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Abstract

:

The eco-environmental protection policy of the Yangtze River Economic Belt (YREB) is paramount in upholding biodiversity and fostering sustainable development within the Yangtze River Basin. To assess the effectiveness of this policy, an evaluation system was established utilising text mining and the PMC-Index model. Subsequently, thirteen representative policies were evaluated, and their performance was visualised through PMC-Surface plots. The study showed that nine of the thirteen representative policies were assessed as “Excellent”, the remaining four were assessed as “Acceptable”, and no policy was assessed as either “Perfect” or “Poor”. It shows that the general design of the eco-environmental protection policy of the YREB is reasonable and scientific but still has much to improve. The performance is as follows: short- and medium-term policies are the most prevalent, while long-term planning is lacking; the issuing agency is relatively single, and the awareness and capacity of collaborative governance need to be strengthened; the regulatory scope of local policies does not focus on the YREB as a whole. Based on this, subsequent policies should be improved by focusing on policy timeliness, the policy issuing agency, and the regulation scope.
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1. Introduction


As a natural geographical phenomenon, the formation of river basins can be traced back to the geological evolution of the Earth over hundreds of millions of years. River basins, which are responsible for receiving and discharging water bodies, significantly influence the global climate, soil, ecosystems, and resource distribution [1]. There are many significant river basins in the world, among which the Nile, Amazon, Mississippi, and Yangtze River are the most representative [2]. The water systems stemming from these basins have accompanied the rise and fall of human civilisations throughout history. The formation of river basins plays a pivotal role in economic development. They supply the surrounding areas with essential resources such as transportation, agriculture, industry, and human life, thereby nurturing a series of vibrant economic belts. The YREB is one of the most representative regions in China and the world. As the third largest basin in the world, the Yangtze River has a complex climate and terrain. It contains a wide range of ecological types and natural resources. The YREB has become a key area for China’s economic development and global sustainable development, especially in transportation, agriculture, and industry [3]. As a river spanning many provinces with different levels of development, the Yangtze River plays a vital role in the global sustainable development goals. In this context, taking the YREB as the research object has high representativeness in the following aspects. First, the level of economic development: the YREB contributes significantly to China’s overall economic output, covering a wide range of economic types in cities and regions across the country. Second, diversity of ecosystems: regions within the YREB are characterised by diverse ecosystems and complex ecological environments. Finally, regional differences: the vertical and horizontal diversity of landforms result in marked regional differences, making the Yangtze River Economic Belt a valuable and influential case study. Therefore, taking the YREB as the research object is not only highly representative, but it also can provide a reference for other basins in the world.



At present, the global climate is in a period of constant change; environmental problems are becoming increasingly prominent. Governments worldwide are actively formulating various environmental policies to seek harmony between man and nature to achieve sustainable development. The Yangtze River traverses more than half of China, which is rich in resources, has a large population, and is a major transportation route in China, known as the “Golden Waterway” [4]. In 1984, the idea of building an industry-intensive belt along the Yangtze River was put forward for the first time [5]. Subsequently, the concept of the Yangtze River Economic Belt came into being [6]. As an essential economic development area extending inland, the Yangtze River Basin has attracted the attention of all parties, and the concept of the YREB came into being.



Economic development often comes with adverse effects, and the YREB has endured the tremendous pressure brought about by rapid development, which has manifested itself in the continuous deterioration of the eco-environment. Environmental pollution, ecological destruction, and other problems threaten the balance of the ecosystem and constrain the sustainable development of the YREB. With the development of the YREB, it has received widespread attention; the degree and volume of topics and issues related to eco-environmental protection in the YREB have also risen. As a pioneer demonstration belt for ecological civilisation construction, the YREB plays a benchmarking and demonstrative role in the basin’s high-quality development. However, without addressing the bottleneck of ecological degradation, the goal of high-quality development will be challenging. In response, the Chinese government has adopted multiple eco-environmental protection policies to ease the development pressure on the YREB through ecological restoration. In recent years, it has gradually established the basic policy of taking the concept of green development as the core and avoiding over-development [7]. Although we have made certain progress, the eco-environmental protection of the YREB still faces many challenges and problems. Obviously, the task of eco-environment protection in the YREB is heavy. For the purpose of providing impetus for developing and improving subsequent policies, a comprehensive evaluation of the YREB’s eco-environmental protection policies is essential.



Policy evaluation is an essential basis for measuring the quality of public policies. It aims to assess and analyse the effects of policy implementation in order to facilitate subsequent adjustments and improvements. Through the evaluation of the policy, we can find out the strengths and weaknesses of that policy and predict the problems that may arise during the policy implementation [8]. Therefore, this study evaluates the eco-environmental protection policies in the YREB, with the following three contributions. First, it uses text mining technology to deeply analyse eco-environmental protection policies, providing a more detailed perspective and data support for policy evaluation. Second, it constructs a quantitative evaluation framework based on the PMC-Index model, systematically evaluating the implementation effect of eco-environmental protection policies in the YREB and providing new methods for existing research. Third, it selects nine representative policies of eco-environmental policies, and through empirical analysis, comprehensively evaluates the advantages and disadvantages of each policy in the implementation process, providing new basis and suggestions for the adjustment of eco-environmental protection policies in the YREB of China. Furthermore, it provides research and practice for global environmental governance, further promoting international policy communication and cooperation.



The rest of this paper is arranged as follows. Section 2 reviews the existing research and literature. Section 3 introduces the data sources and constructs the PMC-Index model. Section 4 presents the representative policies, and then performs calculations and analyses using the PMC-Index model. Section 5 concludes the paper and provides an outlook.




2. Literature Review


In this study, based on existing literature, research findings on the eco-environmental protection policies of the YREB are sorted into two parts. The first part is eco-environmental protection in the YREB, and the second part is eco-environmental protection policy. By integrating the research findings from these two aspects, we can gain a better understanding of the relationship between regional ecological environments and policies. It can provide a solid theoretical foundation and support for formulating and implementing effective ecological protection policies. In addition, this literature review will also provide beneficial enlightenment and thinking for future research on eco-environmental protection in the YREB.



2.1. Eco-Environmental Protection in YREB


The current academic research on eco-environmental protection in the YREB mainly focuses on the interrelationship between economic development and the change of eco-environment. Much of the research has been grounded in the Environmental Kuznets Curve (EKC) hypothesis as its theoretical foundation. The hypothesis is derived from the Kuznets curve proposed in 1955 [9]. The EKC hypothesis suggests that economic development and environmental quality follow an inverted U-shaped, with economic growth to a particular scale inevitably leading to environmental damage. In contrast, environmental problems must be solved by relying on economic growth [10]. Based on this theory, the water resources of the Yangtze River are taken as the study object, and the footprint analysis model is employed to analyse the negative impact of economic development policies on local water ecology in the YREB. This negative impact is more pronounced in economically developed areas [11]. To further verify the relationship between the environment and the economy, Liu et al. [12] built an evaluation system and model; empirically tested the development of the YREB; verified the critical impact of the interaction between regional energy, economy, and ecosystem on sustainable development; and proposed optimisation strategies. Similarly, based on Landsat TM data of the YREB in 1991, 2001, and 2008, Wang et al. [13] constructed the eco-economic system coordination degree (CDES) model, ecosystem service value (ESV), and spatial data transformation model, and revealed the ecological and economic development laws of different regions in the YREB. In order to deeply understand the causes of regional ecological problems and the influencing factors of sustainable development, Yang et al. [14] used an ecological footprint model to study the ecological sustainability of the YREB urban agglomeration and found that human activities are essential to the sustainable development. A rapid economic development and the expansion of human activities are two main factors limiting the sustainable development in YREB. On the other hand, a mechanism equilibrium model was applied to reveal an evolutionary trend in which the YREB has shifted from eco-function dominance (2000) to production dominance (2010) and back to eco-function dominance (2020) [15]. In terms of investigating regional ecological efficiency and its influencing factors, Ma et al. [16] adopted the measurement model based on relaxation degree (SBM), built a new research framework, realised the research on the factors affecting regional ecological efficiency, and confirmed the effectiveness and development of ecological efficiency. In addition, some scholars believe that ecological damage is not a by-product of economic development, and therefore, there is no necessary connection between the eco-environment and economic development. This point provides a new thinking direction for the study of eco-environmental protection.




2.2. Eco-Environmental Protection Policy


Eco-environmental protection policy refers to a series of countermeasures formulated by a country or region to improve the eco-environment. Policies in protecting the eco-environment have developed since the 1960s, when the advent of the third industrial revolution propelled the world into a phase of rapid development, and environmental problems ensued. The issue of ecological protection has begun to receive attention from various countries, and IUCN, UNEP, and the World Wide Fund for Nature (WWF) have put forward the concept of “sustainable development” [17]. Subsequently, governments have introduced a series of environmental protection regulations and policies, such as the Convention on Biological Diversity, the National Environmental Policy Law, and the United Nations Framework Convention on Climate Change. These policies aim to limit industrial pollution, protect natural resources and ecosystems, and promote sustainable economic and social development. Since then, there has been a great deal of academic research on such ecological conservation policies in various countries. At the macro level, Russell [18] analysed 23 years of ecological protection policies of the United States Environmental Protection Agency and suggests that ecological improvement should not be aimed only at human health but should also focus on the impact of the environment on other organisms. From the perspective of China’s policies, Xie [19] analysed the development history and evolution characteristics of China’s eco-environmental protection policy and summarised it into three stages: the initial stage of enlightenment and formation, the stage of sustainable development, and the stage of ecological civilisation construction. At the micro level, Yin et al. [20] took the grassland ecological protection subsidy policy as the study object. They explored the significant difference in the impact of ecological policies on the work enthusiasm of herders in different regions by using the Logistic model, and then suggested that the government should improve the existing grassland ecological subsidy under the characteristics of herders in different regions. Another study that explores the relationship between regional economic benefits and environmental policies is from Girma and Beyene [21]. They investigated the factors influencing collective management willingness in the Godere Forest in the Gambela Region. They proposed the allocation of different policy tools and management models in short-, medium-, and long-term planning for the management of public welfare forests from a dynamic perspective to achieve a win–win situation for both forest ecological benefits and farmers’ economic benefits. From the perspective of collaborative governance, Tsang and Kolk [22] pointed out that in order to balance energy consumption and environmental degradation, it is necessary to establish and implement collaborative policies to address climate change and eco-environmental protection. Some scholars have investigated the effectiveness of implementing the current eco-environmental protection policies in the YREB. In terms of policy formulation, Zhao et al. [23] conducted a textual analysis of several policies on the environmental governance of the Yangtze River Economic Belt and found the cooperation among these policies remains inadequate. They argue that cross-regional collaborative governance should be considered in policy formulation, further emphasising the unified standards of centralised environmental management for achieving more precise governance. In terms of policy implementation, Xiao [24] used a coupling coordination degree model to calculate and evaluate the synergy between the two subsystems of ecological and environmental protection and policy capacity in the Yangtze River Economic Belt. Her research found that the overall capability of local governments to implement policies is insufficient, with considerable disparities. In terms of policy feedback, Wen et al. [25] assessed the implementation and feedback effects of ecological and environmental protection policies in the Yangtze River Economic Belt, pointing out that the policy implementation effects in resource utilisation, environmental management, and ecological protection vary across provinces and cities along the belt. They suggest timely adjustments and refinements of policy objectives based on the feedback results.



In summary, academic research on eco-environmental protection policies primarily focuses on policies involving the use of induced tools such as ecological compensation, and there is less research on the actual effects and feedback of eco-environmental protection policies. Most of the studies on the YREB have carried out eco-environmental protection and policy capacity as two separate research topics, and the lack of a perfect policy evaluation system makes it difficult to assess the effectiveness of policies. Based on this, this research provides a new idea to quantitatively study the eco-environmental protection policy in the YREB by constructing the PMC-Index evaluation modelling method, which makes up for the insufficiency of previous studies and provides suggestions for the practice of ecological protection in the Yangtze River Basin in China.





3. Research Design


3.1. Data Sources


In order to guarantee the precision, pertinence, and representativeness of policy data, our research employs a retrospective approach. The data collection starts from the year 1984, when the concept of YREB was proposed. The research focuses on relevant policies related to eco-environment protection within the YREB, which have been issued by various policy entities such as the Central Committee and provincial governments, and their functional departments. These sources serve as the primary data for the analysis conducted in this research. For data collection, we used “Yangtze River Economic Belt”, “Yangtze River”, and “eco-environmental protection” as the keywords to search in the Peking University Legal and Regulation Database. In addition, we compared, verified, and supplemented the results with official websites of governments at all levels. We deleted informal documents such as memos and approvals unrelated to ecological protection. After screening and sorting, this study finally obtained 234 policy documents, including 48 documents from the central government and 186 documents from the local government.




3.2. Construction of the PMC-Index Model


The PMC-Index model, known as the Policy Model and Critique model, is an evaluation model based on a text-mining approach that is primarily used to measure policy consistency and effectiveness. The model is derived from Ruize Estrada’s hypothesis called “Omnia Mobilis”. It states that everything in the universe is in motion and interconnected so that any one variable is equally important [26]. The PMC-Index model has two levels of variables; the first level is usually up to 10, the secondary variables have no quantity limit, and each variable has the same weight. This setting intends to capture the various heterogeneities within the policy and thus more accurately evaluate the level of advantages and shortcomings of the policy [27]. In addition, the parameters of the PMC-Index model are mainly extracted by text mining, especially the extraction of secondary variables, which can significantly reduce the influence of human subjective evaluation, which can improve the accuracy of quantitative evaluation and scientifically reflect the mechanism of policy, evaluation results, and evaluation value. Therefore, this study chooses the PMC-Index model to evaluate the eco-environmental protection policy of the YREB. The PMC-Index model is constructed in four steps: (1) excavate text and design the variables; (2) construct a multi-input-output table; (3) compute the index of PMC variables; and (4) construct a PMC-Surface.



3.2.1. Word Frequency Analysis and Variable Design


Analysing and mining the policy text helps to accurately and scientifically refine the policy focus, thus providing a reference basis for indicator selection and variable design. In this study, 234 pieces of policy text were first integrated into one TXT file, imported into the text analysis software and subjected to lexical processing. Next, word frequency analysis was conducted using the segmented documents, and the initial run yielded a list of high-frequency words that had no practical significance for this study, were not significant for further modelling and analysis of policy characteristics, and therefore needed to be filtered by human beings. After eliminating the trend verbs such as position, place name, or “elevate” and “carry out”, a list of the top 20 high-frequency vocabulary words was compiled (Table 1). According to the table, the core points of the ecological protection policies in the YREB are pollution control, environmental protection regulation, financial subsidies, and water resource management.



Next, 234 pieces of policy text were subjected to semantic network analysis. The semantic network analysis chart can intuitively reflect the degree of association between different feature words by extracting the high-frequency feature words from the TXT file and using the co-occurrence matrix to construct the network structure diagram [28]. This research generates a semantic network relationship graph of ecological protection policies in the YREB by using text analysis software, as shown in Figure 1. The nodes represent keywords, and the thickness of the connecting lines between the nodes indicates the closeness of the connection between the two keywords; the closer the keyword is to the centre of the network structure graph, the more connecting lines it radiates, the higher the importance of the keyword is indicated [26]. This study combines the current practice of eco-environmental protection policies in the YREB. Based on the results of policy text excavating and concerning the PMC-Index model variables, this study constructs a system for evaluating eco-environmental protection policies in the YREB. We set 9 primary variables and 34 secondary variables in this study. The primary variables are Policy NatureX1, Policy TimelinessX2, Policy PerspectiveX3, Policy Issuing AgencyX4, Policy FocusX5, Regulation ScopeX6, Policy ObjectX7, Policy ToolX8, and Policy EvaluationX9, as shown in Table 2.




3.2.2. Constructing a Multi-Input–Output Table


Based on the meanings of the variables in Table 2, we used the binary algorithm to assign values to the policies. The default assumption is that all secondary variables have the same weight, and then the text mining method is adopted to assess whether the representative policy contains content that meets the meaning of the corresponding secondary variables, and if so, assign a value of 1; if not, assign a value of 0 [29]. Since each variable has equal utility in a multi-input–output table, it can effectively reduce the subjectivity of policy evaluation. We constructed a multi-input–output table to assign values of the policies, as shown in Table 3.




3.2.3. PMC-Index Calculation and Evaluation Grade Classification


The calculation of the PMC-Index model can be divided into three steps, following the formula below: firstly, refer to Equations (1) and (2), enter the primary and secondary variables in the multi-input–output table, and assign a value to each of the secondary variables; then, using Equation (3), combine the assigned values of the secondary variables to calculate and arrive at the value of the primary variable. “j” represents the primary variable, and “i” represents the secondary variable. Finally, the data are imported into Equation (4) to generate the PMC-Index value of the policy to be evaluated, which is the summed score of all the first-level variables in Equation (3).
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Referring to Ruize’s rating scale [30], the PMC-Index model in this study follows the following policy evaluation scale: if the policy’s PMC-Index ranges from 0 to 3.99, it is rated as “bad”; if the policy’s PMC-Index ranges from 4 to 5.99, it is rated as “acceptable”; if the policy’s PMC-Index ranges from 6 to 7.99, it is rated as “excellent”; and if the policy’s PMC-Index ranges from 8 to 9, it is rated as “perfect”.




3.2.4. Construction of PMC-Surface Diagrams


The PMC-Surface chart is a tool to show the evaluation effect of policies in the form of images. Converting the PMC-Index into a PMC-Surface chart can display the evaluation results of the policies intuitively and help to analyse the excellent parts and weak links of the eco-environmental protection policies of the YREB [31]. A raised portion of the surface indicates that the policy to be evaluated has a high score on that indicator level; a concave portion indicates that the policy to be evaluated has a low score on that indicator level. Since this study has nine primary variables, a 3 × 3 third-order matrix can be formed, as shown in Equation (5), to ensure the symmetry of the PMC-Surface.


  PMC − Surface =        X 1       X 2       X 3         X 4       X 5       X 6         X 7       X 8       X 9         



(5)










4. Quantitative Analysis of Eco-Environmental Protection Policies in the YREB


4.1. Selection of Representative Policies


In the selection of representative policies, this study, based on the principle of a comprehensive examination of the central and local governments [32], selected thirteen representative policies from the database formed by the previous collection, including three policies issued by the central government or the State Council and ten policies issued by local governments and local departments. Regarding policy selection at the central level, we tried to pick more comprehensive and directive policies. In terms of policy selection at the local level, considering the different levels of development and geographical environments in different regions of the YREB, there may be differences in policy focus and policy effectiveness. Therefore, we selected one representative policy in each province (municipalities) to ensure the objectivity and comprehensiveness of the evaluation results. Among them, Sichuan Province and Chongqing Municipality are both located in the Sichuan Basin and have close cooperation in eco-environmental protection. Consequently, we selected a cooperative policy to explore the effectiveness of inter-provincial cooperation policies in the eco-environment in the YREB. These thirteen representative policies are all closely related to the eco-environment of the YREB, and they cover a wide range of fields and policy contents that can well reflect the current status. In terms of logic and paragraph layout, these representative policies have similarities and, therefore, are more comparable and more reasonable for side-by-side comparisons, as shown in Table 4.




4.2. PMC-Index of 13 Representative Policies


The thirteen representative policies were substituted into the multi-input–output table, and the values of each secondary variable were assigned through text mining and content analysis, as shown in Table 5. Next, the PMC-Index value of each eco-environmental protection policy of the YREB was further calculated, as shown in Table 6.



According to Table 6, it can be seen that the thirteen representative policies are ranked from highest to lowest based on the PMC-Index: P1 > P9 > P6 > P2 > P3 > P10 > P7 = P11 > P12 > P4 > P8 > P13 > P5.



Among them, nine had an “excellent” level (P1, P2, P3, P6, P7, P9, P10, P11, P12), four had an “acceptable” level (P4, P5, P8, P13), and there were no “perfect” or “poor” levels. According to the rating scale, the average PMC value for these thirteen policies is 6.32, which is an “excellent” level. The three national policies all have an “excellent” rating. In comparison, the ten local policies have four “acceptable” ratings, indicating that the national policies are generally better than the local policies. It shows that national policies are generally better than local policies. From this point of view, the overall level of ecological protection policies in the YREB is good, with a certain degree of scientificity and feasibility. However, there are still some aspects that need to be improved.



In order to visually present the evaluation results of the eco-environmental protection policies in different regions of the YREB, we produced a choropleth map based on the PMC-Index scores of the policies in each province. As shown in Figure 2, regions with lighter colours have higher scores, while regions with darker colours have lower scores. The upstream region generally performs moderately, with Guizhou scoring higher at 7.16 points, and Yunnan scoring at a medium level of 6.13 points. However, Sichuan and Chongqing jointly achieved a lower average level of 5.72 points. In the midstream region, Hunan scored relatively higher at 6.91 points, performing well; Jiangxi also scored at a high level with 6.46 points; while Hubei scored only 5.21 points, indicating that there may be room for improvement in terms of ecological environment protection. In the downstream, Jiangsu and Shanghai scored close to each other in terms of ecological environment protection policies, with scores of 6.49 and 6.46 points, respectively, performing well; Zhejiang scored 5.88 points, which is at a medium level; while Anhui scored the lowest with 4.81 points, indicating that the region may need to take more measures to improve its score in terms of eco-environmental protection. It can be seen that the scores are significantly different in the downstream of the YREB, with uneven performance in ecological environment protection policies. The overall performance in the midstream region is relatively stable, and Hunan performed the best. Guizhou performed well in the upstream region, while Sichuan and Chongqing performed relatively low. The reason for this difference may be due to differences in geographical conditions, economic development status, and other factors in different regions, leading to different policy orientations and policy goals [31].



Figure 3 displays a Debra chart that illustrates the average values of the primary variables for the thirteen policies. It intuitively and clearly shows the shortcomings and strengths of the eco-environmental protection policies of the YREB, which is also the direction of future policy improvement. As shown in the figure, the highest average score among the nine primary variables is the X9Policy Evaluation, which is 0.92, indicating that the policies are well grounded, with clear objectives, scientific programs, and informative planning, and that there are no significant shortcomings in the overall framework of the policies. The next are X7Policy Objects and X1Policy Nature, with scores of 0.83 and 0.82. These scores indicate that most eco-environmental protection policies involve multi-party governance, and the role of policy is more comprehensive in terms of the objects. Additionally, these policies are formulated with full consideration of the various factors, making them more comprehensive. The average value of the scores for these nine primary variables is 0.70, and the scores for the variables X2Policy Timeliness, X4Policy Issuing Agency, and X6Regulation Scope are below the mean value. The score of X2Policy Timeliness is 0.56, indicating that the eco-environmental protection policy for the YREB does not integrate short-term, medium-term, and long-term targets organically. Local policies, in particular, tend to focus on setting short-term goals at the expense of long-term ones. The score of X4Policy Issuing Agency is 0.33, which is the lowest among the primary variables. This is because a single policy body generally issues current policies, and the proportion of policies issued jointly by multiple sectors is low. The score of X6Regulation Scope is 0.56, which shows that the current policy regulation scope of the eco-environmental protection policy of the YREB is not unified, and except for three national policies, the rest of the policies do not involve the overall eco-environmental governance of the YREB. The policies are formulated only based on the region in which the provinces are located, which is a lack of wholeness.




4.3. Analysis of PMC-Surface for 13 Representative Policies


The scores of each policy-level variable were entered into data analysis software in a 3 × 3 matrix format, and the PMC-Surface maps of the thirteen YREB eco-environmental protection policies were generated using 3D colour mapping surface maps, as shown in Figure 4, Figure 5, Figure 6, Figure 7, Figure 8, Figure 9, Figure 10, Figure 11, Figure 12, Figure 13, Figure 14, Figure 15 and Figure 16.



The different colours in the figures represent the policy’s score on the corresponding level 1 indicator, with a raised portion indicating that the policy scored higher on the corresponding level 1 indicator and a concave portion indicating that the policy scored lower on the corresponding level 1 indicator. The overall position of the surface is high or low, representing the overall quality of the policy. In contrast, the degree of undulation of the surface presents the level of internal consistency of that policy [33].



P1 has a PMC-Index of 7.58 and is ranked 1st with an “Excellent“ assessment level. Jointly formulated by the highest authority of the State Environmental Protection Department, the policy was taken as a master plan and guideline for eco-environmental protection in the YREB. The scores of X1Policy Nature, X5Policy Focus, X6Regulation Scope, X8Policy Tool, and X9Policy Evaluation of this policy are all full marks or above average, which shows that the policy is scientifically designed, rationally planned, and highly enforceable. The executability of a policy is crucial to determining its effectiveness [34]. However, the indicator scores for X3Policy Perspective and X7Policy Object are lower than the average in this policy. As an overarching policy at the national level, P1 only needs to propose a master plan from a macro perspective and does not need to be refined for specific tasks and implementation subjects. In their research on the policy, Wang et al. [35] pointed out that the top-level design and strategic deployment of the Ministry of Ecology and Environment have provided direction for the actions of the 11 provinces (municipalities) along the Yangtze River Economic Belt. Subsequently, the 11 provinces (municipalities) have gradually introduced corresponding local plans and implementation plans based on their strategic positions and ecological needs in the YREB, which is consistent with the results of this study.



P2 has a PMC-Index of 6.88 and is ranked 4th with an “Excellent“ assessment level. This policy serves as a working guide for further actions to develop the YREB. According to the assessment, the X3Policy Perspective and X8Policy Tool scored below average. P2 is a macro policy, and the content covered by the policy includes various aspects such as economic development, transportation, ecological protection, and town construction. Hence, as a part of the policy text, the eco-environment only presents the general guidance issued by the State Council and does not refine the work from a micro point of view. Liu [36] pointed out that the policy established a major strategy for regional development centred on the Yangtze River Basin, which had a macro-guiding significance. The macro policy aims to intervene and manage the areas involved in the policy from a comprehensive perspective, sometimes demonstrating less specific features [37]. Meanwhile, the financial subsidy mentioned in the policy text relates only to the construction of road transportation and shipping in the YREB, which does not include eco-environmental management. Therefore, the indicator optimisation path for this policy is proposed to be X8–X3.



P3 has a PMC-Index of 6.51 and is ranked 5th with an “Excellent“ assessment level. This policy gives instructions on improving the ecological functions of essential lakes in the YREB during the 14th Five-Year Plan period. In particular, X1Policy Nature, X3Policy Perspective, X6Regulation Scope, and X7Policy Objects scored below average. Since the policy takes a micro view and looks at the lake issues in the YREB and does not provide guidance on other issues in the basin, the scope of governance should not only encompass the overall situation but also pay attention to specific problems in subdivided areas [38]. The planning of P3 on the scope of governance seems more general, and there is no task target by region. Suggested paths for metrics optimisation can be found in X3-X1-X6-X7.



P4 ranked 10th with a PMC-Index of 5.88 and an “Acceptable“ assessment level. This policy is an action plan based on the relevant requirements of the Action Plan for Environmental Protection of the YREB issued by the Ministry of Environmental Protection and the Implementation Program for the Participation in the Construction of the YREB of Zhejiang Province. The scores of X2Policy Timeliness, X5Policy Focus, X6Regulation Scope, X7Policy Objects, X8Policy Tool, and X9Policy Evaluation are all below average. As a short-term action plan at the provincial level, the regulation area covered by the policy is only part of the YREB within Zhejiang Province. However, even short-term policies should focus on their continuity and stability, as well as put forward policy expectations [39]. P4 does not reflect these aspects, and the plan’s content only proposes the desired goals, with a lack of specific operational programs. Therefore, the suggested path for metric optimisation is X2-X5-X6-X7-X9-X8.



P5 has a PMC-Index of 4.81 and is ranked 13th with an “Acceptable“ assessment level. This policy has been assessed as equal to or below the average for each of the primary indicators. Since the Department of Transportation is a subordinate department of the Anhui Provincial Government, the policy focuses mainly on transportation. The policy perspective is the eco-environmental protection and green development of waterways in the YREB, which is a relatively single perspective. Policy formulation is based on the summary of the work completed in the current field [40]. P5 lacks a description of what has been accomplished and a targeted plan based on it. However, this policy simply offers methods and guidance without reflecting the expected ultimate goal and effect, leaving much room for improvement. Its metrics optimisation path can be X1-X6-X3-X2-X7-X6-X9-X8.



P6 has a PMC-Index of 6.91 and is ranked 3rd with an “Excellent“ assessment level. P6 is a policy with solid synergy to provide specific guidance on ecological restoration in the Yangtze River Basin. The scores for X2Policy Timeliness, X6Regulation Scope, and X7Policy Objects are below average. The policy was developed in 2023, remains in effect until the end of 2025, and is a short-term plan. As the policy is based on the holistic nature of the ecosystem of the Yangtze River hinterland and the systematic nature of the “One River, One Lake, Four Waters” watershed, it does not involve other watershed segments. Furthermore, the critical role of social organisations has been overlooked in implementing the programme. Social organisations constitute the cornerstone and backbone of the social structure; therefore, it is necessary to include them in planning during policy formulation [41]. The suggested path for optimising the metrics is X2-X7-X6.



P7 has a PMC-Index of 6.46 and is ranked 7th with an “Excellent“ assessment level. This policy clarifies the responsibilities and tasks of Jiangxi Province in the work of eco-environmental protection of the YREB in the new period. In particular, X2Policy Timeliness, X5Policy Focus, and X6Regulation Scope scored below average. The policy was issued by the Jiangxi Provincial Government in 2018, and its target was partially realised in 2018 and partially required to be realised by the end of 2020, which is a short-term policy. In a policy text, it is necessary to include all aspects within the policy field to ensure that the policy achieves its full effectiveness [42]. However, P7 lacks planning for water resource management, natural disaster prevention and control, and ecological compensation mechanisms, so that the policy focus is incomplete. Therefore, the metrics optimisation path for this policy is proposed as X5-X2-X6.



P8 has a PMC score of 5.72 and is ranked 11th with an “Acceptable” assessment level. This policy is the only one of the six local representative policies jointly issued by the provincial governments. It relies on the geographical location advantage of Chongqing Municipality’s proximity to Sichuan Province, where the two provinces have explored the possibility of collaborative ecological and environmental governance in the YREB. The scores for X5Policy Focus, X6Regulation Scope, X7Policy Object, X8Policy Tool, and X9Policy Evaluation are all below average. As the action plan given by P8 contains various areas besides the eco-environment, it also involves platform building, industrial collaboration, market integration, and public services. As a result, the policy does not fully utilise the policy tools. The efficiency of collaborative governance between departments in the public sector depends on the clear division of powers, which is determined by the unique public, political, and democratic characteristics of the sector [43]. However, there is no specific implementation plan for the eco-environment protection program in P8, and there is a lack of clarity in the division of competencies between the various sectors. Its metrics optimisation path is X8-X9-X5-X6-X7.



P9 has a PMC-Index of 7.16, with an “Excellent“ assessment level and ranked 2nd. P9 is a guiding policy that sets out a specific action plan for ecological restoration of the upper reaches of the Pearl River and Yangtze River. Among them, only X2Policy Timeliness and X6Regulation Scope scored below average. Since the policy was designated by Guizhou Province in 2019, the time required to achieve the policy tasks is by the end of 2020, which is a short-term policy. The scope covered by the policy is the upstream region of the YREB. To achieve greater policy effectiveness, it is essential to consider local objectives within the overall context. When addressing specific issues, the policy should take into account the importance of overall sustainable development goals [44]. Therefore, the suggested path for optimising the metrics is X2-X6.



P10 has a PMC-Index of 6.49, with an “Excellent“ assessment level and is ranked 6th. This policy is the overall action guideline for the province under the guidance of P1. Among them, the scores of X2Policy Timeliness, X6Regulation Scope, and X7Policy Object are lower than the average. The objectives proposed in this policy require completion by the end of 2020 and are short-term policies. As P10 does not involve mandatory means such as administrative orders, the policy implementation strength and voluntariness may decrease. Wang et al. [45] also reached a similar conclusion when studying the eco-environment problems in the YREB in Jiangsu Province, that is, the remediation of ecological environment problems requires the use of coercive measures. Therefore, the recommended path for optimising the indicators of this policy is X2-X7-X6.



P11 has a PMC-Index of 6.46, with an “Excellent“ assessment level and is ranked 7th. This policy is a plan for the ecological restoration of the Yangtze River Basin over the next three years, issued by Shanghai Municipality. Shanghai is located at the estuary of the Yangtze River, and this policy is of great significance. Among them, the scores of X1Policy Nature, X2Policy Timeliness, X6Regulation Scope, and X7Policy Object are lower than the average. It can be seen that the policy planning of P11 is not perfect, and the lack of policy feedback makes the policy lack sustainable motivation, while the policy object does not reflect the important role of social organisations in an international metropolis. Zhou et al. [46] analysed the main advantages and disadvantages of Shanghai’s ecological community construction when doing the exploration. They pointed out that the construction of the community depends on multi-party cooperation, in which social organisations should play their role. This is in line with the conclusions drawn in our study. The optimisation path of the indicators for this policy can refer to X2-X7-X6-X1.



P12 has a PMC-Index of 6.13, with an “Excellent“ assessment level and is ranked 9th. This policy is a special action plan under the overall eco-environmental protection plan promulgated by Yunnan Province. Among them, the scores of X1Policy Nature, X3Policy Perspective, X5Policy Focus, X6Regulation Scope, and X8Policy Tool are lower than the average. As the focus of this policy is on the protection of aquatic organisms, it basically does not involve other aspects of ecological environment protection, so the policy text is relatively thin. However, P12 has a comprehensive policy design for the protection of aquatic organisms, and other regions can learn from this policy in this field. Wang et al. [47] pointed out that the upstream of the Yangtze River is the area where rare fish are concentrated, and Yunnan Province is located at an important position in the upstream region of the Yangtze River. Therefore, Yunnan Province must formulate aquatic biological protection policies. The optimisation path of the policy indicators can refer to X3-X5-X8-X9-X6-X1.



P13 has a PMC-Index of 5.21, with an “Acceptable“ assessment level and is ranked 12th. This policy provides guidance and deployment for eco-environmental protection and lake water ecological protection in Hubei Province of the YREB. Among them, only the score of X3 Policy Perspective is higher than the average. As a programmatic document for eco-environmental protection in Hubei, P13 only proposes the key points of work in the policy text, without a detailed division of labour. Water resources management, biodiversity protection, and ecological compensation mechanisms are not covered in the policy. Zhang [48] conducted research on the ecological construction issues in the Hubei section of the YREB. She pointed out that as the province with the longest runoff mileage of the Yangtze River, Hubei is facing prominent contradictions between water supply and demand, serious water pollution, and deterioration of water ecology. Therefore, it is particularly critical to take corresponding measures at the policy level to achieve regulation. Therefore, the recommended optimisation path for the indicators of this policy is X8-X2-X6-X9-X5-X7-X1.





5. Discussion


By further summarising the PMC index analysis results on the thirteen representative policies in the YREB from Chapter 4, we can discuss the findings of this study. From the perspective of comprehensive policy effectiveness, the results of the analysis show that the representative policies selected in this study can play an effective role. This is consistent with previous research, which shows that the policies are formulated to consider the actual implementation effect, and the ecological environment protection in the Yangtze River Basin has been paid full attention to [49]. From a macro-regional perspective, policy effectiveness varies across different regions within the YREB. In the upper reach region, Guizhou Province exhibits more prominent policy effectiveness, while Sichuan Province and Chongqing show relatively lower effectiveness. The middle reach region demonstrates relatively stable performance overall, with Hunan Province yielding the most significant effect. There are great differences in the effectiveness of policies in the downstream areas, and the effects of eco-environmental protection policies are different. The formation of such differences may be due to regional disparities in geographic conditions and economic development, leading to divergences in policy direction and objectives. The trend of policies is often determined by economic development and location factors. Geographical conditions and economic development significantly impact the demand for environmental policies [50]. The combination of multiple factors, such as economic development stage, resource endowment, and geographical environment characteristics in different regions, has shaped the differentiated choices of local policymakers in policy objectives and implementation direction. Therefore, when formulating and implementing ecological and environmental protection policies, it is necessary to comprehensively consider the different geographical and economic conditions of different regions to promote policy implementation and development more effectively. From a micro-policy perspective, each policy varies regarding policy targets and control objectives. P1, P2, and P3 are macro policies focusing more on controlling and guiding the overall situation. Therefore, the specific and detailed tasks of the work are assigned to the local government. In comparison, the ten local policies, P4 to P13, focus on the specific local conditions and are formulated and implemented under the guidance of the central policy. Upon evaluation, we find that there is still room for improvement in current local policies. In the process of formulating and implementing local policies, it is necessary to conduct an in-depth analysis of the specific problems of the province and fully tap and use the advantageous resources of the region to ensure that the policies and measures meet the actual needs [51]. Therefore, local policies must pay attention to the province’s specific problems and advantageous resources. Eco-environmental protection requires policy synergism, ensuring that all aspects receive due attention. Policies ought to place greater emphasis on water resources management, ecological compensation mechanisms, and biodiversity conservation in order to achieve the sustainable development of the Yangtze River Basin.



The formulation and implementation of each policy are constrained and influenced by various factors. These influencing factors work together to shape policy outcomes, implementation, and effectiveness. Through the analysis of the differences in multiple policies and their reasons, we can summarise the influencing factors of eco-environmental protection policies in the YREB: natural geographical conditions, level of economic development, differences in policy implementation and execution, and willingness of public and non-governmental organisations. In terms of natural geographical conditions, the differences in physiognomy, climate, soil, ecosystem diversity, and other physical and geographical conditions in the Yangtze River Basin impact the formulation and implementation of ecological protection policies. Shanghai, Jiangsu, and Hubei are relatively flat, and wetlands and ports dominate the ecosystem. Therefore, the regional policy focuses on protecting coastal wetlands and coastal ecosystems. Sichuan, Chongqing, Guizhou, and Yunnan are plateau and mountain areas with complex geographical features and fragile eco-environments. Therefore, the regional policies focus on soil and water conservation and water resources protection. Zhejiang, Anhui, and Jiangxi are located in hilly areas with many essential lakes and wetlands. Therefore, the regional policy focuses on the water resources management and biodiversity protection of lakes and rivers. As the most complex province in the YREB, Hunan encompasses hills, mountains, basins, and plains. Therefore, policy formulation must comprehensively consider the protection of various ecological types [52]. In terms of the level of economic development, the economic level and development mode of different provinces affect the implementation and promotion of ecological protection policies to a certain extent. Due to the demand for industrial structure and economic development in some regions, the attention to ecological protection may be insufficient, or the executive ability may be reduced. In economically developed regions, such as Shanghai, Jiangsu, and Zhejiang, policies focus on the balance between economic development and ecological protection. In economically developing regions, such as Anhui, Jiangxi, and Hubei, policies pay more attention to environmental protection and sustainable development. In economically underdeveloped regions, such as Yunnan and Guizhou, policies pay more attention to the sustainable use of natural resources to improve the quality of development. In terms of the differences in policy implementation and execution, there are some differences in policy implementation among provinces. Local governments’ execution, resource allocation, and priorities will change due to the diversity of regions, resources, and objectives. These differences will affect the formulation, promotion and implementation of ecological protection policies. In terms of the willingness of public and non-governmental organisations, the effectiveness of policy implementation largely depends on the active participation of the public and non-governmental organisations. However, among the representative policies selected in this study, four policies did not mention the relevant content of public participation, and nine policies did not cover non-governmental organisations, which is one of the reasons for the low scores of some policies. The final effect of the policy will be affected by the public’s awareness of ecological protection, environmental protection awareness, and the participation and resource investment of non-governmental organisations.



Compared with previous studies, this study has differences in the research object, research methods, and research perspective. Firstly, in terms of research object, previous studies usually conducted in-depth analyses on the current situation and level of policies in a single province or part of the field [53]. In contrast, this study expands the scope of the research object, covering the ecological protection policies of provinces within the scope of the YREB and more comprehensively evaluating the policy effect. Secondly, in terms of research methods, traditional policy research methods often use qualitative analysis or simple text analysis to explain policy effectiveness [54], while this study makes a quantitative evaluation of the policy based on the PMC-Index model, which can objectively reflect the actual effectiveness of the policy. Finally, in terms of research perspective, previous studies have primarily focused on policy analysis from a particular perspective in order to put forward targeted and detailed countermeasures to solve practical problems [55]. This study further broadens the perspective based on the original research and fully considers the regional differences between different regions in the YREB, including geographical conditions, socio–economic development levels, and other factors that significantly impact policy formulation and implementation. Therefore, we can better understand the challenges faced by different regions in formulating and implementing eco-environmental protection policies to propose targeted policy optimisation paths.




6. Conclusions


Based on the epochal theme of eco-environmental protection and from the perspective of constructing an indicator system for evaluating ecological protection policies in the YREB, this study selects thirteen representative central and local policies from 1978 to the present. We evaluate them quantitatively through text mining and PMC-Index. Then, we combine China’s national conditions and policy characteristics to propose targeted optimisation paths at the macro and micro levels, providing a reference for improving existing policies and formulating new policies. The study conclusions are as follows:



At the macro level, the overall design of the eco-environmental protection policy of the YREB is more scientific and reasonable and has played an essential role in the comprehensive management of the Yangtze River Basin and the major protection of its ecology. Nine of the thirteen representative policies were assessed as “Excellent”, the remaining four were assessed as “Acceptable’, and no policy was assessed as either “Perfect” or “Poor”. The average PMC-Index of the thirteen representative policies was 6.32. It shows that the Chinese government attaches great significance to the eco-environmental problems of the YREB. The formulation of policies considers factors such as strategic planning for eco-environmental management, regulation and supervision, ecological compensation mechanisms, natural disaster prevention and control, and public participation. At the micro level, there is still room for improvement in the eco-environmental protection policies of the YREB. In conjunction with the PMC-Index model, the low average values of the indicator scores for X2Policy Timeliness, X4Policy Issuing Agency, and X6Regulation Scope indicate that the policy design needs to be improved in some areas. Most of the policies are short- and medium-term policies, lacking long-term planning; the issuing organisation is relatively single, and the awareness and ability of collaborative governance needs to be strengthened; and the regulatory scope of local policies does not focus on the YREB as a whole. In addition, the PMC-Index results and the keyword analysis indicate that some policies lack predictability and feedback. Moreover, regulatory policy tools are used more in policy planning, while induced policy tools and voluntary policy tools are used less. There are only a few policies that mention social organisations. Hence, the role of social organisations in ecological and environmental governance has not been entirely played. These problems are not only present in the thirteen representative policies in this assessment but are also common in formulating eco-environmental protection policies in the YREB. Subsequent development of relevant policies should be improved with this focus. The YREB is widely recognised as a significant region with a global impact. In this study, the nine representative policies for eco-environmental protection cover the upper, middle, and lower reaches of the YREB. These policies were implemented in provinces with varying degrees of development and diverse human and natural geographic environments, making the analysis results highly comprehensive and valuable. The evaluation and discussion of these policies not only improve the level of sustainable development of the Yangtze River Basin but also provide reference experience for basin governance in other regions of the world. Ultimately, this will aid in promoting global sustainable development and ecological protection.



There are some shortcomings in this study. First of all, although the indicator system construct of this study is based on text mining and semantic analysis, some individual researchers’ subjective factors influence the selection and design of secondary indicators. Second, the breadth and depth of the policy assessment are lacking due to the limited number of indicators, which makes it difficult to encompass all aspects involved in eco-environmental protection in the YREB. Finally, the representative policies of this study are limited to eco-environmental protection in the YREB. According to existing studies, there is a coupling relationship between environmental protection and economic development, and a horizontal comparison and assessment of economic and environmental policies is also necessary. In future research, the text mining accuracy can be improved by further screening a more comprehensive range of policy samples to optimise the PMC model’s indicator design. To address the issue of the number of indicators, the researcher can conduct multiple modelling to evaluate relevant policies comprehensively. In addition, future research should also consider cross-sectional comparisons and assessments between policies in different dimensions and cross-cutting fields.
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Figure 1. The semantic network structure diagram. 






Figure 1. The semantic network structure diagram.
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Figure 2. Choropleth Map of the YREB. 
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Figure 3. Debra chart of 13 representative policies. 
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Figure 4. The PMC-Surface for P1. 
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Figure 5. The PMC-Surface for P2. 
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Figure 6. The PMC-Surface for P3. 
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Figure 7. The PMC-Surface for P4. 
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Figure 8. The PMC-Surface for P5. 
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Figure 9. The PMC-Surface for P6. 
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Figure 10. The PMC-Surface for P7. 






Figure 10. The PMC-Surface for P7.
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Figure 11. The PMC-Surface for P8. 






Figure 11. The PMC-Surface for P8.
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Figure 12. The PMC-Surface for P9. 






Figure 12. The PMC-Surface for P9.



[image: Sustainability 16 00805 g012]







[image: Sustainability 16 00805 g013] 





Figure 13. The PMC-Surface for P10. 
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Figure 14. The PMC-Surface for P11. 






Figure 14. The PMC-Surface for P11.
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Figure 15. The PMC-Surface for P12. 
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Figure 16. The PMC-Surface for P13. 






Figure 16. The PMC-Surface for P13.
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Table 1. High-frequency words in eco-environmental protection policies of the YREB.
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	Sequence
	High Frequency Words
	Frequency
	Sequence
	High Frequency Words
	Frequency





	1
	Ecological
	1272
	11
	Health Sector
	134



	2
	Pollution
	918
	12
	Cross-River Passage
	128



	3
	Urban and Rural
	575
	13
	Intercity
	106



	4
	Violation of the Law
	324
	14
	Dumping
	98



	5
	The Main Body
	315
	15
	Tourism Bureau
	88



	6
	Financial Affairs
	160
	16
	Reservoir Area
	82



	7
	Great Protection
	150
	17
	Regulatory
	76



	8
	Breach of Regulations
	144
	18
	Rail-Water Intermodal Transport
	71



	9
	Water Resources
	143
	19
	Tourism Commission
	62



	10
	Reduction in Quantity
	141
	20
	Expansion
	55










 





Table 2. Variable design and evaluation criteria.
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Primary Variables

	
Secondary Variables

	
Meaning of Secondary Variable






	
Policy Nature

(X1)

	
X1.1 Prediction

	
Whether the policy makes a pre-judgment on the development trend and consequences within a specific period of time in the future




	
X1.2 Suggestion

	
Whether the policy provides reference or constructive suggestions for achieving policy goals




	
X1.3 Supervision

	
Whether the policy includes continuous tracking, evaluation, and monitoring of the implementation process and results




	
X1.4 Guidance

	
Whether the policy plays a guiding and promoting role in the direction, goal, and rational utilisation of resources for eco-environmental protection




	
X1.5 Feedback

	
Whether the policy requires continuous adjustment and optimisation of policy measures based on actual conditions during implementation




	
Policy Timeliness

(X2)

	
X2.1 Long-term

	
Whether the policy mentions the content of more than 5 years




	
X2.2 Medium-term

	
Whether the policy mentions the content of 3–5 years




	
X2.3 Short-term

	
Whether the policy mentions the content within 3 years




	
Policy Perspective

(X3)

	
X3.1 Macro

	
Whether the policy is based on the macro perspective and focuses on the overall eco-environment of the YREB




	
X3.2 Micro

	
Whether the policy is based on the micro perspective and focuses on a specific aspect affecting the eco-environment of the YREB




	
Policy Issuing Agency

(X4)

	
X4.1 State Council

	
Whether the policy is issued by the State Council




	
X4.2 Ministries and Commissions of the State Council

	
Whether the policy is issued by the ministries and commissions of the State Council




	
X4.3 Provinces and cities

	
Whether the policy is issued by provinces and cities




	
Policy Focus

(X5)

	
X5.1 Ecological protection

	
Whether the content of the policy involves ecological protection




	
X5.2 Pollution control

	
Whether the content of the policy involves pollution control




	
X5.3 Water resource management

	
Whether the content of the policy involves water resource management




	
X5.4 Biodiversity conservation

	
Whether the content of the policy involves biodiversity conservation




	
X5.5 Natural disaster prevention

	
Whether the content of the policy involves the prevention and control of natural disasters




	
X5.6 Ecological compensation mechanism

	
Whether the content of the policy involves an ecological compensation mechanism




	
Regulation Scope

(X6)

	
X6.1 Overall of the YREB

	
Is the scope of policy regulation the whole YREB




	
X6.2 Some areas of the YREB

	
Is the scope of policy regulation limited to a local area of the YREB




	
Policy Object

(X7)

	
X7.1 Local government

	
Whether the policy object includes local governments




	
X7.2 Enterprise

	
Whether the policy object includes enterprises




	
X7.3 Social organisation

	
Whether the policy object includes social organisations




	
X7.4 Relevant department

	
Whether the policy target includes relevant departments




	
Policy Tool

(X8)

	
X8.1 Organisational tools

	
Whether the policy involves the leading group, the river chief system, and other mechanisms




	
X8.2 Regulatory tools

	
Whether the policy involves mandatory regulations such as administrative orders




	
X8.3 Inducement tools

	
Whether the policy involves fiscal incentives, financial subsidies, or other means




	
X8.4 Voluntary tools

	
Whether the policy involves encouraging the public to participate in watershed management




	
Policy Evaluation

(X9)

	
X9.1 Sufficient basis

	
Whether the policy basis is sufficient




	
X9.2 Clear objectives

	
Whether the policy objectives are clear




	
X9.3 Scientific program

	
Whether the policy program is scientific




	
X9.4 Detailed planning

	
Whether the policy planning is detailed











 





Table 3. Multi-input–output table.






Table 3. Multi-input–output table.





	Primary Variables
	Secondary Variables





	X1
	X1.1 X1.2 X1.3 X1.4 X1.5



	X2
	X2.1  X2.2  X2.3



	X3
	X3.1  X3.2



	X4
	X4.1  X4.2  X4.3



	X5
	X5.1  X5.2  X5.3  X5.4  X5.5  X5.6



	X6
	X6.1  X6.2



	X7
	X7.1  X7.2  X7.3  X7.4



	X8
	X8.1  X8.2  X8.3  X8.4



	X9
	X9.1  X9.2  X9.3  X9.4










 





Table 4. Representative policies for eco-environmental protection in the YREB.
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	Item
	Policy Name
	Date of Release





	P1
	Circular of the Ministry of Environmental Protection, the National Development and Reform Commission, and the Ministry of Water Resources on Issuing the “Eco-Environment Protection Plan for the YREB”
	13 July 2017



	P2
	Guiding Opinions of the State Council on Promoting the Development of the YREB by Relying on the Golden Waterway
	12 September 2014



	P3
	Guiding Opinions of the National Development and Reform Commission on Strengthening the Protection and Governance of Important Lakes in the YREB
	16 November 2021



	P4
	Notice of the Office of the Zhejiang Provincial Environmental Protection Department on Issuing the “Zhejiang Provincial Action Plan for Participating in the Eco-Environment Protection of the YREB”
	23 June 2017



	P5
	Notice of the Anhui Provincial Department of Transport on Further Promoting the Development of Green Shipping in the YREB
	10 March 2020



	P6
	Notice of the 17 Departments including Hunan Provincial Department of Ecology and Environment on Issuing the Implementation Plan for Hunan Province to Deepen the Battle to Protect and Repair the Yangtze River
	6 March 2023



	P7
	Notice of the General Office of the CPC Jiangxi Provincial Committee and the General Office of the People’s Government of Jiangxi Province on Issuing the “Work Plan for the ‘Joint Protection of the YREB’ in Jiangxi Province”
	22 February 2018



	P8
	Notice of the Chongqing Municipal People’s Government and the Sichuan Provincial People’s Government on Issuing the Action Plan for Deepening Cooperation between Sichuan and Chongqing and Further Promoting the Development of the YREB (2018–2022)
	30 June 2018



	P9
	Notice of Guizhou Provincial Department of Eco-Environment and Guizhou Provincial Development and Reform Commission on Printing and Distributing the Action Plan for Guizhou Province to Carry out Protection and Restoration of Ecological Barrier in the Upper Reaches of the Yangtze River and the Pearl River
	5 May 2019



	P10
	Notice of the General Office of the Jiangsu Provincial Government on Issuing the Implementation Plan for the Action Plan for the Protection and Restoration of the Yangtze River in Jiangsu Province
	2 June 2019



	P11
	Implementation Plan for Shanghai to Deepen the Battle of Yangtze River Protection and Restoration (2023–2025)
	17 May 2023



	P12
	Implementation Opinions of the General Office of the People’s Government of Yunnan Province on Strengthening the Protection of Aquatic Organisms in the Yangtze River
	21 March 2019



	P13
	Notice of the Office of the Hubei Provincial Department of Ecology and Environment on Issuing the Work Points for Ecological Environment Protection of the Yangtze River Economic Belt and Lake Water Ecological Environment Protection in 2023
	22 May 2023
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Primary

Variables

	
Secondary Variables

	
P1

	
P2

	
P3

	
P4

	
P5

	
P6

	
P7

	
P8

	
P9

	
P10

	
P11

	
P12

	
P13






	
X1

	
X1.1

	
1

	
1

	
0

	
0

	
0

	
1

	
1

	
0

	
1

	
1

	
1

	
1

	
1




	
X1.2

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X1.3

	
1

	
1

	
1

	
1

	
0

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X1.4

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X1.5

	
1

	
0

	
0

	
1

	
0

	
1

	
0

	
1

	
1

	
1

	
0

	
0

	
0




	
X2

	
X2.1

	
1

	
1

	
1

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
1

	
0




	
X2.2

	
1

	
1

	
1

	
0

	
0

	
0

	
0

	
1

	
0

	
0

	
0

	
1

	
0




	
X2.3

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X3

	
X3.1

	
1

	
1

	
0

	
1

	
0

	
1

	
1

	
1

	
1

	
1

	
1

	
0

	
1




	
X3.2

	
0

	
0

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X4

	
X4.1

	
0

	
1

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0




	
X4.2

	
1

	
0

	
1

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0




	
X4.3

	
0

	
0

	
0

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X5

	
X5.1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X5.2

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
0

	
1




	
X5.3

	
1

	
1

	
1

	
0

	
1

	
1

	
0

	
1

	
1

	
1

	
1

	
0

	
0




	
X5.4

	
1

	
1

	
1

	
1

	
0

	
1

	
1

	
0

	
1

	
1

	
1

	
1

	
1




	
X5.5

	
1

	
1

	
0

	
1

	
0

	
1

	
0

	
1

	
1

	
0

	
1

	
0

	
1




	
X5.6

	
1

	
1

	
1

	
0

	
0

	
1

	
0

	
0

	
1

	
1

	
1

	
1

	
0




	
X6

	
X6.1

	
1

	
1

	
1

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0

	
0




	
X6.2

	
1

	
1

	
0

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X7

	
X7.1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X7.2

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X7.3

	
0

	
1

	
0

	
0

	
0

	
0

	
1

	
0

	
1

	
0

	
0

	
1

	
0




	
X7.4

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X8

	
X8.1

	
1

	
0

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
0

	
1




	
X8.2

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
0

	
1

	
0

	
1

	
0

	
0




	
X8.3

	
1

	
0

	
1

	
0

	
1

	
1

	
1

	
0

	
1

	
1

	
0

	
1

	
0




	
X8.4

	
1

	
0

	
1

	
1

	
0

	
1

	
1

	
0

	
1

	
1

	
1

	
1

	
0




	
X9

	
X9.1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X9.2

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X9.3

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
X9.4

	
1

	
1

	
1

	
0

	
0

	
1

	
1

	
0

	
1

	
1

	
1

	
1

	
0











 





Table 6. PMC-Index of 13 representative policies.
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	Item
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	PMC-Index
	Rank
	Level





	P1
	1.00
	1.00
	0.50
	0.33
	1.00
	1.00
	0.75
	1.00
	1.00
	7.58
	1
	Excellent



	P2
	0.80
	1.00
	0.50
	0.33
	1.00
	1.00
	1.00
	0.25
	1.00
	6.88
	4
	Excellent



	P3
	0.60
	1.00
	0.50
	0.33
	0.83
	0.50
	0.75
	1.00
	1.00
	6.51
	5
	Excellent



	P4
	0.80
	0.33
	1.00
	0.33
	0.67
	0.50
	0.75
	0.75
	0.75
	5.88
	10
	Acceptable



	P5
	0.40
	0.33
	0.50
	0.33
	0.50
	0.50
	0.75
	0.75
	0.75
	4.81
	13
	Acceptable



	P6
	1.00
	0.33
	1.00
	0.33
	1.00
	0.50
	0.75
	1.00
	1.00
	6.91
	3
	Excellent



	P7
	0.80
	0.33
	1.00
	0.33
	0.50
	0.50
	1.00
	1.00
	1.00
	6.46
	7
	Excellent



	P8
	0.80
	0.67
	1.00
	0.33
	0.67
	0.50
	0.75
	0.25
	0.75
	5.72
	11
	Acceptable



	P9
	1.00
	0.33
	1.00
	0.33
	1.00
	0.50
	1.00
	1.00
	1.00
	7.16
	2
	Excellent



	P10
	1.00
	0.33
	1.00
	0.33
	0.83
	0.50
	0.75
	0.75
	1.00
	6.49
	6
	Excellent



	P11
	0.80
	0.33
	1.00
	0.33
	1.00
	0.50
	0.75
	0.75
	1.00
	6.46
	7
	Excellent



	P12
	0.80
	1.00
	0.50
	0.33
	0.50
	0.50
	1.00
	0.50
	1.00
	6.13
	9
	Excellent



	P13
	0.80
	0.33
	1.00
	0.33
	0.67
	0.33
	0.75
	0.25
	0.75
	5.21
	12
	Acceptable



	Average
	0.82
	0.56
	0.81
	0.33
	0.78
	0.56
	0.83
	0.71
	0.92
	6.32
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