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The implementation of environmental monitoring policies is of great significance in reducing pollution and improving the ecological environment. This study looks at three dimensions of Sabatier’s policy environment framework: the tractability of the problem, the ability of the statute to structure implementation, and non-statutory variables, explores in detail the complex configuration of technology availability, change required, financial resources, implementing officials, public support, and socio economic conditions. The results based on data from 30 provinces in China identify four different combinations of conditions that match “Opinions on Deepening the Reform of Environmental Monitoring and Improving the Quality of Environmental Monitoring Data” environmental monitoring policy implementation: “priority governance” means that the change required is the most important variable in high-pollution provinces, “money talks” suggests that financial resources are a more important condition in north-western provinces, “coordinated implementation” is associated with non-statutory variables such as public support and socio-economic conditions being neither sufficient nor necessary conditions; and when both the ability of the statute and nonstatutory variables were identified as necessary conditions, as in the capital city, this is termed the “comprehensive strategy”.
Keywords: public policy, environmental monitoring policy implementation, fs-QCA, policy implementation process, configuration combination
1 INTRODUCTION
In recent years, China’s rapid economic development and environmental pollution problems have become increasingly prominent, and the implementation of environmental monitoring policies is of great significance in reducing pollution and improving the ecological environment. The Chinese government has issued a series of environmental protection policies and regulations, of which environmental monitoring policy is an important part, and its implementation is directly related to the implementation of environmental protection policies. In addition, the continuous progress of environmental monitoring technology and the accumulation of environmental monitoring data provide more possibilities and challenges for the implementation of environmental monitoring policies. Not only that, the international community is increasingly concerned about environmental issues, and the study of China’s environmental monitoring policy implementation also needs to consider the trends and requirements of international environmental governance. Therefore, an in-depth study on the implementation of China’s environmental monitoring policy will help improve the environmental monitoring policy system, enhance the effectiveness of the implementation of environmental monitoring policy, and promote the practical advancement of environmental protection.
Studying environmental monitoring policy implementation and evaluating its determinants is an important topic in public policy research (Swanson et al., 2001; Vesterager et al., 2016; Howes et al., 2017; Zhang and Yao, 2018). Sabatier and Mazmanian (1980) proposed a policy implementation framework by examining the stages of different factors and the achievement of statutory objectives. A series of studies followed their original research and studied the effects of factors such as stakeholder participation, economic conditions, technology and human resources (Challies et al., 2017; Klaster et al., 2017; Teodoro et al., 2018). Another strand of the literature studied implementation strategies and focussed particularly on the influence of different conditions (Ingram, 1990; Matland, 1995; Li et al., 2023). A number of variables such as interest group pressure (Lundin, 2007; Sharp et al., 2011), central government support (Zhan et al., 2014), and implementing officials (Sabatier, 1986) have been analysed.
The majority of recent studies have used case analysis to indicate whether the framework in question has been successfully applied (Sabatier, 1986). A key problem with much of the literature on environmental monitoring policy implementation is that the conclusions drawn from case studies are inspiring but have limited generalizability (Wang, 2016; Wang and Zhou, 2022). Second, conventional statistical analysis is limited when attempting to test the complex causal relations among explanatory variables (Fiss, 2011). Although scholars have begun to focus on individual policy implementation variables (Tuokuu et al., 2018), more research is needed to cover the effects of various combinations of conditions. Third, most empirical research on the variables involved in policy implementation has been based on the US or European countries, and we know little about whether this framework is applicable to developing countries such as China.
With the continuous promotion of ecological civilisation construction in various countries, the breadth and depth of the implementation of various types of environmental policies are continuously extended, and in this process, the factors affecting the implementation of environmental policies can not be ignored more and more. The policy implementation framework based on Sabatier scholar has been widely applied in many fields such as agriculture, education, medical care, laws and regulations. For example, Yang and Huang (2022) explored the historical evolution of rural teacher supplementation policy based on the Sabatier policy implementation framework, and Foley, 2015 scholar explored the practice differentiation of the implementation of poverty subsidy policy in township secondary schools based on the Sabatier framework model in the context of education poverty alleviation (2015). In the field of agriculture, Montefrio and Sin., 2021 explored the effectiveness of the implementation of the policy based on the practice of facility-based agriculture policy on the farms and the landing situation, for example, (2021). In addition, Li et al., 2022 scholars explored the influencing factors of poverty alleviation policy implementation in poverty-stricken areas based on the policy implementation framework (2022); in the medical field, Gauthier-Beaupré et al., 2023 explored the evolution of medical and health policies based on the evolution and development of Sabatier’s framework (2022). Comprehensively, it is not difficult to find that the Sabatier policy implementation framework is a good guide for scholars to understand the influencing factors affecting policy implementation. However, with the passage of time and the change of application scenarios, it is not yet known whether the Sabatier policy implementation framework is suitable for exploring the effectiveness of environmental monitoring policy implementation in the Chinese context. Most of the existing studies have been conducted on the basis of the original framework, and there is no answer to the question of whether there are interactions between the influencing factors and whether their combination and configuration have an impact on policy implementation.
Based on this, this article attempts to further the study on environmental monitoring policy implementation by developing configuration theories for policy implementation. We use a set-theoretic approach. Fuzzy set qualitative comparative analysis (fs-QCA) enables us to address equifinality, conjunctural causation, and asymmetric relations among explanatory variables (Meuer and Rupietta, 2017). In addition, this article is based on the cases of 30 Chinese provinces in 2016, which provides an opportunity to test the factors and framework developed for analysing Western societies.
2 THEORETICAL FRAMEWORK
Although an enormous amount of research has been conducted on policy implementation, there are few synthetic theories that integrate most of the approaches. The top-down and bottom-up perspectives of policy implementation offer different explanations for implementation strategies. Scholars examining commitment-oriented hypotheses scholars have sought to identify the best way to move from a policy proposal to successful implementation (DeLeon and DeLeon, 2002). The top-down approach emphasizes centrally defined policy intentions and their hierarchical execution (Treib, 2006). Sabatier and Mazmanian (1980) performed a pioneering study on public policy implementation and developed a conceptual framework that consists of the tractability of the problem, the ability of the statute to structure implementation, and non-statutory variables. Sabatier (1986) furthered this research by explaining that each of the policy stages can affect subsequent stages, and he then proposed the six sufficient and generally necessary conditions for effective policy implementation: clear objectives, adequate theory, legal structure, effective implementing officials, political and public support and stable socio-economic conditions (Wang et al., 2022).
In contrast, the bottom-up perspective contends that street-level bureaucrats represent the key factor in monitoring policy implementation (Hjern, 1982). By arguing that the top-down perspective research focuses mainly on rigorous models but has a misplaced focus, the bottom-up perspective assumes that environmental monitoring policy implementation should combine freedom and capacity for action (Sevä and Jagers, 2013). The main difference between the two perspectives is whether policy implementation needs to be included in policy formulation (DeLeon and DeLeon, 2002). In line with previous policy implementation research, in this article, we define environmental monitoring policy implementation as environmental monitoring laws being translated into implemented programs.
The reasons for selecting the Sabatier and Mazmanian (1980) policy implementation process as the major theoretical framework in this article were as follows. Firstly, an increasing number of studies have found that Chinese policies are generally formulated by the central government, while local officials simply implement the policy (Manion, 1991; Zhou, 2010; 2017), and the Communist Party of China always provides overall leadership and coordinates the efforts of all involved. Additionally, in such a governing system, the top-down perspective will help us to illustrate the factors involved in the policy implementation process. Secondly, the framework analyses the interactions among different factors throughout the policy implementation process, which is the focus of the present article. By identifying the complex causal relations involved in environmental monitoring policy implementation, this framework provides the basic foundation for this study and offers opportunities for further modifications.
While Sabatier and Mazmanian (1980) illustrated in considerable detail why the tractability of the problem, the ability of the statute to structure implementation and non-statutory variables affect policy implementation, this article outlines these aspects only briefly and instead focuses on explaining how the policy implementation framework differs across the three stages. To further develop the theory of environmental monitoring policy implementation, I provide further details on these three aspects with respect to the Chinese cultural context, as explained in the following sections. Firstly, I suggest different explanations for the six necessary variables for monitoring policy implementation. Secondly and more importantly, I introduce a framework based on set theory that accounts for the causal complexity of environmental monitoring policy implementation.
2.1 Tractability of the problem
The tractability of the problem is probably the most commonly studied variable in the public policy implementation literature. The tractability of the problem consists of the aspects of problems affecting the ability of policy implementers to achieve the policy’s objectives and concerns the inherent nature of the problem involved (Lester and Bowman, 1989). The tractability of the issue refers to the explicitness of the issue with respect to the policy, which is addressed in statutory objectives (Ma, 2008). It concerns social problems instead of governmental programs or governments per se, and social problems can affect the ability to implement an environmental policy with respect to an individual variable or in the aggregate. The summary index of tractability includes four variables, namely, technical theory and technology, target group behaviour, the percentage of the target group, and the extent of behavioural change required (Sabatier and Mazmanian, 1980). The framework employed in this article holds that factors affecting the ability to implement policy can be divided into two aspects. The first is technology availability, which concerns developing the necessary technology to enable target groups to achieve the desired objectives. The second aspect is the extent of behavioural change required.
2.2 Technology availability
The typical assumption in the literature is that some time is required to develop the necessary level of technology availability to implement environmental policy. For example, being able to reduce in sulphur emissions is contingent upon having the technology needed for removing sulphur from the emissions of power plants. Technical problems could lead to implementation failure, such as mechanical malfunctions (Matland, 1995; Zhang et al., 2022). Firms in China that pass compulsory cleaner production audits and evaluations have demonstrated their ability to overcome technological difficulties. A study on the effect of technology availability in the context of hazardous waste control demonstrated that effective implementation is based on finding reliable and applicable technology (Lester and Bowman, 1989; Zeb et al., 2023). We therefore expect that in the absence of the specific technologies required, the target group’s behaviour will not achieve the program objectives. Firms that pass compulsory cleaner production audits and evaluations demonstrate technology availability because these companies have the ability to overcome technological difficulties.
2.3 Change required
The change required represents how extensive the amount of behavioural change required by target groups is. In this context, “micro-issues” refer to rare situations and imply only negligible costs, while “macro issues” related to frequently occurring situations and impose substantial requirements on the target group (Thomann et al., 2019). The goal of reducing the number of heavy-pollution days provides an example of the visibility of and the importance attached to statutory objectives. The greater the number of heavy-pollution days, the more difficult implementing such a policy will be (Sabatier and Mazmanian, 1980); the basic hypothesis here, of course, is that the greater the number of heavy-pollution days in a province, the more substantial the behavioural change necessary to reduce them will be. However, some polices that demand substantial behavioural change seem to be implemented quite smoothly (O'Toole, 1986). In such a case, the “noncompliance delay effect” would have a greater impact on policy implementation than the degree of behavioural change required (Durant, 1984).
2.4 Ability of the statute to structure implementation
According to the Sabatier and Mazmanian (1980) policy implementation process framework, the ability of the statute to structure implementation is the fundamental category in determining the success of the policy implementation. The ability of a statute to affect policy implementation includes the extent to which different variables structure the implementation process, such as the financial resources available to the implementing agency and the implementing officials being committed to the statutory objectives.
2.5 Financial resources
Financial resources concern the amount of funding local environmental protection boards (EPBs) receive from local governments or superior agencies. Obviously, money is important for any program. For example, money is important to purchase environmental monitoring equipment and hire the staff involved in the implementation process, technical analysis, program administration and monitoring. Research has shown that cutbacks in environmental expenditures have negative implications for hazardous waste control (Lester, 1986). It is necessary to have a threshold level of funding available to achieve policy objectives, and traditionally, the operationalization of financial resources is measured by the total financing the government provides to the provinces (McFarlane, 1989). To measure the financial resources invested in environmental policy, this study considers environmental investment needed in an area divided by gross domestic product (GDP). In the Chinese context, investment in environmental pollution treatment is an important way for local EPBs to obtain funding. I also include a financial resource among the statutory variables.
2.6 Implementing officials
A top-down perspective suggests that the implementing agencies and officials being committed to statutory objectives is important for achieving these policy targets. The bottom-up perspective contends that identifying the micro-level contextual factors at the local level is also important for policy outcomes (Matland, 1995). The implementing officials represent the micro-level that directly affects target groups. Street-level bureaucrats, first-line managers, and middle managers are the three main groups involved in implementation (Gassner and Gofen, 2018).
In other words, the actors involved in the policy implementation process must understand the policy to understand how to implement it. Implementing officials need to translate formal policy decisions into daily tasks before being able to directly deliver multiple policies (Gassner and Gofen, 2018). In the present work, the implementing officials variable measures the extent to which the policy implementors understand the statutory objectives, which requires solid legal and technical knowledge. In most environmental policy programs, for example, the target groups are not particularly familiar with legal issues and do not generally have a specific target to pursue in their activities. By contrast, implementing officials are intermediary agents that guide firms and help them to translate legislative goals into actual action. Implementing officials need to interact with the target groups, and a number of programs require officials who are familiar with and confident in the statutory objectives. Implementing officials being familiar with environmental policy and having the related skills are critical, and the effort needed to issue an environmental monitoring certificate is considerable.
2.7 Non-statutory variables
Given the assumption that local EPBs attempt to achieve certain goals, we should not only focus on the statutory variables but also consider the non-statutory variables. In other words, variables exogenous to the policy implementation process can determine the successful implementation of public policy. According to Sabatier and Mazmanian (1980), some important variables influence policy implementation, including the relevant socio-economic conditions, media attention, public support, business groups’ attitudes, and political support. There are at least two important processes that contribute to the dynamism inherent in implementation. First, successful program implementation demands political support and cooperation or acceptance by many people. Second, the effect of changes in socio-economic and technological conditions influence the reservoir of support for objectives among stakeholders. This article focuses on public support and socio-economic conditions as aspects of the non-statutory variables.
2.8 Public support
There are three types of general public support that can influence policy implementation: public opinion, general constituents, and support for particular policy positions (Sabatier and Mazmanian, 1980). The general public can influence policy implementation because public opinion can affect the political agenda (Burstein, 2003). Greater public support for EU environmental policy played a large part in determining the outcomes of political issues in Europe (Jordan, 1999). Our research focuses on public opinion and its interaction with local EPBs. The official telephone hotline and complaint letters from citizens could easily drive the policy implementation team’s monitoring priorities. Moreover, increased citizen complaints and media exposure prompt accelerated policy implementation to avoid criticism (Zhan et al., 2014). General public support can influence environmental monitoring policy implementation through the reporting of polluting activities, including complaint letters and reports through social network reporting platforms. It is easier for citizens to report polluting activities through the WeChat messages forwarded to the responsible local EPBs. The support from interest groups and political facilitate “administrative implementation”, and the Chinese general public increased its support for environmental monitoring policy implementation from 2000 to 2006 (Zhan et al., 2014).
2.9 Socio-economic conditions
Obviously, socio-economic conditions can substantially affect environmental monitoring policy implementation since some local governmental leaders care more about industrial development or economic growth. Given the weak authority of local environmental officials in China, it is difficult to implement environmental policy when local governmental leaders care more about economic growth (Lieberthal, 1997). When a local government’s top priority is economic development, it will likely be reluctant to give enough support for local EPBs, as economic development targets sometimes conflict with environmental protection (Zhan et al., 2014). In China, local governments have different policy targets because of differences in socio-economic conditions across regions, which may lack the motivation to fully implement environmental policy (O’Brien and Li, 2017). GDP (total or per capita) is one of the most popular performance indicators used in regional rankings (Xu, 2011).
2.10 The causal complexity of environmental monitoring policy implementation
As Sabatier and Mazmanian (1980) illustrate in their detailed explanations of the three aspects, the combined effects of the tractability of the problem, the ability of the statute to structure implementation and non-statutory variables are decisive for the policy implementation. In other words, environmental monitoring policy implementation is affected by the different combinations of these three aspects. Sabatier (1986) explains that each of stage can affect subsequent stages. Based on this framework for the policy implementation process, it has been suggested that identifying these variables is a useful approach to analysing environmental monitoring policy implementation. This results in five stages of the implementation process that are affected by the specific variables. However, I argue that the skeletal flow diagram does not fully capture the causal complexity of environmental monitoring policy implementation, which is why I develop a more elaborated conceptual framework (see Figure 1).
[image: Figure 1]FIGURE 1 | Research frame diagram. This is a figure. Schemes follow the same formatting.
This framework of environmental monitoring policy implementation is rooted in set theory, which implies that, according to set theory, policy implementation consists of six variables: technology availability, change required, financial resources, implementing officials, public support and socio-economic conditions (Sabatier and Mazmanian, 1980). To explain these six core variables in set theory, I refer to the example of studying environmental monitoring policy implementation.
First, policy implementation is not simply the opposite of failed implementation. “Policy implementation is constrained by changing organizational environments and varied local settings in the real world” (Zhan et al., 2014), which implies asymmetric causal relations between the variables and environmental monitoring policy implementation. This is why the framework is based on the causal asymmetry assumption: the reason that environmental monitoring policy implementation succeeds is not simply the opposite of what explains implementation failure.
Second, it is easier for us to examine the different variables and examine how their interplay affects environmental monitoring policy implementation via the framework. That policy implementation emerges from the intersection of different variables as appropriate preconditions is the basic idea of conjunctural causation (Ragin, 2014). In contrast to previous research, which classifies policy implementation by focusing on the full range of implementation activities (such as the different stages of the policy implementation process), the combinations of conditions of the framework conjointly cause environmental monitoring policy implementation. While the initial framework consisting of the three aspects has already been tested with respect to conjunctural causation, such attempts have been limited to individual variables, by contrast, I attempt to identify the diffident combinations of technology availability, change required, financial resources, implementing officials, public support and socio-economic conditions through a new framework. Based on the above theoretical framework, environmental monitoring policy implementation can reflect a variety of combinations of various types of variables involved and not be limited to individual ones. Furthermore, the framework assumes that the relationships between environmental monitoring policy implementation and the six variables are diverse instead of simply having an interactive effect, as argued in the initial framework. In contrast to the stage-based analysis, where three categories of variables affect the different stages of the policy implementation, the different combinations of the six variables considered here are used in the empirical investigation of environmental monitoring policy implementation.
Third, this article attempts to reveal new explanations for environmental monitoring policy implementation based on the new framework. The empirical part of this article attempts to explain reality and applies the framework to identify which combinations of variables ensure environmental monitoring policy implementation. Moreover, the framework is also a toolbox of policy implementation strategies that local EPBs can use when determining the set of factors they should consider. In the real world, different provinces apply different sets of strategies to implement policy, which is why I attempt to identify combinations of variables that overlap. The set-theoretic perspective adopted in this analysis unravels the causal complexity of the different combinations of variables and thereby adds value by providing new and more useful strategies for local government agencies.
3 MATERIALS AND METHODS
The theoretical framework for environmental monitoring policy implementation developed in this article is based on configurational theory, which argues strongly for breaking the linear paradigm (Fiss, 2007). Similar to research on the best configurations of human resource management (Huselid, 1995; MacDuffie, 1995), this article applies fs-QCA to analyse environmental monitoring policy implementation. By using Boolean algebra and finding different combinations of variables, fs-QCA could explain the key terms and provides causal complexity (Fiss, 2007; Wang et al., 2023).
This method was chosen because it is one of the most feasible ways to examine the combined effects of given variables on environmental monitoring policy implementation. The traditional linear regression model examines the variation in a single variable in isolation (Ragin and Rubinson, 2009); by contrast, fs-QCA represents a useful alternative to test asymmetric causal relations. A set-theoretic approach illustrates which different configurations of six variables, as shown in the framework, lead to environmental monitoring policy implementation. The different combinations of the six variables are called configurations (Fiss, 2011).
In the initial state of the process, the key feature of fs-QCA research needs calibration. The analysis of identifying thresholds is a semi-empirical process that meaningfully represents differences in degree and in kind among cases (Greckhamer et al., 2018). The core of the test of set-subset relationships is a truth table developed using Boolean algebra. The possible configurations of conditions have a truth table with k conditions and 2k rows. Different conditions represent different configurations. For example, some conditions may account for a large proportion of cases, while other configurations may be represented by fewer or no cases. To identify the model’s validity, consistency scores report how consistently given observed configurations are related to the outcome (Greckhamer et al., 2018). In other words, high configuration consistency scores mean that the configurational model exhibits strong explanatory power for the outcome.
Generally speaking, quantitative analyses (primary or secondary data) such as traditional regression methods can solve the one-to-one causal relationship between independent variables and dependent variables, but it is difficult to see the complex causal relationship between multiple antecedent conditions in a combined configuration on the dependent variable. The fsQCA method can better solve this kind of combined configuration relationship. fsQCA method treats the research object (dependent variable) as a grouping of conditions, which helps to analyse the causal complexity problems such as multi-causal concurrency, causal asymmetry and equivalence, and it is suitable for this paper to analyse the relationship between technology availability, change required, financial resources, implementing officials, public support, and the complexity of the dependent variable. Resources, implementing officials, public support, and socio-economic conditions are suitable for this paper’s study of the complex relationship between necessity and adequacy of technology availability, change required, financial resources, implementing officials, public support, and socio-economic conditions and the implementation of environmental policy.
Essentially, the aim of fs-QCA is to identify the outcome under different configurations of conditions and consists of two procedures: tests of necessity and sufficiency. Necessity means that the outcome cannot be achieved without the specific conditions, while sufficiency concerns whether a condition or conjunctural causation is a subset of the outcome (Fiss, 2011). Necessity analysis should be conducted before sufficiency analysis (Greckhamer et al., 2018). The necessity and sufficiency relations are analysed by using set-theoretic measures of consistency and coverage (Ragin, 2014). Consistency values express “the proportion of cases exhibiting the configuration that exhibit the outcome” (Greckhamer et al., 2018). Coverage measures the “proportion of cases exhibiting the outcome captured by this configuration” (Greckhamer et al., 2018).
3.1 Operationalization
Because environmental policies in China are typically formulated at the Ministry of Ecology and Environment of the People’s Republic of China and implemented by local EPBs, the analysis in this article focuses on the province-level government. Measuring policy implementation is challenging, particularly it is a process for different cases. Data on the number of environmental policy monitoring files and executed cases are direct measures obtained from the China Environment Yearbook. However, the yearbook data are limited when considering the different provinces as the cases, as they cover only the year 2016 and lack information on Tibet. By simultaneously applying framework for all variables, the analysis identifies only the six variables in question and does not consider other indicators not included in the framework.
The analysis refers to 30 province-level cases in China in 2016. We selected the sample size on the basis of the six conditional variables. One rationale for choosing the year 2016 is that the Central Committee of the Communist Party of China established an environmental protection supervision committee in that year. The work of local environmental protection bureaus is heavily influenced by central government support (Zhan et al., 2014). The second reason for choosing 2016 was that the latest China Environment Yearbook, which allowed me to access the feasible combinations of different environmental monitoring policy implementation variables was issued in 2017.
The case selection is also guided by the definition of regulatory implementation. In China, there are at least two dimensions for characterizing implementation strategies (Zhan et al., 2014): the degree of formalism and cooperation with other governments. This article classifies environmental monitoring policy implementation as the number of environmental policy monitoring files divided by the number of executed cases; the percentage so obtained is the indicator for environmental monitoring policy implementation. Very low percentage scores across suggest that a low level of policy implementation ability with respect to the outcome in question and should be considered.
The outcome variable is the environmental monitoring policy implementation (em), which is measured based on the environmental policy monitoring files. The six different variables in the framework combined form the conditions for analysis: technology availability (ta) indicates the development of technology necessary to achieve the desired objectives; change required (cr) is measured by the number of heavy-pollution days and determines the extent of change; financial resources (fr) denotes the financial support provided for environmental protection; implementing officials (io) indicates the officials familiar with the statutes in question; public support (ps) reflects cases of polluting activities reported by the public; and socio-economic conditions (se) are measured by GDP per capita. Table 1 summarizes the operationalization of the data set and the data sources.
TABLE 1 | Operationalization of variables.
[image: Table 1]To operationalize the tractability of the problem, the first causal condition considered was technology availability. The numbers of compulsory cleaner production audits and evaluation firms were examined. A decade ago, the Chinese government passed a law named the Cleaner Production Audit to encourage companies to improve their technology. Specifically, firms that passed the compulsory cleaner production audit and evaluation consistently have higher technology availability than other firms. Measuring of the extent of behavioural change required is somewhat bit complex, and both the SO2 and greenhouse gas emissions have been considered (Durant, 1984). The sample in the present study was selected based on the number of heavy-pollution days of cities at prefecture level and above. Having a larger number of heavy-pollution days appears very likely to threaten the successful implementation of environmental policy, as a larger number is associated with increased difficulty. For example, some provinces have more heavy-pollution days, such as Hebei, Henan and Shandong.
This article regards financial resources and implementing officials as statutory variables, and they are measured by the total investment in environmental pollution and the number of environmental monitoring staff members with the relevant certificates, respectively. It is obvious that during the policy implementation process, money is necessary to hire staff and conduct technical analysis. Given the unbalanced economic development in China, I use the percentage of total investment in environmental pollution treatment divided by regional GDP to measure financial resources (McFarlane, 1989). A high percentage indicates substantial financial resources. Because the number of environmental monitoring staff members varies across provinces, I measure implementing officials using the percentage of the number of environmental monitoring staff with a certificate divided by the total number of staff numbers. A high percentage is thus associated with the staff being highly familiar with the relevant legislation.
To operationalize non-statutory aspects, this study measures the percentage of the number of reported cases from WeChat divided by a region’s total population at year-end and GDP per capita (Zhan et al., 2014). This information was obtained from China Environment Yearbook 2017 and China Statistical Yearbook 2016. However, because GDP indicator does not capture sufficient information about different provinces’ economic conditions, I operationalize socio-economic conditions using GDP per capita (Xu, 2011). We expect that provinces with high GDP per capita belong to high socio-economic condition groups. The provinces located in western regions always have poor socio-economic conditions relative to other provinces.
How do combinations of technology availability, change required, financial resources, implementing officials, public support and socio-economic conditions influence environmental monitoring policy implementation? Although it is difficult to identify all environmental policies, it is possible to analyse environmental monitoring policies in China. Environmental monitoring policy implementation was operationalized in terms of the percentage of policies designated for environmental monitoring divided by the number of environmental monitoring policy files on these policies.
3.2 Calibration strategy
The first step of fsQCA analysis is calibrating the outcome and the causal conditions to determine their fuzzy set membership scores. The calibration is based on a certain number of thresholds or anchors and translates the raw numerical data into set membership scores (Duşa, 2018). There are three principles for effective calibration: first, clearly define the outcome and causal conditions; second, designate sensible thresholds or anchors; and third, transparently report the chosen thresholds (Greckhamer et al., 2018). Table 2 shows the anchors of the sets according to the basic principles of calibration. The software employed in the analysis of the raw numerical data was the Set Method packages in R software, which yielded a fuzzy calibrated condition (Duşa, 2018). This article uses the “direct method” approach to calibration, which means that the new value is a continuous number between 0 and 1 (Ragin, 2009). The thresholds have different types, where “Fully in” denotes complete inclusion in this set, “Crossover” is the crossover point, and “Fully out” is the threshold for complete exclusion; the three numbers are the actual threshold values (Duşa, 2018). For example, the label “Implementation (em)” measures the environmental monitoring policy implementation in a given province. In other words, a province with percentage scores below the crossover point of 0.67 might still engage in implementation, but the province is more out than in. Based on the existing calibration standards, this study set the intersection calibration standards for technology availability, change required, financial resources, implementing officials, public support, and socio-economic conditions to the 0.5 per centile and the full membership calibration standard to the 0.95 per centile. Conditions to the 0.5th percentile for the intersection calibration criterion, the full membership calibration criterion to the 0.95th percentile, and the full non-membership calibration criterion to the 0.05th percentile. The specific calibration anchors for each variable are shown in Table 3.
TABLE 2 | Anchors for calibration.
[image: Table 2]TABLE 3 | Set member scores after calibration.
[image: Table 3]4 RESULTS
4.1 Analysis of necessity for the outcome
The optimal approach for this study was to use the fs-QCA software, which contains the “Truth Table Algorithm” to conduct fuzzy-set analysis. The first step was to test whether a single variable was necessary for the outcomes. The minimal consistency threshold for necessity was set at 0.9 (Ragin, 2009). Neither the presence nor the absence of any of the 4 conditions is a necessary condition for the presence of good policy implementation outcomes. Necessity testing was conducted for the antecedent conditions and their negations of different transformation modes to eliminate the risk of missing necessary conditions in the parsimonious solution. Table 4 shows the results of the necessity analysis using fsQCA3.0 software. Based on the requirement that the consistency level of necessary conditions should be greater than 0.9, none of the conditional variables in this study could constitute a necessary condition for policy implementation. However, our fs-QCA analyses suggest that the absence of public support and the absence socio-economic conditions are the necessary conditions for policy implementation; of course, these two conditions are supersets of the outcome, meaning that policy implementation cannot be achieved without them.
TABLE 4 | Analysis of necessity for the outcome.
[image: Table 4]4.2 Analysis of environmental monitoring policy implementation
Next, we tested sufficiency with a truth table representing all logically possible combinations of different variables. The design of the truth table was based on the Quine-McCluskey algorithm. The environmental monitoring policy implementation outcome was considered sufficient if the raw consistency value was above 0.8 (Ragin, 2009). For example, a value of 0.8 suggests that 80% of the cases with specific configurations are effective. The test of sufficiency for the environmental monitoring policy implementation outcome represents 64 logically possible combinations of the six variables. Table 5 is the part of the truth table that contains only rows with sufficient empirical evidence. In other words, each row covers at least one case in this truth table.
TABLE 5 | Truth table for the environmental monitoring policy implementation outcome.
[image: Table 5]In this analysis, positive cases are set to true while negative cases, indifferent cases and remainders are set to false to find the most complex solution. We used standard analysis after the truth table was constructed because this procedure can provide complex, intermediate and parsimonious solutions (Ragin, 2009).
To resolve the limited diversity and counterfactual problems, we assumed that the variables present as directional expectations for all conditions expect change required (cr) and socio-economic conditions. Some provinces faced difficulties due to the amount of change required, and as discussed above, the more behavioural change is required, the more difficult successful environmental monitoring policy implementation; however, some polices that require substantial behavioural change seem to be implemented quite smoothly (O'Toole, 1986). This is why I base my assumption on the directionality of the change required based on the presence or absence of other factors. For socio-economic conditions (se), because local government leaders are critical and influence environmental monitoring policy implementation, I make no assumptions for this condition. Based on theory and common sense, I expect technology availability (ta), implementing officials (io), financial resources (fr), and public support (ps) to contribute to the outcome when present. In other words, the absence of a requisite technology hinders successful environmental monitoring policy implementation. Having implementing officials who understand the policy, environmental expenditures, and public support for environmental policy positively influence implementation. The intermediate solution was obtained based on the above assumptions.
The intermediate solution has a consistency value of 0.958 and explains 55.587% of the cases that are coded as environmental monitoring policy implementation. This represents a comprehensive explanation of environmental monitoring policy implementation by using the six different variable combinations. Based on this, Table 6 shows formula for the intermediate solution. The discussion section will provide further details on the explanations of the intermediate solution.
TABLE 6 | Intermediate solution formula for the environmental monitoring policy implementation outcome.
[image: Table 6]4.3 Robustness tests
This paper examines the robustness of pathways that produce high environmental monitoring policy implementation effects. QCA is an ensemble theory approach that is regarded as robust when slight changes to the operations, with subset relationships between the resulting outcomes, do not change the substantive interpretation of the study’s findings. QCA is a set theory approach that is based on the idea that the results of a policy implementation are not necessarily the same as the results of a policy implementation. Based on this, this study examines the four aspects of (adjusting raw consistency) adjustmentraw consistency value; changed condition crossover point; altering the operationalisations and comparative analysis of the results of the policy implementation, respectively. Robustness of the results. In the first robustness test, the same seven indicators for environmental monitoring policy implementation are included, but the raw consistency value is altered. The raw consistency value of environmental monitoring policy implementation in the original analysis was set at 0.80. In the alternative calculation, while we altered the raw consistency value to 0.85, the analysis of the conditions yielded the same configurations as the original analysis. The truth table also covered the same cases. Table 7 provides details on the configurations and results.
TABLE 7 | Intermediate solution formula for the environmental monitoring policy implementation outcome (0.85 consistency).
[image: Table 7]In the second robustness test, we changed the socio-economic conditions (se) crossover point from 79,811.5 to 81,529.6. The World Bank categorizes the world’s economies into four income groups based on GNI per capita. The thresholds for low, lower-middle, upper-middle, and high by income are $1,025, $4,035 and $12,475, and the exchange rate between the USD and the CNY was $1 to ¥6.6423 in 2016. We set a new crossover point based on the percentage of GDP per capita of $8,117.27 and GNI per capita of $8,250 in 2016. Table 8 shows that altering the thresholds did not change the conclusions.
TABLE 8 | Intermediate solution formula for the environmental monitoring policy implementation outcome (new thresholds).
[image: Table 8]Generally, the robustness tests also change the operationalization of public support to the percentage of the number of reported cases from letters and visits divided by the region’s total population at year-end (LV). Table 9 shows that altering the operationalizations does not significantly change the results of the analysis.
TABLE 9 | Intermediate solution formula for the environmental monitoring policy implementation outcome (new operationalization).
[image: Table 9]4.4 Analysis of no environmental monitoring policy implementation
Table 10 shows the intermediate solution for the outcome of no environmental monitoring policy implementation. The configurations observed in the case of no environmental monitoring policy implementation are different combinations than those observed in the case of environmental monitoring policy implementation, which also demonstrates the robustness of the environmental monitoring policy implementation configurations.
TABLE 10 | Intermediate solution formula for the no environmental monitoring policy implementation outcome.
[image: Table 10]5 DISCUSSION
The intermediate solution analysis for the environmental monitoring policy implementation outcome suggests 4 paths. This leads to four configurations of the hexagon, which reflect the various combinations of the variables influencing environmental monitoring policy implementation. The configurations are named as follows: 1) priority governance, 2) money talks, 3) coordinated implementation, and (4) comprehensive strategy.
Table 11 shows the four configurations of environmental monitoring policy implementation. The first row of this table provides a graphical illustration based on the Boolean expressions of each variable composing the hexagon. The chart that reports 1 and 0 values indicates the presence and absent absence of the variables according to the intermediate solution. While in some combinations, are of the variables all sufficient for causing high implementation, the prime combinations can be simplified; an “r” that lies between the values 1 and 0 means that the finding is logically redundant. When we observe the intermediate position, the variables might be either present in or absent from environmental monitoring policy implementation. However, they are not necessary to ensure the outcome because of the logical minimization. Since some cases are not explained by the hexagons, in the last row, the table reports the cases that are not covered by the solution formula but have high environmental monitoring policy implementation.
TABLE 11 | The complexity of environmental monitoring policy implementation.
[image: Table 11]The first configuration of the hexagon is referred to as “Priority Governance”. The results of the first set of data show that the value of CR is 1, which represents the existence of the core condition; the value of se is 0, which represents the existence of the edge condition, and the value of ps,ta,fr, io is located between 0 and 1, which is a non-essential condition, i.e., it is logically redundant. Thus, CR*se is the Sufficient path, in addition, the results also show that Hebei, Henan, Shandong are the typical provinces that conform to this path in the context of China’s environmental policy implementation. Since provinces in this group prioritize solving pollution problems and are characterized by a combination of substantial change required and poor socio-economic conditions related to environmental monitoring policy implementation. Such efforts are supported by substantial numbers of heavy-pollution days for cities at the prefectural level and above, which represent the foundational drivers of environmental monitoring policy implementation in China. The typical cases of environmental monitoring policy implementation are Hebei, Henan, and Shandong. These cases are difficult to interpret under the framework because the mixed tractability results nevertheless yield substantial environmental monitoring policy implementation; however, the basic hypothesis of Sabatier and Mazmanian (1980) is “the greater amount of behavioral change required, the more problematic successful implementation will be”. Typical cases showing this configuration of the hexagon are the Hebei, Henan, and Shandong–all of which are provinces with cities at the prefecture level and above with a high number of heavy-pollution days–and they illustrate the amount of behavioural change required to stimulate environmental monitoring policy implementation under Chinese conditions. This result can be explained by the Chinese governing system, specifically, the dual leadership of the local EPBs and the “One-vote negation system” for local government. For local EPBs, environmental monitoring policy implementation is often subject to contradictory demands, vertically from the central government and horizontally from local governments. Although the amount of behavioural change required is substantial and other variable resources are limited, combinations of these variables may still encourage the environmental monitoring policy implementation. For local government, a possible motivation is that the greater pressure from the central government results in implementation agencies attempting to collaborate to secure other resources associated with perceived environmental monitoring policy implementation. By contrast, the limited pressure experienced in provinces with fewer heavy-pollution days requires more combinations of other variables, as discussed above.
The second configuration - “Money makes the Devil work”. From the results of the second set of data, it can be seen that the value of FR is 1, which represents the existence of core conditions; the value of se is 0, which represents the existence of marginal conditions, and the values of ps,ta,cr, io are located between 0 and 1, which are non-essential conditions. Thus, FR*se is the Sufficient path. In addition, the results of the study show that in the context of China’s environmental policy implementation, Xinjiang, Shanxi, Ningxia, Inner Mongolia are the typical provinces that conform to this path. Combined with the actual situation of the above provinces in China, the provinces mobilize financial resources, namely, they are characterized by a combination of substantial financial resources and lower socio-economic conditions. In other words, environmental monitoring policy implementation can be influenced by investment in environmental pollution treatment. Compared with the other configurations of the environmental monitoring policy implementation, the variables in this category intensively use environmental investments, as the name of the configuration suggests. The configuration includes almost all cases located in north-western China, and the only uniquely covered province—Shanxi—is also located in the northern part of China. Most cases of environmental monitoring policy implementation need not include many variables at once, as this configuration indicates. Regarding socio-economic conditions, it seems that poor regions spend substantial amounts of money on environmental monitoring policy implementation. This is similar to the viewpoints of some previous scholars in the field of environmental monitoring policy, in which Sadik-Zada and Ferrari., 2020 scholars pointed out that the structural composition of the economy and the level of economic development (or the government’s financial resources) are the main, but not the only, factors affecting the effectiveness of the implementation of a country’s environmental policy (2020). Generally speaking, the lower the socio-economic conditions of a region, the greater the level of pollution, on the contrary, will be relatively large, which also increases the region’s investment in the environment.
The third configuration of environmental policy implementation is called “coordinated implementation”. From the results of the third set of data in Table 11, it can be seen that the value of TA and IO is 1, which is the core condition of this path; the value of se is 0, which is the edge condition of this path, and the value of ps,fr, cr is located between 0 and 1, which is the non-essential condition of this path. Thus, TA*IO*se is the Sufficient path, in addition, we can find that Hunan is a typical province that meets this path from the data. This configuration is named “coordinated implementation” because of the high technical availability, more familiarisation of the implementing officials with the policy, and lower socio-economic conditions. This configuration is more complex because it includes both the operability of the problem and the ability to organise the implementation of the regulation. Due to the combination of high technology availability, implementation officials who are more familiar with the policy, and lower socio-economic conditions. This configuration is more complex because it includes the aspects of both the tractability of the problem and the ability of statute to structure implementation. Regarding the technology availability and implementation officials in particular, it seems that promoting compulsory cleaner production audit and evaluation firms and training environmental monitoring staff are needed to ensure environmental monitoring policy implementation. That the Communist Party of China consistently provides overall leadership and coordinates the efforts of all involved can explain why coordinated implementation can lead to environmental policy effectiveness. This is the case in Hunan, the province with the highest environmental monitoring policy implementation. Since the officials can monitor the progress of the audit and evaluation and are familiar with the monitoring policies, environmental monitoring policy implementation can be influenced by the intervention of street-level bureaucrats. In addition, similar to previous studies, the environmental Kuznets curve developed by Sadik-Zada and Gatto, 2023 scholars shows that high-quality environmental monitoring policy implementation and governance outcomes can be achieved in selected developing countries with average socio-economic conditions. “Growth before governance” is no longer the common paradigm for environmental governance (2023). Therefore, it is a somewhat useful configuration of the hexagon for improving environmental monitoring policy implementation in China.
From the results of the fourth set of values in Table 11, it can be observed that FR, IO and PS have a value of 1 and therefore are the core conditions of this pathway, while cr has a value of 0 and therefore represents the marginal conditions of this pathway. Ta and se have values between 0 and 1 and are the non-necessary conditions of this drywell. From this, cr*FR*IO*PS is the Sufficient path, in addition, we can find from the data that Beijing is the typical province that meets this path. The name is based on the assumption that environmental monitoring policy implementation relies on a combination of less change being required, implementing officials who are relatively familiar with the legislation, having substantial financial resources and possessing sustained public support. A typical case where the hexagon is in this configuration is Beijing, the capital of China. Furthermore, the central government, together with ministries and commissions, is located in Beijing. The approval of the central government supports and the substantial resources provided by the various ministries which results in environmental monitoring policy implementation even though little change is required for Beijing. However, this is a specific and irrational combination, and it is difficult for other provinces to secure the same resources and support. Therefore, the hexagon representing this configuration is not stable, but it nevertheless leads to environmental monitoring policy implementation.
6 CONCLUSION
This paper applies the fs-QCA qualitative research methodology to categorise the antecedent variables affecting the implementation of environmental monitoring policies in China, and explores the impact of the combined configurational effects of these variables on the effectiveness of policy implementation. Specifically, based on the policy implementation process framework (Sabatier and Mazmanian, 1980), this study analytically examines the effects of different combinations of technology availability, change required, financial resources, implementing officials, public support, and socio-economic conditions on the implementation of environmental monitoring policies, following an assessment of 30 provinces in China. Among them, the four hexagonal configurations proposed in this paper provide new explanations for the reasons for differences in environmental monitoring policy implementation in different provinces.
Our study provides considerable insights into the implementation of environmental monitoring policies and confirms previous findings in the literature on the variables involved in the policy implementation process. It is not difficult to find from previous studies that most scholars have ignored the impact of the combined configuration effect of antecedent variables of policy implementation on the effectiveness of policy implementation based only on case studies. Although our results differ slightly from those in the Sabatier and Mazmanian (1980) framework, it could nevertheless be argued that these differences are due to the Chinese governance system and the country’s socio-economic conditions. Apart from this slight disagreement, the results in this work confirm the variables that should be considered in environmental monitoring policy implementation by using more sophisticated methods. Initially, we believed that Western theories could be applied to China. However, a more careful analysis revealed that the application of Western policy research requires localization and contextualization. The discussion of the findings revealed that no specific variables in the hexagon alone can influence environmental monitoring policy implementation. Several provinces attempt to consider the tractability of the problem and the extent of behavioural change required, such as Hebei, Henan and Shandong. Those with poor economic performance, including Xinjiang, Shanxi, Ningxia and Inner Mongolia, require more financial resources related to environmental monitoring policy implementation, possibly because of their economic structure and geographic location. However, the highest level of environmental monitoring policy implementation demands technology availability and implementation officials to ensure that it is effective, for example, in Hunan. By absorbing nationwide resources, the capital of China, Beijing, demonstrates that implementing officials, financial resources, social-economics and public support influence environmental monitoring policy implementation. Further study of the different variable combinations would help provinces improve environmental monitoring policy implementation.
A number of limitations may have influenced the results of this study, which seems reasonable. First, this paper uses provincial data with a duration of 1 year, while the policy implementation process is dynamic. Therefore, future research could use dynamic panel data with a time horizon of many years to better explore the differential impact of group effects of multiple factors on the effectiveness of policy implementation at different points in time. Second, another possible research limitation is that the antecedent variables selected in this paper do not cover all the variables involved in the Sabatier framework. This is so because the fs-QCA approach requires a limitation on the number of antecedent variables. Therefore, future research should expand the sample size to include more influential factors that may affect the effectiveness of environmental monitoring policy implementation, thus making the study more systematic and standardised. Finally, the collection and design development of secondary data is a challenge for our study. In future studies, the survey and interview work with the relevant population demographics and environmental monitoring policy implementers should be strengthened to enhance the reliability of the findings.
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