each village. A total of 580 questionnaires were distributed, and after sorting of missing questionnaires, 571 valid questionnaires were obtained with an effective rate of 98.45% (as shown in Figure 2). The questionnaire consisted of questions regarding the basic characteristics of farmers and their families, farmers’ risk cognition, low-carbon production behavior, and the use of digital technology. The socioeconomic characteristics of the respondents are presented in Table 1 and Figure 3. According to the household survey, 73.91% of the farmers sampled were over 50 years old, which shows that the aging of the farmers involved in agricultural production is obvious. The education level of the surveyed farmers is generally low, 86.51% of the sampled farmers had junior middle school, and below education. Men accounted for 55.87% of the total sampled farmers. Families with a total income of 20000–50000 accounted for 40.63% of the total sample. The research sample basically conforms to the current rural reality.
[image: Figure 2]FIGURE 2 | Sampling pathway.
TABLE 1 | Socioeconomics characteristics of sampled farmers.
[image: Table 1][image: Figure 3]FIGURE 3 | Socioeconomics characteristics.
The main grain producing areas are important agricultural areas in China, which play the most important supporting role for the national food security. Agricultural carbon emissions in the main grain producing areas are relatively high. Therefore, the main grain producing areas have great potential for carbon emission reduction. It is of great significance to study farmers’ low-carbon production behavior in main grain producing areas. Jiangsu is an important grain production province in China, and its agricultural production value and agricultural modernization level are in the forefront of the country. Therefore, Jiangsu province is selected as the research area; Xuzhou and Yangzhou cities are accelerating the construction of digital villages. They are key demonstration areas for agricultural green development and pilot areas for digital village construction. It is of practical significance to study the impact of digital technology use on farmers’ low-carbon production behavior in this area. Therefore, Xuzhou City and Yangzhou city are selected as the research sites, which are representative.
3.2 Variables selection
Dependent variable: In this paper, the low carbon agricultural production behavior of farmers is used as a dependent variable. China is the largest producer and consumer of pesticides in the world. The pesticide is overused, and the effective utilization rate is less than 35%. The excessive application of pesticides is an important source of agricultural carbon emissions. Therefore, this paper takes pesticide reduction application as an example to study farmers’ low-carbon production behavior. The question is: In recent years, the amount of pesticide application per hectare in your family is decreasing?
Core explanatory variables: Digital technology use is used as core explanatory variable. The question is: whether farmers obtain agricultural related information through digital technologies such as mobile phones, such as WeChat group, app or web browsing. When farmers use one of the platforms to obtain agricultural related information, the value is 1, otherwise it is 0.
Mediation variables (risk cognition): Excessive use of pesticides can cause serious damage to the environment (soil, water, atmosphere, ecological balance, etc.), produce a lot of carbon emissions, damage to farmers’ own health, lead to excessive residues of agricultural products, and seriously threaten the quality and safety of agricultural products. This paper comprehensively focused on the farmers’ risk cognition (e.g., farmers’ environmental risk cognition, health risk cognition, agricultural product safety risk cognition, and pesticide residue risk cognition) as a mediator variable.
Control variables: Following the existing relevant literature, gender, age, level of education, joint cooperative membership, food security cognition, number of the labor force, agricultural income, cultivated land area, technical guidance were used as control variables in this study. Table 2 shows the descriptive statistics of the variables used in this study.
TABLE 2 | Variable definitions and statistical descriptions.
[image: Table 2]3.3 Model specification
3.3.1 Benchmark regression model
The hierarchical five-likert scale technique was used to evaluate farmers’ pesticide reduction application behavior. Farmers’ pesticide reduction application behavior was ranked from 1 to 5, where 1 = strongly disagree, 2 = not quite agree,3 = general, 4 = relatively agree,5 = strongly agree. For this kind of discrete variable, probability model is usually used for estimation. As the discrete variable of farmers’ pesticide reduction application behavior has exceeded two categories and is in an orderly state, so, ordered Probit model approach was used to estimate farmers’ pesticide reduction application behavior. The basic form of the Ordered Probit model is as follows:
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The selection rule is:
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Assuming [image: image] ,then:
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In Eq. 1, [image: image] is an unobservable potential variable and [image: image] are independent variables, representing the factors affecting farmers’ pesticide reduction application behavior, namely risk cognition and control variables.[image: image] represents the parameters to be estimated, [image: image] ∼ N ( 0, [image: image] 2I), [image: image] is the cut-off point.
3.3.2 Mediating effect model
In the field of psychology and other social sciences, a large number of empirical articles have established mediating effect models to analyze the influence process and mechanism of independent variables on dependent variables. Among them, the most representative is the mediating effect test proposed by Wen et al. (2004). This paper uses this method to verify that risk cognition plays an intermediary role in the relationship between digital technology use and farmers’ low-carbon production behavior. The details are as follows:
[image: image]
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In the above equations, X represents digital technology use; [image: image] represents farmers’ pesticide reduction application behavior; [image: image] represents the risk cognition of farmers. [image: image]、b、c、c' are regression coefficients, e1、e2、e3 are the random error terms. In this paper, Eq. 4 is used to test the direct impact of digital technology use on farmers’ pesticide reduction application behavior. Eq. 5 and Eq. 6 are used to test whether the use of digital technology can indirectly affect farmers’ pesticide reduction application behavior by influencing farmers’ risk cognition.
4 RESULTS AND DISCUSSION
4.1 Impact of digital technology use
In Table 3, the results of Model 1 and 2 revealed that the use of digital technology has a positive and significant impact on farmers’ low-carbon production behavior. This indicates that with the rapid development of digitization and the popularization of the Internet networks, digital networks have become the main information sources of farmers. Through the digital network platform, farmers will receive more and more professional pesticide-related information and understand that excessive application of pesticides leads to increased carbon emissions and climatic and environmental problems. In this regard, farmers will carry out agricultural low-carbon production and reduce the usage of pesticides and hence it verifies the Hypothesis (H1). In Table 3, the use of digital technology has a significant and positive impact (at a 1% significance level) on the environmental risk cognition of farmers, agricultural product safety risk cognition, pesticide residue risk cognition, the use of digital technology has a significant and positive impact (at a 5% significance level) on health risk cognition, which verifies Hypothesis H2. The dissemination and education function of digital technology can increase the knowledge level of farmers, improve risk cognition.
TABLE 3 | Impact of digital technology use and risk cognition on farmers’ pesticide reduction behavior.
[image: Table 3]4.2 Impact of risk cognition
The results show that environmental risk cognition has a positive and significant impact on farmers’ low-carbon production behavior. If farmers assume that excessive pesticide use has an adverse effect on the environment, they are more likely to reduce the amount of pesticide use, consequently reducing agricultural carbon emissions. According to the findings, health risk cognition also showed a positive and significant relationship with farmers’ pesticide reduction behavior (at 5% significance level), indicating that when farmers think excessive spraying of pesticides has adverse impacts on their health, they are more likely to reduce pesticide use of pesticides. Likewise, agricultural product safety risk cognition showed a positive and significant association with farmers’ pesticide reduction behavior, when farmers assume that excessive pesticide use has an adverse impact on the safety of their agricultural product income and pesticide residues in agricultural products, they are more likely to avoid pesticide use. Similarly, risk cognition of pesticide residues also revealed a positive and significant relationship with farmers’ pesticide reduction behavior, indicating that When farmers are worried that the pesticide residues in agricultural products are too high and affect their income, they are more likely to reduce pesticide usage, so that hypothesis (H3) is verified here.
4.3 Mediating effect of risk cognition in the relationship between the use of digital technology and farmers’ low-carbon agricultural production behavior
According to the results of model 1 in Table 3, the impact of digital technology use on farmers’ low-carbon agricultural production behavior shows significant at a level of 1% with coefficient 0.933. It can be seen from the results in Tables 3, 4, that the use of digital technology has a significant and positive impact on risk cognition. According to the results of model 2 in Table 3, after the introduction of risk cognition, the impact of risk cognition on the pesticide reduction behavior of farmers showed a significantly positive relationship. At the same time, the impact of digital technology use on farmers’ pesticide reduction behavior still shows a significantly positive association, but the coefficient is reduced to 0.725. Therefore, risk cognition plays the role of a mediator in the relationship between digital technology use and farmers’ pesticide reduction behavior, which verifies hypothesis (H4). With the popularity of the Internet, the Internet has become one of the main channels for farmers to obtain relevant agricultural information and knowledge. This led farmers to understand that the excessive use of pesticides will increase carbon emissions and cause climatic and environmental problems. Farm households will also realize that the excessive application of pesticides will lead to pesticide residues, affect the safety of agricultural products, affect their health, and increase the levels of farmers’ risk cognition. This will promote farmers’ low-carbon production behavior.
TABLE 4 | Impact of digital technology use on farmers’ risk cognition.
[image: Table 4]4.4 Impact of control variable
Among control variables, joint cooperative membership has a positive and significant effect on farmers’ low-carbon agricultural production behavior. In practice, cooperatives provide standardized technical guidance and training services to their members through technical service teams, invited agricultural experts, and agricultural technology extension personnel, which promote farmers’ pesticide reduction behavior (Cai et al., 2019). Farmers considering food security showed a positive and significant association with farmers’ pesticide reduction behavior, indicating that farmers who are more aware about their food security are more likely to reduce the use of pesticide. Based on the findings of the study, agricultural income has shown a positive relationship with farmers’ pesticide reduction behavior at a significance level of 1%. This indicates that the higher the agricultural income, the more farmers rely on agricultural production and the more they can realize the losses due to the excessive use of pesticides. Therefore, farmers are more likely to reduce the use of pesticides. Likewise, the variable number of labor force has revealed a negative but significant impact on the farmers’ pesticide reduction behavior, pointing that the higher the number of labor force, the more they rely on non-agricultural income and pay less attention to the agricultural production activities. Therefore, farmers are unlikely to reduce pesticide application. Technical guidance from extension services has shown a positive and significant impact on farmers’ pesticide reduction behavior, showing that farmers with more access to extension sources obtained guidance from agricultural extension services are more likely to receive a reduction in pesticide reduction behavior. The more they know about pesticide residues, the more they know about pesticide usage norms, and the more likely they are to reduce pesticide usage. Farmers who have received training on pesticide usage are more likely to choose environmentally friendly pesticide application behavior (Li and Guan, 2013). This also reflects the importance of training in pesticide use in rational application. Results further showed a positive and significant association with farmers’ pesticide reduction behavior, indicating that the instructions regarding the use of pesticides through scientific sources led farmers to more likely reduce the use of pesticides. Relevant research shows that the size of the farm has a very important influence on the adoption of eco-friendly fertilization technology adoption. However, the regression results of this paper show that the land scale did not pass the significance test. The possible explanation is that the sample farmers’ land management scale is small, they may rely more on non-agricultural employment income, pay little attention to agricultural production, and adopt low-carbon production behavior which has no scale economy effect, which inhibits farmers’ low-carbon production behavior.
5 CONCLUSIONS AND POLICY IMPLICATIONS
5.1 Conclusions
Based on the field survey data of 571 farm households in China, and employs the Ordered Probit model and the mediating effect test method, this study empirically analyzes the impact of digital technology use on farmers’ pesticide reduction behavior by taking risk cognition as mediating variable. Based on the findings of the study, the following are the concluding points. Environmental risk cognition, health risk cognition, agricultural product safety risk cognition, and pesticide residue risk cognition have shown a significant and positive affect on farmers’ pesticide reduction behavior. The use of digital technology has a direct impact on farmers’ pesticide reduction behavior, while it indirectly affects farmers’ pesticide reduction behavior by influencing farmers’ risk cognition, which indicates that risk cognition plays a part of the mediating effect in this influence relationship. Among the control variables, joining cooperatives, considering food security, agricultural income, technical guidance, and following the instructions have shown positive and significant impact on the farmers’ pesticide reduction behavior. Furthermore, the number of labor force showed a negative and significant impact on farmers’ pesticide reduction behavior.
5.2 Policy implications
Based on the results of our study and the above conclusion, the following policy recommendations are proposed.
a. Governments and other authorities should formulate relevant policies to support digital development in rural areas, accelerate the construction of digital technology infrastructure, improve the level of rural digitization, and improve the availability of digital infrastructure for farm households. Improve the digital literacy of farmers and promote the development of low-carbon agriculture through digitization. Promote the rapid transformation of the mode of agricultural development by means of digital technology, in order to further promote the green and low carbon transformation and sustainable development of agriculture.
b. In the promotion of the current rural digital strategy, it is necessary to pay attention to the role of digital technology in the education of farmers’ ecological knowledge, make full use of the education and communication function of digital technology to disseminate ecological knowledge to farmers, improve farmers’ awareness of environmental protection and ecological risk cognition, enhance farmers’ pesticide residue hazards cognition, and enhance farmers’ skills in scientific and safe use of pesticides, so as to promote farmers’ pesticide reduction behavior.
c. Governments and responsible authorities should provide farmers with pesticide guidance and technical training about pesticide usage, which will improve their cognitive level, prevent excessive pesticide application, reduce uncertain behavior in pesticide usage, and fundamentally reduce agricultural carbon emissions.
d. We should explore and build a sound policy system to support the development of cooperatives, guide the healthy development of cooperatives, promote cooperatives to strengthen service guidance and training for farmers, and drive farmers’ low-carbon production behavior.
This study has few limitations as follows: First, due to limited time and funds, we only selected 571 farm households in Jiangsu province as the research object, which could not reflect the general situation of low-carbon agricultural production behavior in China. Due to the limited objective conditions, we used only 1 year data, that is, cross-sectional data of the peasant household survey, which cannot reflect the dynamic change process of the peasant household’s low-carbon agricultural production behavior. Therefore, future research should focus on expanding the research area and research objects and enhance the representativeness and persuasion of research conclusions. We should also use the tracking survey data for many years to investigate the dynamic change trend of farmers’ low-carbon production behavior.
Second, digital technology use can be affected by the personal characteristics of farmers, and it is a kind of self-selection behavior. Therefore, there may be endogenous problems. However, there is no appropriate tool variable in the questionnaire, so this problem is not well solved, which is also a defect of the paper. It will be improved in future research. With the continuous development of digital services, the digital literacy and digital skills of farmers are constantly improving, and the participation of farmers in digital production, digital logistics, digital marketing, digital finance, digital life and digital rural governance is getting higher and higher. Therefore, in the future, we should measure digital technology with a diversified indicator system. Low carbon production behaviors include chemical fertilizer reduction application, pesticide reduction application, conservation tillage technology, soil testing formula fertilizer technology, green pest prevention and control technology, water-saving irrigation technology, straw returning to the field, agricultural film recycling and so on. In this paper, the low-carbon production behavior expressed by pesticide reduction application has certain limitations. In the future, the low-carbon production behavior of farmers should be investigated from multiple dimensions.
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cognition
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Do you think excessive pesticide spraying is harmful to your own health?

= Yes; 0 = No

Do you think excessive pesticide spraying has an impact on the safety of agricultural products?
1= Yes; 0= No

Do you know what the pesticide residues are? 1 = don’t know at all, 2 = know a little, 3 = know
generally, 4 = know more, 5 = know very much
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Age of the household head
Education level of the household head

literate = 1, Primary school = 2, Junior middle school = 3, High school = 4 and College graduate
or above = 5

Whether to join cooperative

= Yes; 0 = No

Whether to consider food security
1= Yes; 0= No

Number of the labor force

Cultivated land area of family (i)
Household agricultural income (10 thousand)

Have you received any guidance from agricultural technicians on pesticides?

= Yes; 0 = No

Do you follow the instructions when applying the pesticides? 1 = Yes; 0 = No
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Model 1
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OPS/images/fenvs-10-1002181-g003.gif





OPS/images/fenvs-10-1002181-t001.jpg
Variables

Gender of farmers
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