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Introduction: The management of rural domestic waste is directly related to the quality of China's rural habitat and the ecological security of the countryside, and is one of the important tasks of rural revitalization.

Methods: Based on the perspective of digital technology empowering rural governance, this study uses the China Land Economic Survey (CLES) data to empirically test the impact of digital governance on the level of domestic waste separation for rural residents by constructing the ordered probit model.

Results and discussion: The results show that in the process of rural governance modernization, digital governance helps to improve the level of domestic waste separation for rural residents in the process of rural governance modernization, and the findings still hold after robustness tests. Mechanistic tests showed that digital governance can impact the level of domestic waste separation for rural residents through cadre-mass relationship and institutional trust. The findings of this study provide a new perspective on good environmental governance in China's countryside and have important implications for promoting the improvement of rural habitat quality.
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Introduction

Domestic waste management is one of the important initiatives to improve the quality of the rural habitat, and is an inherent requirement for rural revitalization. Currently, China's rural domestic waste production is increasing dramatically at a rate of 8–10% per year (1). The high rate of domestic waste generation creates the dilemma of “garbage-encircled villages,” which not only damages the rural habitat but also seriously threatens the national ecological security. International management experiences have confirmed that the source separation of domestic waste is an important path to effective waste management (2, 3). However, source separation of domestic waste in rural areas in China is currently at a small-scale experimental exploration stage and still faces a serious challenge of domestic waste management. Therefore, the State Council promulgated the Five-Year Action Program for the Improvement and Upgrading of Rural Habitat (2021–2025) in December 2021, which includes rural domestic waste management as one of the main ways to improve rural habitat.

In fact, the main obstacle to rural domestic waste management is that rural residents face a collective action dilemma, with low participation rates. From the perspective of economics, there are significant negative externalities associated with the emission of domestic waste from rural residents. To deal with negative externalities, economists have proposed both the Pigouvian and the Coasean paradigms (4). First, the Pigou paradigm, which advocates taxing rural residents for the negative externalities caused by the emission of domestic waste. Second, the Coase paradigm, which advocates clearly defined property rights. However, rural residents are independent individuals with large differences, making it difficult and costly to define property rights. Therefore, such natural resources should be considered public property. According to this logic, the initial right to discharge domestic waste belongs to the government, and rural residents must pay the government to dispose of domestic waste, but they are less environmentally aware and less willing to pay (5). In addition, the Chinese government-led model of rural environmental management is the public-private partnership, which involves a number of entities, such as the government, enterprises and farmers. However, an important problem with this model is that farmers are not sufficiently involved and face problems in organizing collective action. Although the government has adopted economic intervention policies, such as taxes, subsidies and incentives, to promote domestic waste management in rural areas, the sustainability of such policies is limited (6), and they do not provide sufficient incentives for everyone. Combined with the weak regulation of domestic waste segregation in China, it is easy for free rider behavior to occur, resulting in inefficient policy implementation (7). Considering that rural residents are not only the main subjects but also the beneficiaries of rural domestic waste management, their level of participation is directly related to the quality of rural domestic waste management. So, how can rural residents become “endogenous management agents” of domestic waste?

Currently, many scholars have gradually focused on studying the impacting rural residents' domestic waste management. Based on the published literature, the factors can be divided into internal and external factors. The internal factors are mainly based on psychological cognitive perspectives such as environmental concern (8), waste governance cognition (9), environmental governance perceptions (10), and altruistic preferences (11). The external factors are mainly environmental, such as economic incentives (12, 13), transportation conditions (14), fiscal decentralization (8), environmental advocacy, and monitoring (15), and political participation (16). In addition, some scholars have also found that the consistency between rural residents' willingness to separate domestic waste and their separation behavior is low based on the theory of planned behavior (17). From the above literature review, it can be seen that few scholars have examined the impact of digital governance on the management of domestic waste of rural residents based on the digital empowerment perspective.

With the rapid development of digital technologies such as the internet, big data, artificial intelligence, cloud computing and blockchain, they are profoundly influencing and changing the way humans produce, live and govern (18–20). From the perspective of digitally empowered governance approaches, digital governance is a governance model in which the government applies digital technology between the government and residents, enterprises and other subjects, as well as in the internal operation of the government to achieve the purpose of simplifying the process of handling public affairs and achieving democratic governance (21). As the foundation of the national governance system, rural governance is also undergoing a continuous transformation toward digitalization, networking and intelligence (22–24). The Central Internet Information Office and ten other departments jointly issued the Action Plan for the Development of the Digital Countryside (2022–2025) in January 2022, which proposes to improve the rural intelligent party building system and promote the extension of “Internet + Government Services” to the countryside (25, 26). It can be seen that as a powerful tool for the government to promote reform and improve governance, digital technology empowerment has changed the culture of rural organization and service delivery, enabling villagers and multiple subjects to participate in the design of public services, and promoting a two-way interactive change in rural social governance (27). This change in governance helps to increase individual participation in village governance practices (28). Currently, digital governance in rural areas focuses on promoting the construction of platforms such as “Internet + Party Building” and “Internet + Government Services” and access to the countryside to recreate and optimize the rural governance space (29). In addition, according to the Statistical Report on the Development of the Internet in China, as of December 2020, there were 309 million rural internet users in China, accounting for 31.3% of the total number of internet users, and the rural internet penetration rate was 55.9% (30). This provides a good foundation for digital governance in rural areas of China.

Currently, some scholars have begun to focus on the impact of digital technologies on residents' environmental behavior. In the field of environmental governance, some scholars believe that enhancing environmental information and education has a positive impact on the adoption of environmental behavior, but this impact is moderated by the level of environmental awareness of the population (31). Information tools, such as the internet, have already proven to be a key element in spreading and encouraging environmental programs and improving environmental protection behavior in the home or individuals (32, 33). Most importantly, internet technology can facilitate internet access for vulnerable groups, increase their environmental awareness and promote their participation in source separation of solid waste (34). 83% of women from Kermanshah city in Iran emphasized the role of the internet in increasing their knowledge and attitude toward solid waste recycling (35). 30% of individuals in Kampala city used the internet to access information to improve the level of solid waste management (36). Some scholars also found that using the internet during working hours and using the internet in spare time for learning activities is more conducive to improving individuals' pro-environment behavior (37). Although some scholars have begun to focus on the impact of information technology on individual or family environmental behavior, they have mainly examined the behavior of urban residents. Compared to urban areas, digital governance in rural areas is relatively weak and there is a risk of digital marginalization (38). Then, does digital governance affect the behavior of rural residents in terms of domestic waste separation? If so, what are the mechanisms of this impact? This is worth exploring further.

Compared with previous studies, this study highlights the following aspects. First, few scholars have examined the impact of digital governance on the level of domestic waste separation for rural residents based on the perspective of digital technology empowerment of rural governance. In fact, digital governance is one of the key ways to achieve the modernization of rural governance in China, and the Chinese government is working efforts to implement it. On the other hand, rural domestic waste management is an inherent requirement for improving the quality of rural habitat and realizing the rural revitalization strategy. Therefore, it is necessary for the study to explore the relationship between the two. Second, based on the perspective of cadre-mass relationship and institutional trust, we explore the path of the effect of digital governance on domestic waste separation of rural residents. This study helps to enrich the content of rural residents' domestic waste management behavior, and provides an idea for improving rural habitat management.

This study includes five parts. The first part is an introduction describing the background, problem and significance of the study. The second part proposes the research hypotheses based on relevant theoretical analysis. The third part describes the data and methods used in this study. The empirical analysis and results of the impact of digital governance on the level of domestic waste separation for rural residents are discussed in the fourth part. The fifth part presents the main research conclusions and policy implications.



Theoretical hypothesis


Direct impact of digital governance on the level of domestic waste separation for rural residents

First, the information-sharing effect of digital governance. Digital governance has the advantage of information sharing, which can effectively integrate the elements of rural social resources and provide rural residents with the most up-to-date and comprehensive information services (22). The management of domestic waste in rural areas is one of the public affairs of the village. By using the digital governance platform, the policies and regulations on rural domestic waste management and the progress of domestic waste management can be effectively and timely communicated in a timely manner through text, images and video. This way not only improves the publicity of domestic waste management policies, but also increases the awareness and participation of rural residents in domestic waste management policies. In addition, the channels of environmental education for grassroots party members or the public can be widened through the construction of the “Internet + Party Building” platform. In particular, an exemplary role in environmental protection can be played by grassroots party members. Some studies have shown that environmental education can increase the awareness and concern of the rural residents about environmental issues, which in turn promotes their participation in the management of domestic waste (16, 31).

Second, the social monitoring effect of digital governance. As we all know, rural domestic waste management is one of the public affairs of the village, which has the property of quasi-public goods and is very prone to free-riding behavior. This is the root of why rural domestic waste is so difficult to manage. In fact, digital governance mainly facilitates the efficient collection of public opinion by grassroots self-governing organizations and improves the efficiency of two-way communication between the government and the public (19, 39), which has a public participation and monitoring function (40). In other words, digital governance not only helps to achieve mutual supervision between rural residents and grassroots cadres in rural domestic waste management issues, but also provides a diversified channel for rural residents to participate in the public affairs of village domestic waste management. At present, online supervision is becoming more common and has the potential to support supervision in rural areas (41). In rural areas of China, some provinces, such as Zhejiang and Hunan, have started to implement the “Internet + supervision” model. Kathuria's (42) study confirms that public participation in social monitoring can improve the level of environmental regulation. In addition, the externalities of social monitoring can also lead to positive responses from actors, which manifest themselves as an internal drive (43). This reduces the likelihood of rural residents free-riding on domestic waste management and increases their participation in domestic waste management (44). In short, in the area of domestic waste management, digital governance strengthens the mutual supervision between rural residents and village cadres. Village cadres pay more attention to rural domestic waste separation due to the environmental protection performance evaluation by higher government departments. Rural residents, who are bound by supervision and the increased risk of punishment for bad behavior such as littering, will actively participate in the separation of domestic waste out of rational choice. Based on the above analysis, we propose the following hypothesis:

H1. Digital governance helps to improve the level of domestic waste separation for rural residents.



Mediating effect of cadre-mass relationship and institutional trust

Digital governance, with the advantage of information sharing, helps to eliminate hierarchical boundaries in the cadre-mass relationship, making the relationship between subjects fair and democratic (45). This helps to enhance mutual understanding and trust between villagers and village cadres, forming a good cadre-mass relationship. Cadre-mass relationship is a special form of social network, an important component of social capital, and plays an important role in the work of rural society (46). According to the embeddedness theory perspective the social network in which an individual lives influences his or her behavioral decisions (47). In rural China, which has been a typical acquaintance society since ancient times, social networks are formed through kinship, blood and local ties, and cultures such as human kindness and face(mianzi) are deeply rooted in the soil of the vernacular social network and have an important influence on the functioning of the rural social ecology (48). It was shown that social networks can increase rural residents' familiarity, reduce uncertainty in making behavioral decisions, and increase their level of domestic waste separation (49–51). In addition, the social network formed by the cadre-mass relationship can also enhance the flow and exchange of information and increase the level of trust among each other, thus promoting the participation of rural residents in rural environmental governance (52). Based on the above analysis, we propose the following hypothesis:

H2. Digital governance can improve the level of domestic waste separation for rural residents by promoting cadre-mass relationship.

Information visualization theory suggests that the visual presentation of information through graphics and video enhances the reception of information by individuals (53). With the advantage of digitalization, the rural digital platform expands the publicity channels of the domestic waste management policy and effectively realizes the combination of text and image or video presentation. This helps to increase rural residents' awareness of the rural domestic waste management policy, which builds institutional trust. Institutional trust refers to citizens' trust in government and political institutions (54), and is an important measure of the health of democracy in modern countries (55, 56). From a theoretical perspective, behavioral public management suggests that institutional trust is a heuristic tool to stimulate citizen participation and support government action (57, 58). Moreover, institutional trust can also create a soft constraints that can effectively discourage opportunistic behavior such as free-riding and avoid the prisoner's dilemma (59, 60). Binding mechanisms based on institutional trust can be effective in reducing the cost of implementing policies and increasing rural residents' awareness of environmental institutional policies (61). Some scholars have also found that institutional trust can improve rural residents' participation in rural environmental governance (62, 63). Based on the above analysis, we propose the following hypothesis:

H3. Digital governance can improve the level of domestic waste separation for rural residents by promoting institutional trust.

Based on the above analysis, this study proposes a mechanism map of the impact of digital governance on the level of domestic waste separation for rural residents (Figure 1).
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FIGURE 1
 Mechanisms of the impact of digital governance on the level of domestic waste separation for rural residents.





Data and methods


Data sources

Data from the China Land Economy Survey (CLES) conducted by Nanjing Agricultural University in 2021. The survey covered rural areas in Jiangsu Province. The research questionnaire consists of a questionnaire for rural residents and a questionnaire for villages. The rural resident questionnaire covers rural resident production behavior, land use, family income and expenditure and assets, rural finance, rural governance, etc. The village questionnaire covers the demographic characteristics of the village, the land situation, the collective economy and the external environment. The research activity uses PPS sampling, for each prefecture-level city in Jiangsu Province, two counties and districts are randomly selected, each county and district is randomly selected two townships, each township is randomly selected one administrative village, each village is selected 50 households, the total sample of 2627 households. After removing samples with missing values and outliers from the questionnaire, the final sample size was 2342.



Variable descriptions
 
Dependent variable

The dependent variable in this paper is the level of domestic waste separation (DWS) for rural residents. Based on the research experience of relevant scholars (64), and combining the current domestic waste classification standards and the living habits of rural residents, the level of domestic waste separation for rural residents is set at four levels, as shown in Table 1. Among the 2,339 rural residents surveyed, 51.56% of rural residents had not yet separated their domestic waste, 32.66% had separated their domestic waste into two categories, 11.37% into three categories and 4.40% into four categories.


TABLE 1 Statistics on the level of domestic waste separation for rural residents.
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Core independent variable

The core independent variable in this paper is the level of digital governance (DG). The current forms of digital governance mainly include “Internet + Party Building,” “Internet +Public Services,” etc. The Central Internet Information Office and ten other departments jointly issued the Action Plan for the Development of Digital Villages (2022–2025) and the Implementation Opinions on Promoting the Construction of High-Quality Digital Villages issued by Jiangsu Province, both of which set out the requirements for extending “Internet + Party Building” and “Internet + Government Services” to the countryside. The connotation of “Internet + Party Building” is to promote the disclosure of various kinds of information, widen the communication channels between the Party and the masses, and smooth the flow of public opinion. The “Internet + Government Services” emphasizes the sharing of government information and the online processing of agriculture-related matters. Building a digital governance platform and connecting it to the countryside is the basis for implementing digital governance. At present, the sinking of digital governance platforms into the countryside is the key to improving digital governance in rural areas, and is an inevitable requirement for narrowing the digital divide between urban and rural areas. Therefore, this paper uses the connectivity of digital governance platforms in villages to measure the level of digital governance in rural areas. In the CLES village questionnaire, village council members were asked about the digital governance of their village. If the sample village is connected to both the “Internet + party building” and “Internet + government services” platforms, the level of digital governance is assigned a value of 2. If only one of these platforms is connected, the value is assigned to 1. If the sample village is not connected to the “Internet + Party Building” and “Internet + Government Services” platforms, the level of digital governance is assigned a value of 0.



Mediated variables

As explained above, the mediating variables in this study include cadre-mass relationship (CMR) and institutional trust (INT). First, cadre-mass relationship is a special type of social capital that can stimulate the endogenous power of villages and fully mobilize villagers to participate in rural governance. Among them, cadre-mass relationship includes both the villagers' trust in village cadres (VTVC) and village cadres' attitude toward serving the public (65). The CLES rural residents questionnaire asked respondents about their level of trust in village cadres, with a range of values from 1 to 5, with higher values indicating a higher level of trust in village cadres. In addition, the CLES rural residents questionnaire also asked respondents about the service attitude of village party cadres (SAVPC) in working for the people. The specific content of the questionnaire is “In the process of contact with village party cadres, how do you feel their work attitude toward serving the public?”. The range of values is 1 to 4, namely “cold attitude and poor service,” “lack of patience and average service,” “average attitude and service,” “enthusiastic and good service.”

Second, institutional trust. Based on the CLES rural residents questionnaire, institutional trust is measured by the “level of trust in the laws and regulations governing domestic waste management in the village.” This is measured on a 5-point Likert scale from “not at all” to “a great deal of trust.” The higher the score, the more rural residents trust domestic waste management system in their village. The statistics of the CLES survey sample show that the mean value of institutional trust reached 3.878, which shows that rural residents trust the laws and regulations related to domestic waste management implemented in their villages. This is closely related to the efforts of the grassroots government's efforts in recent years, which have led to improvements in the rural habitat and increased the level of institutional trust for rural residents.

Control variables. The factors affecting the level of domestic waste separation for rural residents are complex. To reduce omitted variable bias and improve the accuracy of the estimation results, this study controls for the individual characteristics, household characteristics and village characteristics of the respondents, respectively.



Individual characteristics

It includes: “age of the respondents (Age)”; “gender of the respondents (Gender),” male = 1, female = 0; “years of education of the respondents (Education),” illiterate = 0, primary school = 6, middle school = 9, high school =12, technical secondary school/vocational high school = 14, college=15, bachelor = 16, master = 19, doctorate = 22; “health of the respondents (Health),” incapacitated = 1, poor = 2, moderate = 3, good = 4, excellent = 5.



Household characteristics

Family income (FAI) refers to total household income (CNY 10000). Family size (FAS) is expressed as the number of permanent residents in the family. Family political belief (FPB) is expressed by whether there are party members in the family. If there are party members in the family, a value of 1 was assigned, otherwise, 0.



Village characteristics

Village location (VIL) is expressed by the distance between the village and the township government (km). Village economy (VIE) is indicated by whether the village is economically weak or not. If the village economy is weak, a value of 1 was assigned, otherwise, 0. Village sanitation facilities (VSF) are expressed by the number of village garbage cans (bins). Village income per person (VIPP) is expressed in survey specific values (CNY 10,000/person). Table 2 shows the description and statistics of the relevant variables.


TABLE 2 Variable descriptive statistics.
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Model

The level of domestic waste separation for rural residents is an ordered discrete variable. Therefore, we use the ordered probit model to analyze the impact of digital governance on it. The model form is as follows:

[image: image]

In formula (1), Dwc*is an unobservable latent variable. Dg represents the level of digital governance. Controlit is a control variable that includes individual characteristics, household characteristics and village characteristics. α and γ are the coefficients of the independent variable. εit is a random error term. Selection models for Dwc can be constructed using latent variables. The specific form of the model is as follows:

[image: image]

In formula (2), Dwc represents the level of domestic waste separation for rural residents, and is an ordered variable from 1 to 4. λ1 < λ2 < λ3 is the parameter to be estimated, which is 3 cut points, classifying the level of domestic waste separation of rural residents into 4 levels of hierarchy. When Dwc=1, it means that rural residents do not separate their domestic waste. When Dwc=2, it means that rural residents divide their domestic waste into two categories. When Dwc = 3, it means that rural residents divide their domestic waste into three categories. When Dwc = 4, it means that rural residents divide their domestic waste into four categories.




Empirical results analysis


Regression results for direct effects

First, a multicollinearity test is carried out. The results showed that the variance inflation factor (VIF) of each explanatory variable took values between 1.03 and 1.45, the mean value of which was 1.17, proving that there is no problem of multicollinearity in the regression model. Second, in order to eliminate the effects of heteroskedasticity and autocorrelation of the residuals on the model estimation results, all regressions in this paper were estimated using clustering robust standard errors (clustering to the village level). Finally, to ensure the quality of the regression results, the individual characteristics, household characteristics, and village characteristics of the respondents were progressively introduced into the ordered probit model.

The estimation results in Table 3 show that the Pseudo R2 of model M4 is 0.044, which is greater than the results of model M1–model M3, after including the level of digital governance, the level of domestic waste separation of rural residents and the control variables in the model at the same time. This suggests that the estimation results of model M4 are more suitable for research analysis. To further illustrate the impact of digital governance on the level of domestic waste separation for rural residents, the marginal effects are reported based on model M4 (Table 4). Next, the paper will focus on Table 4 for a more detailed analysis.


TABLE 3 Regression results on the direct impact of digital governance on the level of domestic waste separation for rural residents.
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TABLE 4 Marginal effects of the ordered probit model M4.
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Second, the impact of digital governance. Model M4 estimation results in Table 3 show that digital governance has a positive relationship with the level of domestic waste separation for rural residents. This indicates that the higher the level of digital governance, the higher the level of domestic waste separation for rural residents. The marginal effects in Table 4 show that for each unit increase in the level of digital governance, the probability of rural residents not separating their domestic waste decreases by 5.1% and the probability of separating their domestic waste into two, three and four categories improve by 2.1, 1.9, and 1.1%, respectively. A relatively reasonable explanation is that digital governance has promoted the dissemination of national policies on rural domestic waste management, broadened rural residents' access to information about domestic waste management and raised their cognition of the hazards of domestic waste and their awareness of separation. However, digital governance is still at a preliminary stage, and the acquisition of knowledge and awareness of domestic waste separation by rural residents is a process that is constantly deepening. Therefore, its impact on rural residents' domestic waste separation shows a decreasing effect from simple to complex separation. In other words, its influence has a ripple effect. Thus, it is clear that digital governance helps to promote the level of domestic waste separation for rural residents. Therefore, hypothesis H1 is confirmed.

Finally, the impact of control variables was analyzed. The age of the respondents was significantly negative at the 1% level, indicating that the older the rural residents were, the lower the level of domestic waste separation. A plausible explanation is that the older the rural residents are, the more their awareness and knowledge of domestic waste separation is relatively low, leading to a lower level of domestic waste separation. The number of years of education of the respondents was significantly positive at the 5% level, indicating that the longer the years of education of the rural residents, the higher the level of domestic waste separation. It is possible that education can make rural residents aware of the importance and necessity of waste separation. Both family income (FAI) and village income per person (VIPP) were significantly positive at the 1% level, indicating that higher income levels help to improve the level of domestic waste separation for rural residents. As the Chinese proverb says, “When the granaries are full, people follow appropriate rules of conduct, and when there is enough to eat and wear, people know honor and shame.” Family size (FAS) was significantly positive effect at the 1% level. It may be that the more people there are in a household, the more waste there is. If the waste is not separated and disposed of in time, it will not only affect the environment around the house but also endanger the health of the family. The more complete the village sanitation facilities (VSF), the higher the level of domestic waste separation for rural residents. A possible explanation is that VSF not only reduces the cost of domestic waste management for rural residents to a certain extent, but also provides convenience for rural residents to separate their domestic waste.



Mediation effect test

The findings above confirm hypothesis H1, which states that digital governance has a significant positive effect on the level of separation of domestic waste for rural residents. Next, we test hypothesis H2 and hypothesis H3 to analyze why digital governance has an impact on the level of domestic waste separation for rural residents. This will help to summarize the current issues and provide empirical revelations of rural domestic waste separation.

First, Model M1 and Model M2 in Table 5 test the impact of digital governance on the cadre-mass relationship (CMR). According to the regression results of the ordered probit model, digital governance has a significant positive effect on the villagers' trust in village cadres (VTVC) and the service attitude of village party cadres (SAVPC), indicating that digital governance helps to promote cadre-mass relationship. Therefore, digital governance can improve the level of domestic waste separation for rural residents by promoting cadre-mass relationship.


TABLE 5 Regression results for impact mechanisms.
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Second, Model M3 in Table 5 tests the impact of digital governance on institutional trust. According to the regression results of the ordered probit model, digital governance has a significant positive effect on institutional trust. This indicates that digital governance can improve the level of domestic waste separation for rural residents by promoting institutional trust. Therefore, hypothesis H2 and hypothesis H3 are confirmed.



Robustness test

(1) Endogeneity issues. There may be some endogeneity issues with the above regressions, which may lead to inconsistent estimation results. Therefore, the regressions were re-estimated using the instrumental variables method. The level of digital cognition of village cadres (DCVC) was chosen as the instrumental variable in this study. Two questions were addressed in the CLES village questionnaire. First, do you think it is necessary to adopt the form of “Internet+” (e.g. “Internet + community”) to promote rural governance? Second, do you think it is necessary to improve the digital literacy of farmers? Each is measured on a 5-point Likert scale from “totally unnecessary” to “very necessary.” The above two questions reflect the level of awareness of digital transformation for village cadres from the perspective of digital literacy of the providers and participants of digital governance, respectively. In this study, the responses to the above two questions will be added together to obtain the level of DCVC.

There are two main reasons for choosing DCVC as an instrumental variable in this study. First, village cadres are the practitioners of digital governance in rural areas. In rural governance, village cadres are the foundation of the government's work in rural areas, and are the leaders in improving the capacity of grassroots governance and the practitioners of governance modernization. It can be said that the construction of a digital platform for villages is closely related to village cadres. Second, cognition determines behavior. The theory of planned behavior (TPB) generally suggests that individuals' behavioral intentions are influenced to some extent by their level of cognition. In other words, the stronger the digital cognition of village cadres, the more they will help to promote the digital transformation of rural governance. However, the personal digital cognition of village cadres does not directly impact the level of domestic waste separation of other villagers. Therefore, the instrumental variables chosen in this paper theoretically meet the requirements of relevance and exogeneity.

Next, econometric methods are used to further test the appropriateness of the instrumental variables chosen for this paper. The Durbin-Wu-Hausman (DWH) test showed that the values corresponding to Durbin (score) chi2 and Wu-Hausman F were 21.839 and 21.919, respectively, both significant at the 1% level, making it necessary to use the instrumental variable method. The under-identification test showed a Kleibergen-Paap rk LM statistic of 139.397, rejecting the original hypothesis of under-identification at the 1% level of significance. The weak instrumental variable test showed that the Kleibergen-Paap rk Wald F statistic of 405.788 was much greater than the critical value of 16.38 at the 10% level of the Stock-Yogo test, rejecting the original hypothesis that the selected instrumental variable was a weak instrumental variable. It can be seen that the instrumental variables selected for this study are relatively appropriate.

Given that the dependent variable is an ordered discrete variable, the conditional mixed process (CMP) method was used for estimation to address the endogeneity of the model. The CMP method is a two (multi) stage regression model that is based on a seemingly uncorrelated regression, estimated using the method of great likelihood, and implemented by constructing a recursive system of equations (66). The results of the estimation of model M1 in Table 6 show that the DCVC is significant at the 1% level and satisfies the correlation, and the atanhrho_12 value also passes the significance test, indicating that the CMP estimation is more appropriate at this point. After using instrumental variables to address endogeneity, the effect of digital governance on the level of domestic waste separation for rural residents rises to 0.714, which is larger than the estimated coefficient of the ordered probit regression (model M4 in Table 3), indicating that the ordered probit estimates above are somewhat biased downwards. This suggests that the estimation results in this paper are robust.


TABLE 6 Estimation results of robustness tests.
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(2) Replacement model testing. To further test the reliability of the model estimation results, digital governance, the level of domestic waste separation for rural residents and control variables were introduced into the ordered logit model for regression. The estimation results of model M2 in Table 6 show that the impact of digital governance on the level of domestic waste separation by rural residents is significant in line with the estimation results of model M4 in Table 3, with only the regression coefficients differing. This suggests that the estimation results in this paper are robust.




Conclusions and policy implications

To implement rural revitalization and build a beautiful countryside, “green” is the “base color.” As an important pollution prevention and treatment project to improve the quality of rural habitat, the effective management of rural domestic waste cannot be achieved without the active participation of rural residents. So, how can we increase the level of domestic waste separation for rural residents? Based on digital technology empowering rural governance perspective, this study uses CLES survey data to empirically explore the impact of digital governance on the level of domestic waste separation for rural residents by constructing the ordered probit model. The study found that digital governance helps to improve the level of domestic waste separation for rural residents in the process of modernizing rural governance, and the findings still hold after robustness tests. Mechanistic tests showed that digital governance can impact the level of domestic waste separation for rural residents through cadre-mass relationship and institutional trust.

Based on the above conclusions, the following policy recommendations are proposed.

(1) Continue to strengthen digital governance in rural areas and improve the level of domestic waste separation for rural residents. In the process of modernizing rural governance, it is important to continuously strengthen rural informatization and embed digital technology into rural governance. On the one hand, government departments need to accelerate the extension of digital platforms to rural areas and increase the depth and breadth of digital governance applications in the rural sector. On the other hand, through the digital governance platform, an environmental protection information column will be opened to publish information on the management of rural domestic waste, and village cadres will be asked to lead rural residents to learn and understand about waste management together. The main objective is to raise the level of awareness of village cadres and rural residents on domestic waste management.

(2) Establishing good cadre-mass relations and helping to implement rural environmental management on the ground. Asking the people not only strengthens the village cadres' understanding of the problems that exist in the process of rural domestic waste management, but also enables them to contact and care for the villagers, understand their ideas and needs in domestic waste management, and truly implement the policy on the ground. Therefore, in rural environmental management, village cadres should strengthen their liaison and communication with villagers more often and adopt a combination of online and offline methods, such as holding seminars, democratic life meetings, regular visits, etc. Especially in the current period of high prevalence of infectious diseases, such as COVID-19, it is important to take advantage of digital governance. Through digital platforms such as “Internet + Party Building” and “Internet + Government Services,” it is possible not only to expand the communication channels between the Party and the masses, but also to publicize the policies and effectiveness of domestic waste management public through digital platforms in a timely manner. The aim is to build a good image and credibility of open village affairs, establish a good cadre-mass relationship, and reduce the cost of rural environmental management.

(3) Improve the policy system of rural domestic waste management and enhance the participation of rural residents. Government departments should adopt a fair and democratic approach to guide rural residents to participate in the formulation, implementation and management of rural domestic waste policies. Through democratic discussions and other means, rural residents will be encouraged to meet face-to-face with policy makers and implementers to interpret and improve existing policies on rural domestic waste management and avoid empty-headed policies. In this way, the policy needs of rural residents can be met, and their understanding of and confidence in the policy can be increased, thus motivating them to participate in domestic waste management.
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