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The development of green buildings, as the focus of the construction field, is an inevitable choice to achieve the goal of carbon peaking and carbon neutralization. From the perspective of text similarity, this paper conducts a comparative study on the 14th Five-Year Plan for Building Energy Conservation and Green Building Development issued by the Ministry of Housing and Urban-Rural Development of the PRC in 2022 and sixteen local regulations on green buildings at provincial levels. The results show that: First, promoting energy-saving and green transformation of existing public buildings, promoting new green construction methods, strengthening green building management system construction and other contents, have the highest similarity value, indicating that these three contents have the highest overall notices in the legislation formulation level of green buildings in different regions; Second, the legal texts formulated by Tianjin and Shanghai are more in line with the requirements of the 14th Five-Year Plan than those of other provinces, showing the forward-looking nature of local legislation; Lastly, through data analysis, it is found that the average similarities of the three deployments of green buildings have small differences, but there are large differences between regions. Jiangxi, Qinghai and Guangdong have some outstanding contents, forming regional characteristics according to local conditions, showing the differences of local legal texts. Since the Plan is the latest national guidance, it requires local regulations to refine and implement the contents of the Plan. Based on the comprehensive comparative analysis of the text, it is recommended that all localities should check and fill gaps according to the Plan, improve the key task systems, and use local standards to build legal guarantee tailored to local conditions.
Keywords: text similarity calculation, green building, carbon peaking and carbon neutralization, policy and law comparison, local legislation
1 INTRODUCTION
Addressing climate change is a major issue faced by all countries in the world. China has become the world’s largest energy consumer and polluter (Jiao et al., 2022). The construction field, which accounts for half of China’s energy consumption, is facing both opportunities and challenges in carbon emission reduction. In the past decade, China has gradually accelerated its green building actions, and shifted its focus from “building energy conservation” to the development of “green buildings” with higher requirements. Green buildings have made great progress in China: During the “12th Five-Year Plan” period (2011–2015), there were 3,867 green building identification projects in China; and during the “13th Five-Year Plan” period (2016–2020), China entered the stage of comprehensive and rapid development of green buildings, with about 3,500 new projects added every year (Huang and Gao, 2022). By the end of 2020, the accumulated green building area has exceeded 6.6 billion square meters in China, and the proportion of area of newly built green buildings in cities and towns in the new building of that year has reached 77% (MOHURD, 2022).
In March 2022, the 14th Five-Year Plan of China’s Green Buildings was issued, which put forward higher requirements for the high-quality development of green buildings. The latest Plan at the central level in China still needs to be implemented by local green building legislation. The existing effective local green building legislations were all formulated before the promulgation of the 14th Five-Year Plan, and will continue to be implemented after the 14th Five-Year Plan. It is unclear that, to what extent the local regulations are consistent with the national Plan. Based on this, this paper tends to explore the differences between the existing local green building legal texts and the latest central green building Plan, from the perspective of text similarity method based on the common measurement, and the text similarities between local green building legal texts are also compared to analyze the progresses of local green building legislations, the differences between regions, and local characteristics.
There is no uniform definition of “green building.” The World Green Building Committee believed that “green building” refers to a building that can reduce or eliminate negative impacts and have positive impacts on climate and natural environment, during its design, construction or operation (World Green Building Council, 2022). China’s Assessment Standard for Green Buildings defined green buildings as high-quality buildings that can save resources, protect environment, reduce pollution, provide healthy, applicable and efficient use space for people, and maximize the harmonious coexistence of human and nature, within the whole life cycle of the building (MOHURD, 2019). Both of them agreed that the green building evaluation is the green performance evaluation of green buildings in the whole process of design, construction, operation and demolition, involving safety and durability, health and comfort, convenient life, resource conservation (land saving, energy saving, water saving, material saving) and environmental livability. At present, many scholars have conducted comparative studies on the general information, indicator system (IS), and quantitative evaluation system (QES) etc. of the green building rating tools (GBRTs) (Wu et al., 2016; Doan et al., 2017; Huo et al., 2017; Illankoon et al., 2017; Ding et al., 2018a; Lu et al., 2019; Zhang et al., 2019; Chi et al., 2020; Franco et al., 2020; Umaroğulları et al., 2020).
In addition, some scholars also used text analysis method to study the green building issues, mainly including policy metrological analysis, content analysis and word effect analysis. Some studies used policy metrological analysis. For example, Wang Y. et al. (2020) used bibliometric analysis methods to sort out and analyzed the changes of 136 prefabricated buildings policies published in China from 1956 to 2019. Zhao et al. (2019) summarized 2,980 articles on green building research published from 2000 to 2016 through bibliometric methods. Santos et al. (2019) conducted information metrological analysis on 317 journal articles to observe literature trends, identify top journals and researchers, determine word frequency and analyze the dispersion situation of publications in previous years. The content analysis method were used as follows: Qiang (2020) takes Shaanxi Province as an example to study the supply and demand matching of green building policies based on the content analysis method; Wang Z. et al. (2020) analyzed the normative documents of green building design in the Yangtze River Delta based on the content analysis method; Zhang et al. (2022) selected 40 green building designers, conducted in-depth interviews with grounded theory methods, extracted in-depth interview data, and formed four core categories: technical identification, human resources, technical management, and economic factors; Liu et al. (2020) reviewed 191 policy documents on building transformation in China, discussed the policy characteristics based on content analysis, and revealed the effectiveness of China’s building policies on accelerating the popularization of green transformation; Zhao and Chen. (2020) applied the grounded theory to reveal the influencing factors and mechanism of green housing purchase intention. The word effect analysis method were used as follows: Wu (2020) collected and analyzed microblog user information related to green buildings, as well as popular posts and comments, and explored the public’s emotion towards green buildings by combining LDA (Latent Dirichlet Allocation)theme modeling and emotion analysis; Wu et al. (2021) proposed a method based on LDA text mining to examine the research field of green buildings in China, and investigated the research trend according to the research topics determined at different stages; Ding et al. (2018b) used LDA algorithm to model and analyze 1,600 research articles and engineering reports in the field of architecture. Shen et al. (2017) made the first attempt to integrate text mining techniques into a case-based reasoning system that uses text mining methods to extract text features from case reports and assist in case retrieval to aid in decision making in the green building design process. The abundant text metrological analysis method adds many choices for the green building research, and the overall research status shows the characteristics of multi perspectives, multi methods, as well as having the features of both breadth and depth.
This paper attempts to compare and analyze the similarities and differences between the central and regional green building development requirements by calculating the similarity between the “Plan” and provincial legal texts. Text similarity analysis is one of the word efficiency analysis methods. Text similarity calculation refers to comparing the similarity between two or more entities (including words, short texts and documents) through a certain strategy to obtain a specific quantitative similarity value (Wang et al., 2019). Text similarity has been used to measure the differences and similarities between texts (Paraschiv et al., 2015; Mahmood et al., 2017). Therefore, string matching and word matching have become the basic methods for calculating text similarity. With the development of natural language processing technology, stem extraction, no longer used word removal, part-of-speech tagging and other methods have been introduced into text similarity calculation, and combined with various weighting and regularization strategies, combined with information that goes deep into the semantic level to form the current commonly used methods (Huang and Che, 2019). Chinese scholars evaluated the commonness of Chinese policies, laws, systems through the method of text similarity, which confirmed the feasibility of this method (Zhang and Ma, 2021; Ma and Zhang, 2022; Xu and Liu, 2021). At present, there is no comparative study on the central and local green building policy and legal texts from the perspective of text similarity.
The innovation and contribution of the paper lie in the following three perspectives compared with other studies. This paper is the first to apply the text similarity analysis method to the field of green building policy comparison, which is different from the national comparison of the above green building tools and other research using text mining methods. Second, the comparison between the central level and the local level is also a new perspective. This paper selects the plan text at the front end and the local legal text at the end to conduct the analysis, which is a plan and legal structure chain of “central planning—central legislation (currently there is no central level legislation for green buildings)—local planning—local legislation,” so as to observe the direction of local regulation modification. Third, this study also contributes to the literature on green buildings. Green building has become a common initiative to mitigate climate change and resource consumption globally. The development of green buildings in China is an inevitable choice to achieve the goals of “carbon emission reduction” and “sustainability.” As a developing country with huge resource consumption, the direction of China’s green building policies and regulations is closely linked to the global environmental governance process. China’s institutional experience in developing green buildings can serve as a reference for other countries in developing sustainable buildings.
2 SAMPLE SELECTION
As shown in Table 1, the development of the central level green building plan is a gradual process from weak to strong, point to the whole, and voluntary implementation during the “11th Five Year Plan” period to mandatory implementation in proportion in some regions during the “12th Five-Year Plan” period, to large-scale enforcement in proportion throughout the country during the 13th Five-Year Plan period, finally to put forward new requirements for high-quality and all-fields development of green buildings in the 14th Five-Year Plan period. The green building standards and supporting documents have been gradually improved, covering all aspects of design, construction, operation, transformation and evaluation. Since the 13th Five-Year Plan, the promotion of green buildings has been listed as an important task at the central level, like building energy conservation. The “14th Five-Year Plan” not only extends the tentacles from new buildings to green transformation of existing buildings, but also adds green construction methods, green cities and other contents as important tasks. At present, the latest “14th Five-Year Plan” guides the new direction of local green building development at the central level. How to close the gap between the task (goal) at central level and the current local regulations (means) has become the starting point of the text comparison in this study.
TABLE 1 | History of the releases of special planning documents on green buildings by the Ministry of Housing and Urban-Rural Development (MOHURD) of the People’s Republic of China.
[image: Table 1]Therefore, the 14th Five-Year Plan for Building Energy Efficiency and Green Building Development (hereinafter referred to as the Plan), which takes green buildings as the key construction direction, is the first category of research object of this paper. It is a policy text of the central level. To achieve this goal, the Plan proposed three major deployment contents, namely, nine key tasks, five supporting measures and three organizational implementation requirements. The nine key tasks include a total of 13 secondary specific indicator tasks for building energy conservation and green buildings. Among them, “building energy conservation” is a binding task for China to reduce building energy consumption in the early period. After the “green building” action was created in the later period, it is still parallel to the “green building” task. The identification requirements for “green buildings” in terms of energy conservation are higher than the building energy conservation standards. Building energy conservation and green buildings have different tasks and objectives: the building energy conservation task focuses on the implementation of mandatory energy conservation standards for new buildings, the energy conservation transformation of existing residential buildings in northern heating areas, the energy conservation transformation of existing residential buildings in hot summer and cold winter areas, the construction of public building energy conservation supervision and management system, the utilization of renewable energy and the construction of building energy conservation systems and mechanisms; The task of green building focuses on the development of appraisement label, enforcement and promotion, and the construction of green building systems and mechanisms (MOHURD, 2020). According to the distinction between green buildings and building energy conservation tasks, excluding the task of “building energy conservation”, the 13 tasks in the Plan leaved six key tasks of “green buildings”: 1) strengthening the construction of high-quality green buildings; 2) improve the operation and management system of green buildings; 3) promote energy-saving and green transformation of existing public buildings; 4) promote new green construction methods: 5) promote the application of green building materials; 6) promote the construction of green cities. The five supporting measures include: 1) improve the system of regulations and standards; 2) implement incentive policies; 3) strengthen the system construction (the “system construction” indicator refers to the green building label management and green building materials certification, the same as below); 4) highlight the drive of technology innovation; 5) innovate the project quality supervision and management mode. Three organizational implementation requirements refer to: 1) strengthen organization and leadership; 2) strict performance evaluation; 3) strengthen publicity and training. This paper extracts these parts to generate the policy framework, and takes it as the comparison object. In this paper, “six key tasks,” “five supporting measures” and “three implementation requirements” are collectively referred to as “three major deployments,” totaling 14 indicators.
In China, the central level planning and local legislation are linked as goals and means. The central planning needs to be transformed into local legislation for implementation, and local legislation is the guarantee for the implementation of the central planning (Yan, 2015). The policy of “central planning” generally realizes the “legalization of planning” through the sequence of “central planning—central legislation—local planning—local legislation.” With searching the official websites of local governments in mainland China and the Pkulaw Database, we selected the sample range based on four considerations: First, the division of local building energy conservation legislation and green building legislation. Based on the parallel implementation mechanism of “building energy conservation” and “green building,” half of the regions that have issued green building legislation complying with the task division at the central level, separately promote the green building and building energy conservation tasks with separate legislation models. Here, focusing on the task of green buildings, we only retain the relevant parts of green buildings, so as to avoid confusion in the follow-up content comparison caused by multiple legal documents in one province; Second, only seven provincial administrative units have released the text of the local 14th Five-Year Plan for green buildings till now, and the rest of the regions have just integrated green buildings into the building planning as fragments. Such sample size is not enough to support the purpose of studying the gap between the local level and the central level. The third is that although some legal texts are related to green buildings, they only regulate a single task, such as the Administrative Measures of Beijing on Green Building Labels. They are lack of most of the task contents, and thus the comparability is weak; finally, we collect only the legal texts that are currently effective and have continuous forces. For example, in 2020, 13 provinces formulated regional green building action plans, but these local normative documents will be “retired” in 2022, far less effective than local regulations. After eliminating the documents that do not meet the requirements, a total of 16 existing effective provincial regulation texts covering a wide range of content were selected. These texts are regarded as representatives of the local level. They are the objects of comparison in this paper. See Table 2 for details.
TABLE 2 | Provincial regulations of green buildings in China.
[image: Table 2]3 RESEARCH METHODOLOGIES AND PROCESSES
Text similarity is a widely used research method (Chen and Jiang, 2017), which has both theoretical support and application practices. Based on information theory, Lin (1998) clarified that the commonness of text similarity is proportional to the value of similarity, and it is inversely proportional to the difference. That is, the greater the commonness, the smaller the difference, and the higher the similarity. At present, the proposed text similarity calculation methods mainly include BOW (bag of words) model-based method, topic model-based method, ontology-based method, and word vector-based method. Among them, the word bag model is often used to calculate the similarity of texts in small-scale corpora (Li and Li, 2018). It is an unsupervised process, which does not require a large number of training data, and has the advantage of low computational complexity. This is consistent with the characteristics of small data set and strict language specification of the research objects in this paper. In order to overcome the shortcoming that the bag of words model ignores the grammar, word order and other elements of the text, scholars mixed two or more methods to calculate the text similarity. In this paper, we learned from Zhang et al. (2020), and selected the method of combining Doc2Bow (Doc2bow is a method for processing text in Gensim module) and TF-IDF (term frequency–inverse document frequency) to calculate the similarity of the policy and legal texts. Based on the assumption that the higher the similarity value between texts, the greater the commonality, the research methods and processes are divided into five parts: policy text collection, text preprocessing, similarity calculation, policy framework construction, and policy comparison research. It should be noted that this method still has limitations, because sentence similarity comparison is based on the feature words (keywords) after text preprocessing. If the feature words are too scattered (for example, three feature words are scattered to three sentences), the similarity value will be reduced, so it needs to be comprehensively analyzed in combination with the actual situation. The specific process is shown in Figure 1.
(1) Text collection: We collected the “14th Five-Year Plan of Green Buildings” from the official website of the central government, and collected the currently valid provincial legal texts of green buildings from the local government websites and the Pkulaw Database. The information stored in the corpus could be divided into meta information, content information and sentence fragment information.
(2) Text pre-processing: The new word extraction function in ICTCLAS (Institute of Computing Technology, Chinese Lexical Analysis System) of the Chinese Academy of Sciences was used to obtain text keywords, and 138 user-defined vocabularies are formed in combination with self-built thesaurus. Subsequently, the Jieba tool of Python language was used to filter the text by word segmentation, stop words removal, and ultra-short words of incomplete sentences removal, making it a text to be compared and analyzed. Considering that stipulations in legal texts are sometimes refined, and very detailed language expression will affect the results of comparison, the word frequency was adjusted to one to filter unimportant words so as to make keywords more prominent, which is conducive to comparison.
(3) Similarity calculation: In this paper, we took the Plan as a comparative text, and used the BOW model, TF-IDF model and cosine similarity in the Gensim tool of Python language to calculate the sentence similarity between the three major deployment contents in the Plan and the legal texts of different regions, and generated a similarity matrix.
(4) Generation of policy framework: We took the three major deployments (“six key tasks,” “five supporting measures,” and “three implementation requirements”) after removing the “building energy conservation” task from the Plan, as the first level indicators, and took the 14 specific contents of the three major deployments as the second level indicators. The sentence with the highest similarity was extracted as the sample to be analyzed, and filled the maximum similarity value in the sentence into the policy framework.
(5) Policy comparison study: The text similarity calculation method compares the feature words in the word bag. Results of data analysis showed that, the higher the similarity value, the greater the commonality between texts. The results of text similarity calculation can reflect the similarities and differences between the three major deployments of the Plan and the implementation of policies in different regions to a certain extent.
[image: Figure 1]FIGURE 1 | Research flow chart based on the text similarity calculation.
4 EMPIRICAL STUDY
The sentence position and value of the maximum similarity between the regional green building legal text and the central plan are shown in the Supplementary Appendix S1.
4.1 Comparative analysis of local regulations based on the three major deployments of the plan
The Plan is a top-level document guiding China’s strategies and actions for green and low-carbon development in the building sector. The six key tasks transform the expected aims of green buildings into operational implementation paths, which are the core parts of the Plan; Supporting measures as well as the implementation requirements guarantee the six key tasks. The key tasks, supporting measures and implementation requirements are the three major deployments to achieve the objectives of the Plan. In this paper, we take its specific content as a reference, and make comparative analysis with the legal texts of green buildings in different regions, in order to explore the commonalities and differences of policy formulation. The specific contents of the three deployments are analyzed as follows.
4.1.1 Deployment one: Key tasks of green buildings
The key tasks of green buildings involve the construction of high-quality green buildings, the operation and management system of green buildings, the energy-saving and green transformation of existing public buildings, new green construction methods, the application of green building materials, and green city construction. The similarity comparison values are as follows in Table 3.
(1) High quality construction. The task of “strengthening the construction of high-quality green buildings” is rich in connotation. It involves the life cycle of green buildings from the low carbon design stage to the standardized construction process. It not only aims to promote the large-scale development of urban green buildings, but also encourages the green construction of rural housing. The value range of this part is .3188–.7773, with the highest value of Hunan (.7773). The Regulations on the Development of Green Buildings in Hunan Province was issued in 2021, which specifies the practical significance and promotion arrangement of green building development to help reduce carbon emissions. In particular, it clarifies that, the responsibility of the competent department “should” prepare the provincial green rural housing construction guidelines and construction design guidelines, so as to encourage and promote green rural housing. “Promoting green rural housing demonstration construction” is a key project for the development of green buildings in Hunan in the next a few years. It is estimated that by 2025, there will be 30 green rural housing demonstration villages in Hunan Province (Hunan Provincial Department of Construction of the PRC, 2022).
(2) Operation and management system. “Improving the green building operation management system” requires improving the green building operation efficiency during the building operation stage, through property management improving, user evaluation and feedback, intelligent management platform monitoring and statistical analysis measures. The value range of this part is .3508–.6778, and Fujian has the highest value of .6778. Fujian Province has clearly established the green building operation evaluation system in the Green Building Development Regulations of Fujian Province issued in 2021, and the government provides funds to ensure the operation of the building energy consumption monitoring platform.
(3) Green transformation. It focuses on the existing public buildings: strengthen the operation supervision and management system of public buildings, gradually implement the energy usage management of public buildings, continuously promote the energy efficiency of public buildings to improve the construction of key cities, and establish the operation commissioning system of public buildings. The value range of this part is .3356–.7419, and Anhui Province has the highest value of .7419. In the Regulations on the Development of Green Buildings in Anhui Province issued in 2021, Anhui Province emphasized the promotion of the construction of the energy consumption supervision platform for public buildings, and strengthened the work of public buildings in real-time energy consumption monitoring, statistics, publicity, energy audit, etc., which is an important link in the green transformation of public buildings. The province with the second highest value is Guangdong Province, with a value of .6857. Guangdong Province adopted the measure of limiting the amount of energy consumption of public buildings to promote green transformation. Guangdong clearly listed the scope of the restricted “public buildings” as “large-scale public buildings, office buildings of state organs, and other public buildings invested and constructed by state-owned funds,” and also authorized prefecture level cities to formulate stricter quota requirements than those at the provincial level, which is conducive to reducing the carbon emissions of buildings.
(4) Green construction method. The “promotion of new green construction method” will promote mature and reliable steel structure, fabricated concrete and wood structure building structures according to different building types. The design, production and decoration of prefabricated buildings are the future development direction. The value range of this part is .3699–.8293, with the highest value of Qinghai (.8293). The Measures of Qinghai Province for Promoting the Development of Green Buildings issued in 2017 encourages the integration of personalized decoration and industrialized decoration of commercial housing, which is consistent with the content of the Plan on the development of prefabricated decoration. Data analysis shows that Shanghai, Tianjin and Zhejiang also have high values, which are .8087, .7833 and .7833, respectively, but the emphasis of the three regions are different. Shanghai pays attention to the mature green building scheme in the design stage; Tianjin focuses on promoting prefabricated buildings such as prefabricated concrete structures, steel structures and modern wood structures, to achieve the promotion and application of new green construction methods and technologies; Zhejiang, like Qinghai, take outstanding measures in decoration. In general, about half of the regions have high and concentrated similarity values in integrated decoration.
(5) Green building materials. The requirements of “promoting the application of green building materials” are: first, increase R&D investment and promote environmentally friendly building materials products and relevant application technologies; second, the government takes the lead in using green building materials and takes the lead in demonstration. The value range of this part is .3183–.8284, with the highest value of Tianjin (.8284). Tianjin encouraged the construction of passive ultra-low energy consumption green buildings and the use of renewable and recyclable building materials in the Tianjin Green Building Management Regulations issued in 2018, and for green building projects, green building materials and equipment must be given priority.
(6) Green city. “Promoting green city construction” requires that green low-carbon city construction plan and special green building plan should be formulated, based on an objective assessment of the actual situation of urban building energy consumption and carbon emissions; It requires to promote the implementation of projects such as low-carbon community construction, green transformation of existing buildings, and energy efficiency improvement of buildings, so as to achieve comprehensive and large-scale development of green buildings. The value range of this part is .3243–.5065, and the overall value is low, with the highest value of Qinghai (.5065). The Plan takes “green city construction” as one of the key tasks, which is rich in content, but the legal texts of different regions currently involve less in this content. In the Measures of Qinghai Province for Promoting the Development of Green Buildings issued in 2017, Qinghai has slightly expanded the objects of green city planning and construction - defining four categories of new region construction in urban areas, small town construction, large residential area construction, and shantytown reconstruction projects.
TABLE 3 | Comparison of similarity values of key tasks of green buildings.
[image: Table 3]4.1.2 Deployment two: Supporting measures for the key tasks
The supporting measures involve five aspects, including improving the regulation and standard system, implementing incentive policies, strengthening the system construction, highlighting the drive of technology innovation, and innovating the project quality supervision and management mode. The similarity comparison values are in Table 4 as follows:
(1) Regulation and standard. The “improving regulation and standard system” includes the improvement of laws and regulations, local regulations and rules, national standards and local standards related to green buildings. The sample selected in this paper represents the degree of similarity of local legislation for the implementation of the Plan. The value range of this part is .2784–.7012. Tianjin has the highest value (.7012). Tianjin stipulated in the Regulations on the Management of Green Buildings in Tianjin that, the government should guide the development of green buildings step by step, the market mechanism should participate in the promotion, and the legal responsibility should be clearly divided, which is exactly the same as the Plan’s proposal to implement the main responsibilities of all parties and standardize the development of green buildings.
(2) Incentive policies. This part proposes that the government should financially support the development of green buildings, and green banking as well as green insurance also should play their roles. In addition, the government should improve the government procurement standard of green building materials, and explore the carbon emission trading mechanism of large buildings. The value range of this part is .2989–.7848, and the value of Tianjin is still the highest (.7848). Tianjin has allocated special funds for technology R&D, application promotion and reward for green buildings.
(3) System construction. “Strengthening the system construction” means to innovate, extend and improve the existing management system. In the Plan, it only refers to improving the identification and management system of green building label, and establishing and improving the credit mechanism of green building materials. The value range of this part is .4435–.9150, with the highest value of Shanghai (.9150). After the promulgation of the Shanghai Green Building Management Measures in 2021, Shanghai implemented the system of voluntary declaration of green building label, which is consistent with one of the key points of the Plan. The second is Inner Mongolia, with the value of .7472. After the promulgation of Regulations on Energy Conservation and Green Building Development of Civil Buildings in Inner Mongolia Autonomous Region in 2019, Inner Mongolia Autonomous Region implemented the green building material label evaluation system, which has promoted the application of green building materials, as well as the development of green building material industry.
(4) Technology innovation. “Driven by technology innovation” is to build a technology innovation system that is market-oriented, government based, enterprise oriented, and deeply integrated with industry, university and research institutions. The value range of this part is .2130–.6412, and the overall value range is low, with the highest value of Tianjin (.6412). However, compared with the detailed content in the Plan, Tianjin’s legal text only refers roughly to supporting green technology R&D, which is far from enough.
(5) Quality supervision and management. “Innovative project quality supervision and management mode” includes encouraging the use of new “Internet + supervision” mode, promoting visualization technology, and using insurance means to prevent and control project quality risks. The value range of this part is .3029–.6835, and the overall value range is low, with the highest value of Tianjin (.6835). Compared with the Plan, in which innovative supervision and management mode were required, although Tianjin implements completion acceptance supervision on green buildings, it does not require the application of modern technical monitoring means. Similar problems also exist in other local legislations.
TABLE 4 | Comparison of similarity values of supporting measures and implementation requirements of green buildings.
[image: Table 4]4.1.3 Deployment three: Implementation requirements for the key tasks
The organization and implementation involve strengthening the organization and leadership, strict performance evaluation, and strengthening publicity and training. The similarity comparison values are shown in the above Table 4.
(1) Organization and leadership. This part clarifies the overall coordination of housing and urban-rural construction departments, and promote the development of green buildings together with other government departments. The value range of this part is .3773–.5841, and the sample value difference is small, with the highest value of Shandong (.5841). In the Measures for Promoting Green Buildings in Shandong Province issued in 2019, Shandong specified that the competent housing and urban-rural construction departments at all levels in the province, together with the development and reform, industry and information technology, and natural resources departments, should organize the preparation of special plans for the development of green buildings, specify the development goals of green buildings, key development areas, prefabricated buildings and other contents, as well as determine the green building grade requirements for various new construction projects. Texts of other provinces have similar contents.
(2) Performance evaluation. “Strict performance evaluation” includes three categories: The first is the regular annual supervision, inspection and evaluation, and several special evaluations of urban-rural green buildings made by MOHURD; Second, the central government will evaluate the implementation of local governments from time to time; Third, local government departments regularly report their work. The value range of this part is .2889–.7858, with the highest value of Henan (.7858). In the Green Building Regulations of Henan Province issued in 2021, Henan clearly included the completion of green building objectives into the evaluation system. Data analysis shows that the value of Guangdong is relatively high (.7682). Guangdong also takes the development of green buildings as the content of performance evaluation of governmental departments.
(3) Publicity and training. “Strengthening publicity and training” proposes to mobilize multiple forces and multi-channel publicity to reach a general consensus. In addition, it also pointed out that training and teaching of professional technical courses should be built to cultivate professional talents. The value range of this part is .3050–.7839, with the highest value of Hunan (.7839). In the Regulations on the Development of Green Buildings in Hunan Province issued in 2021, Hunan proposed a variety of publicity methods to popularize green building knowledge and make the green lifestyle accepted by the people. It also asked the government to strengthen the introduction and training of green building talents. Guangdong is the next, with a value of .7577. Guangdong also carried out green building publicity in the form of green building project demonstration, product exhibition, technical exchange, design competition, etc., and promoted publicity and training with the help of the local Green Building Association.
4.2 Comparative analysis of local text according to the classification of the three major deployment contents of the plan
Statistical analysis of the regional text similarity data according to the 14 comparison items in the three major deployment contents of the Plan can help explore the commonness of deployment contents in the Plan with regulations of different regions. Based on the average data of specific indicators, the sample values are divided into three grades, and the specific analysis is in Figure 2 as follows.
[image: Figure 2]FIGURE 2 | Numerical distribution of similarity of specific indicators of the 14th Five-Year Plan.
The value of the first level is above .5. This level includes: operation and management system, green transformation, green construction method, system construction and performance evaluation. The average values are .5061, .5516, .5777, .5718, .5045, respectively. In terms of “improving the operation and management system” of green buildings, these regions have formulated requirements for managing the operation of green buildings and established an energy consumption supervision and management platform. However, compared with the Plan, the regions did not incorporate the daily operation requirements of green buildings into property management, nor established green building user evaluation and feedback mechanisms. The “energy-saving and green transformation” of existing public buildings is one of the focuses of regulation making in different regions, especially the corresponding construction of the supervision system. Most regions have made specific stipulations on the environmental requirements of green building operation, and established energy consumption monitoring platforms for public buildings to collect and monitor data. However, few regions can disclose energy consumption information like Anhui. In addition, on the whole, there are deficiencies in carrying out energy efficiency evaluation of public buildings, promoting low-carbon transformation of building facilities, and establishing commissioning system for public building operation equipment. These are exactly the directions of tasks proposed in the Plan. “promote new green construction methods,” which is the most important task among the six key tasks in all regions. The regional average and median values of this task are the highest among the 14 comparison items. Although this task was highlighted only during the 14th Five-Year Plan period, the good performances of different regions show the legal foresight of local legislation. The average value of “strengthening system construction” ranks second among the 14 comparative items, and the sample values are relatively concentrated, which shows that “system construction” is highly valued in local legislation. However, compared with the rich requirements of “system construction” in the Plan, there is still room for further rules formulation or revision in different regions. Even Shanghai, which has the highest value, is not perfect in system design, and it still needs to improve the credit mechanism of green building materials. The sample values of strict “performance evaluation” have wide distribution range and a high average value, which indicates that most regions put the green building promotion work into the performance evaluation, but in some regions, it remains in the stage of special plan, and has not been included in the political performance evaluation.
The value of the second level is from .45 to .5. This level includes high quality construction, green building materials, regulation and standard, incentive policies, organization and leadership, publicity and training. The average values are .4932, .4583, .4621, .4530, .4814, .4991, respectively. With regard to the task of “strengthening high quality green buildings,” all regions not only focus on the new large-scale construction of green buildings in cities, but also encourage the promotion of green rural housing in rural areas. The average and median values of these regions are low. The legal texts of different regions involve some contents of the Plan, such as star level green buildings, but the tasks of the new period need to be supplemented in time. In addition, there are three outliers in the figure, indicating that the stipulations in the three regions are more consistent with the contents of the Plan. The three outliers are explained from high to low as follows: The first outlier represents Hunan Province, which is the region with the most specific provisions for green rural housing among the 16 samples and is close to the content of the Plan. The second outlier represents Tianjin, which has a clear content in promoting star level green buildings on a large scale. The third outlier represents Anhui. Anhui Province proposes to apply information model technology to help the construction survey, design, construction and operation management at all stages. The average similarity of each region in the task of “promoting the application of green building materials” is low, and the only high score is Tianjin, which indicates that all regions need to promote the implementation of R&D and application for green building material products and technologies. The average value of improving “regulations and standards” is not high. The sample value span is large as shown in the figure, and the median value is lower than the average value, which indicates that the quality of detailed standards in different regions is uneven. The average value of “implementation of incentive policies” is low, indicating that although there are policy incentive measures in various regions, they are not comprehensive enough compared with the content of the Plan, and they do not fully cover the specific content. Although the value of Tianjin is particularly high, it only shows that some of the incentive policies in Tianjin have high coincidence with some contents in the Plan. In general, all regions need to further supplement and improve government incentive measures in accordance with the Plan. The sample value of “strengthening organization and leadership” is the most concentrated, and the text contents in these regions are almost the same. The common point of the texts in different regions is that they clearly put forward that the competent departments of urban and rural construction should cooperate with other departments to promote green buildings, and the difference is the numbers of cooperative departments. The clearer the collaboration departments and the clearer the division of the work, the more conducive to promoting the large-scale development of green buildings. For “intensifying publicity and training,” the sample values are widely distributed, which indicates that the similarity between the legal texts of different regions and the Plan is uneven. All regions more or less mentioned the publicity of green buildings, but some samples did not mention the training of green building practitioners.
The value of the third level is below .45. This level includes green city, technology innovation, and quality supervision and management. The average values are .4041, .4199, and .42971, respectively. The average similarity of each region in the task of “promoting green city construction” is the lowest, because there are only a few words in the texts of each region, like “creating green ecological city.” Although the construction of “green city” is a new task proposed by the 14th Five-Year Plan, in fact, some regions have forward-looking policies. For example, Changsha City in Hunan Province, Tianjin Eco City, Jiangshan City in Zhejiang Province, Wuxi City in Jiangsu Province, and other 13 cities (Maigoo, 2022) have been selected as the “green city” of the United Nations. All regions still need to pay more attention to low-carbon and green cities in the future. The average value of “technology innovation” ranks 13th among all indicators. Although the texts in different regions mentioned supporting the R&D of green building technology, the contents are far less detailed than the Plan. The average value of “innovative project quality supervision and management mode” ranks 12th. Although it has been mentioned in different regions that the government and the market are parallel, and the project quality supervision and management responsibilities should be implemented, the “Internet + supervision and management” mode has not been established, the visual technical disclosure has not been carried out, and the insurance means have not been introduced to prevent the project quality risk.
4.3 Comparative analysis on the similarity of legal texts between regions
4.3.1 Comparative analysis of average similarity of legal texts in different regions
The higher the similarity value between the regional regulation text and the Plan, the more it can reflect the compatibility between the regional regulations and the tasks of the Plan. The similarity data of legal texts in the regions are statistically analyzed for the 16 regions, and the results are divided into three grades based on the average of the similarity values of all regions, as shown in Figure 3.
[image: Figure 3]FIGURE 3 | Similarity value of legal texts of different regions.
The value of the first level is between .55 and .65. Tianjin and Shanghai implemented the efficient resource allocation mode and achieved a win-win development between economic development and pollution control (Zhang et al., 2021). Tianjin and Shanghai have the most outstanding values. Tianjin has attached great importance to green buildings for a long time, and the China-Singapore Tianjin Eco-City (CSTEC) is an excellent example. The Eco-City is a strategic cooperation project between the governments of China and Singapore. It is the first urban area putting forward in China to have the goal of 100% green building (CTEAC, 2015). In 2014, it was selected into the first batch of “National Green Building Bases” and became the only region in the northern part of China to win this honor (CTEAC, 2014). The CSTEC Green Building Operation and Management Guidelines issued in July 2018 is the first green building standard system in design, construction, evaluation and operation of green buildings in China (CTEAC, 2018). In addition, CSTEC was the first to adopt the dual mechanism of “terms + score” to evaluate the final grade of green buildings (CTEAC, 2015). These measures have accumulated sufficient experiences for the large-scale development of green buildings in Tianjin, provided a solid foundation for Tianjin to issue relevant regulations, and provided valuable references for national policy formulation. Therefore, even though the Tianjin Green Building Management Regulation was issued in 2018, its content was formulated comprehensively, and its similarity value with the Plan was the highest among all samples (.6139). In recent years, Shanghai implemented 100% green building standards for new buildings, implemented special review system for green buildings in the review of construction drawings, and ensured that, in the initial design stage of the building life cycle, it can fully meet the requirements of green building design. By the end of 2020, there were 874 projects in Shanghai receiving green building labels, with a building area of 80.51 million square meters; A total of 41 green ecological urban areas have been created or sorted and reserved, with a total land area of about 124 square kilometers; Shanghai continuously improves the green building evaluation standards, adopts special support measures, makes building material directory and other regulations, rules and standards; Relying on scientific research subjects to carry out research and develop activities on green buildings in many related fields (SMCHURD, 2021). The Management Measures of Shanghai for Green Buildings issued by Shanghai in 2021 provided legal guarantee for the development of green buildings. The similarity between this text and the Plan is 0.5623, next to Tianjin. The legal texts of these two cities were formulated before the promulgation of the Plan, but they have such high scores, which shows that local governments have the ability to transform their experiences to legislative innovation, which makes the legal texts have certain policy foresights.
The value of the second level is between .45 and .55, mainly for Jiangxi, Qinghai, Liaoning, Shandong, Inner Mongolia, Hebei, Zhejiang, Guangdong, Ningxia, Jiangsu, Fujian, Hunan and Anhui. These regions are divided into three groups: 1) Jiangsu, Guangdong, Zhejiang and Shandong have made remarkable achievements in green building area, but not reflected in the text analysis (Huang and Gao, 2022); 2) Although Jiangxi, Qinghai and Liaoning issued the legal text very early, and they paid attention to the development of green buildings early, the contents are relatively rough and the characteristic words are scattered, which resulted in low text similarity. Among them, the similarity values of legal texts of Jiangxi and Qinghai are polarized—two of the three major deployments, namely supporting measures and implementation requirements, are extremely low (see Section 4.3.2 for specific analysis), which lower the overall average value; 3) Through the Pkulaw Database, we can find that Inner Mongolia, Hebei, Ningxia, Fujian, Hunan and Anhui have issued many special policies for green buildings, such as green building label management, green building evaluation standards, green building design documents, green building training, green building demonstration projects, expert database list, special inspection of implementation, etc. Some contents are not fully reflected in the provincial legal texts, and therefore the data results are poor. Although these regions were late in releasing their policies, they tend to be later adopters compared to Jiangxi, Qinghai and Liaoning.
The value of the third level is between .4 and .45, and only Henan is in this level. There are two reasons for the low similarity value of Henan Green Building Regulations: First, the characteristic words in the text are scattered, which reduce the score of individual statistical values; Second, the legislation is conservative, lacking the foresightedness shown in the legislation of some other provinces. Most of the new requirements proposed by the Plan do not exist in this sample. Therefore, although the local regulations were issued late, the average similarity score was the lowest. Of course, some other provinces without effective green building regulations, may pay even less attention to green buildings than Henan Province.
4.3.2 Comparison and analysis of the similarities between the three major deployments of the plan and local regulations
Through comparing the indicators similarity of the three major deployments of the Plan and the legal texts of different regions, the differences of the texts among regions could be analyzed, and then the regional characteristics of the development of green buildings could be explored. Results of the data analysis show that the average similarity of the three deployment contents has small difference, but there are large differences between regions.
(1) The average similarity of key tasks in these regions is .4985, which is the highest. As shown in Figure 4, Tianjin is .6631, and is much higher than the average value; Qinghai followed by .5759; Shanghai ranked the third at .5673. These three regions are outstanding in this part, especially Tianjin, which exceeds the second significantly. Tianjin has transformed the experience accumulated in the pilot practice into legal systems, and is the first region to put forward the identification standard of green buildings in China. At present, the construction and application of passive ultra-low energy consumption green buildings in Tianjin are at the forefront of the country (Northern Network, 2022). Shanghai and Tianjin are both municipalities directly under the central government, and both are in important geographical locations in China’s economic development. Shanghai, like Tianjin, is also outstanding in this part, especially in terms of green construction methods and green building materials. Qinghai’s legal text has a high score of similarity in the first part of the key tasks, but it has a relatively low score in the second part of the supporting measures and the third part of the implementation requirements. Looking only at the text of the key tasks of Qinghai Province, it reflects the principle of adapting measures to local conditions and being economically applicable when formulating the legal files. Qinghai has fully considered the climate conditions with small annual precipitation and large regional differences, as well as the natural conditions with rich water resources but outstanding contradiction between supply and demand. In combination with the actual development situation of green buildings, Qinghai is the first province to propose the application of water-saving facilities, rainwater and sewage separation technology, rainwater collection devices, and the use of non-traditional water sources, like rain water, in the 16 analysis texts.
(2) The average similarity of supporting measures in these regions is .4673, which is the lowest. As shown in Figure 5, Tianjin, Shanghai and Hebei are the most prominent regions, with values of .6688, .5976, and .5522 respectively. Tianjin and Shanghai have deployed regulations and standards, incentive policies, system construction, scientific and technological innovation, quality supervision and management measures to ensure the smooth implementation of green building actions. Relying on the rapid economic development, these two regions entered the process of urbanization earlier, so their thinking on urban development and construction is more profound than that of other regions. The text on supporting measures in Hebei Province is also relatively comprehensive, and each item is partially involved.
(3) The average similarity of the implementation requirements of these regions is .4950. As shown in Figure 6, Guangdong and Jiangxi are the most prominent, with values of .6520 and .5867, respectively. The implementation of central policies in local areas is inseparable from organization and implementation. Although Guangdong and Jiangxi scored lower in the first two parts respectively, they scored the highest in this part. The two provinces have specified the arrangement of performance evaluation indicators and the content of publicity channels in details. It is worth mentioning that the Regulations on Green Buildings in Shenzhen Special Economic Zone issued in July 2022 by Shenzhen City, Guangdong Province, put forward higher requirements on the basis of the Regulations on Green Buildings in Guangdong Province. In addition, as a municipal regulation, the Shenzhen Regulation has made many initiatives in China: For the first time, industrial buildings and civil buildings are both included in the scope of legislative adjustment; For the first time, Shenzhen stipulated the carbon emission control objectives in the construction field and the list of key carbon emission buildings in the form of legislation; It is also the first time, that Shenzhen proposed to determine the baseline of energy consumption and carbon emissions for different types of buildings (SMPC, 2022). It can therefore be seen that Guangdong Province has strong organization and leadership as well as efficient policy implementation.
[image: Figure 4]FIGURE 4 | Average similarity of key tasks of different regions.
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As shown in Figure 7, the superposition of the three-line charts clearly shows that Jiangxi, Qinghai and Guangdong have the largest numerical dispersion and belong to a mode of two low values and one high value, which means that these three regions are good at playing their roles of governance in a certain aspect, and promoting green building construction with their own advantages, that is, their legal texts highlight the regional characteristics. They either have high score in the organization and implementation, or focus on the adjusting measures to local conditions with high scores on key tasks but have difficulties in implementation.
[image: Figure 7]FIGURE 7 | Average similarity of three deployment contents of different regions.
To sum up, Tianjin and Shanghai have the best comprehensive performances, especially the key tasks and supporting measures; Jiangxi, Qinghai and Guangdong are stronger in showing their regional characteristics in local texts.
5 CONCLUSION AND RECOMMENDATIONS
From the perspective of text similarity, this paper conducts a comprehensive comparative study between the three major deployments in the Plan and the legal texts of 16 regions. The results show that all regions pay the highest attention to promoting energy-saving and green transformation of existing public buildings, promoting new green construction methods, and strengthening green building system construction. The highest score was seen in improving the deployment of key tasks. The performances of these regions are different. The legal texts formulated by Tianjin and Shanghai are more complete than those of other provinces, and more in line with the contents of the Plan. Jiangxi, Qinghai and Guangdong each have some outstanding contents, forming regional characteristics according to local conditions. Shandong, Zhejiang, Guangdong and Jiangsu have achieved remarkable results in promoting green buildings, but the legal text fails to reflect the corresponding progress in numerical value.
Based on the above conclusions, as well as the gap between the analyzed texts and the Plan, the legal texts in different regions need to be “patched”, and local standards should be used to build a legal guarantee tailored to local conditions. The details are as follows:
(1) All regions should put patch according to the Plan. Taking the content of “Deployment One: Key Tasks of Green Buildings” as an example, carefully sorting out the gaps between the local texts and the Plan, we can get the following items that need to be improved: 1) For the construction task of high-quality green buildings, the Plan mentioned the task content of “government invested public welfare buildings, large public buildings and other new buildings should all be built into star green buildings when conditions permit.” Among the 16 texts, 10 regions, Qinghai, Tianjin, Shandong, Zhejiang, Ningxia, Fujian, Hunan, Anhui, Shanghai and Henan, have paid attention to upgrade the construction and operation of new civil buildings, large public buildings and office building for state agencies to the levels of one star or two stars (China’s national green building evaluation standard divides green buildings into four levels: basic level, one star level, two star level and three star level) with financial support. But most of the contents of the text are omitted in terms of supervision and management responsibilities, either the supervision and management responsibilities at the construction stage are unclear, or the supervision items in the completion acceptance process do not include meeting the green building operation standard. Therefore, it is recommended that specific provisions should be supplemented in the legal liability chapter to detail the regulatory subject, administrative counterpart and legal consequences in each stage; The evaluation of the issuance of green building labels needs to be extended to a second evaluation after a long period of stable operation of the building, rather than just one time evaluation of the main project upon completion. 2) The task of improving the green building operation management system in the Plan mentioned the establishment of green building user evaluation and feedback mechanism, which is not mentioned in all texts. Therefore, it is recommended that all regions incorporate the user satisfaction survey into the green building operation evaluation, and promote continuous optimization of green building operation level through user evaluation and feedback mechanism. 3) Two contents of the Plan on energy-saving and green transformation of existing public buildings and promotion new green construction methods have been well represented in the texts of different regions. In the future, it is still necessary to closely follow the ever-changing scientific and technological research and development. 4) As for the application and promotion of green building materials in the Plan, except Tianjin, which has achieved remarkable results, other regions should not slack off. Fabricated building structures and prefabricated components with excellent performances are the trend in the future. All regions need to support the R&D of green building materials and supporting technologies. 5) The tasks of green city construction in the Plan are mainly carried out around the low carbon goals. All regions shall formulate comprehensive plan to reduce carbon emissions at all stages of the whole life cycle of green buildings, and to achieve a large-scale promotion from key demonstration projects to urban construction and rural green farmhouse construction. Deployments Two and Three have similar problems, and local regulations need to be sorted out and amended according to the Plan.
(2) Using local standards to construct legal guarantee in accordance with local conditions. China has a vast territory, and the topography, hydrology, water quality, climate, and customs of different regions are quite different. If green building is a high-quality building that realizes the harmonious coexistence of human and nature, then “adaptation to local conditions” should be an important principle of green building construction, which should be considered in the initial design stage of the whole life cycle of the building. At present, in order to ensure the implementation of green buildings, some regions issue special design requirements in the form of standards, which is used to determine whether the design document meets the green building performance standards. However, most of them are conventional designs that simply apply the “template,” which fail to truly reflect the principle of “adaptation to local conditions” (Jungreen.com, 2022). It is undeniable that conventional design is conducive to rapidly improving the quantity of green buildings, but the design based on the principle of “adaptation to local conditions” can better reflect the essence of green buildings—respect for natural conditions, focus on energy-saving and carbon emissions reduction accordingly, such as using solar energy to generate heat in arid areas, collecting rainwater for ecological landscape irrigation, and paying attention to lighting and ventilation in areas where it is rainy all the year round. Taking Tianjin CSTEC as an example, its plan and design respect the local natural conditions, focus on water system recover, wetlands and vegetation ecology, ecological corridor construction, and the formation of an open ecological space (Wang 2009).
In addition, the principle of “adaptation to local conditions” can also be understood as the advantages of government functions, which can be extended to any stage of the whole life cycle of green buildings supervision and management. Therefore, it is recommended that local governments should make proper use of their legislative powers, and establish local standards in accordance with local conditions. This can be learned from the practice of Guangdong Province. Guangdong encourages prefecture level cities to promote local technical standards according to their own actual conditions and specific characteristics. For example, Guangzhou prepared design guidelines such as the Technical Guide for Lingnan Ultra Low Energy Consumption Buildings to strengthen design guidance. Huizhou and Dongguan implemented the key points and guidelines of green building design, construction drawing review and acceptance, to achieve closed-loop management of the whole process (Guangzhou Daily, 2022).
The promotion of green building is a special issue in which the beneficiaries are all people or at least many people, but those who bear the costs are the builders, operators or actual users of the buildings. Large-scale green building construction cannot be carried out spontaneously through market forces, as the transaction costs of reaching consensus are too high, so it must rely on government planning and legal promotion. Both planning and legal rules precede the achievement of green building goals, and for this reason, it is important to study the planning of China’s central government and individual local green building regulations. The development of green buildings is a matter that requires the unified promotion of central government with certain goals. The plan at the central level ultimately needs to be refined by local legislation for implementation. Local legislation also needs to be revised based on the latest plan. Text similarity analysis plays an important role in this—it is convenient to observe the differences between central and local policies and law texts, as well as the differences between different regions. This paper selected to compare the Plan text at the front and the local legal texts at the end of the plan and legal structure chain of “central planning—central legislation (currently there is no central level legislation for green buildings)—local planning—local legislation,” so as to observe the direction of local regulations modification. Of course, although text similarity analysis can provide a lot valuable analysis points, the inherent shortcomings of word efficiency analysis, such as mainly involving text static comparison and ignoring the dynamic running results of text, cannot achieve 100% accuracy. At the same time, the writing of this paper is limited by the cycle time required for plan development and legislation, and the subsequent comparative analysis can be further carried out after the revision of all the local regulations.
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Yea Names of the regulations

2015 Measures of Jiangxi Province on Energy Conservation of Civil Buildings and Promoting the Development of Green Buildings
2017 Qinghai Measures of Qinghai Province for Promoting the Development of Green Buildings

2018 Tianjin Stipulations of Tianjin Municipality on the Management of Green Buildings

2018 Lizoning Regulations of Liaoning Province on Green Buildings

2019 Shandong Measures of Shandong Province for Promoting Green Buildings

2019 Inner Mongolia |~ Regulations of Inner Mongolia Autonomous Region on Civil Building Energy Conservation and Green Building Development
2020 Hebei Regulations of Hebei Province on Promoting the Development of Green Buildings (Revised in 2020)

2020 Zhejiang Regulations of Zhejiang Province on Green Buildings (Revised in 2020)

2020 Guangdong Regulations of Guangdong Province on Green Buildings

2021 Ningxia Regulations of Ningxia Hui Autonomous Region on the Development of Green Buildings (Revised in 2021)

2021 Jiangsu Regulations of Jiangsu Province on the Development of Green Buildings (Revised in 2021)

2021 Fujian Regulations of Fujian Province on the Development of Green Buildings

2021 Hunan Regulations of Hunan Province on the Development of Green Buildings

2021 Anhui Regulations of Anhui Province on the Development of Green Buildings

2021 Shanghai | Measures of Shanghai Municipality on the Management of Green Buildings

o Henan Regulations of Henan Province on Green Buildings
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Name of the plan

Tasks on green buildings

Supporting legal documents and
standards

The Eleventh Five-
Year (2005-2010)

‘The Twelfth Five-
Year (2011-2015)

The thirteenth Five-
year (2016-2020)

The 14th Five Year
(2021-2025)

No special plan, but the “11th Five-
Year Plan” proposed building energy
conservation task

Special Plan for Building Energy
Conservation during the 12th Five-
Year Plan Period

The 13th Five-Year Plan for Building
Energy Conservation and Green
Building Development

‘The 14th Five-Year Plan for Building
Energy Conservation and Green
Building Development

In this period, the mode of “mandatory
implementation of building energy conservation
standards” + “voluntary implementation of green
buildings” was implemented. This document has no
binding tasks for green buildings

It took the promotion of the development of green
buildings as one of the key tasks. It required that
50% of the new real estate projects in 14 provinces
and cities shall meet the green building standards

One of the main tasks is to “promote the
development of green buildings in both quantity
and quality”. It also put forward the green building
multiplication plan (it is planned that by 2020, new.
green buildings in cities and towns will account for
more than 50% of new buildings, and the newly
added green building area will be more than

2 billion square meters), green building quality
improvement action (more than 80% of
construction projects of two star level and above,
and more than 30% receive operational labels),
development plan for the whole industrial chain of
green buildings (by 2020, the proportion of green
building material utilization in new buildings will
exceed 40%; the proportion of prefabricated
buildings in new buildings will exceed 15%)

Propose high-quality development of green
buildings (by 2025, new buildings will fully
implement green building standards), and the
“mandatory + voluntary” model will be adopted to
promote star rating green buildings; Apply energy-
saving and green transformation of existing public
buildings; Promote new green construction
methods; Promote the application of green building
materials; Promote green city construction and
other tasks

MOHURD issued the Evaluation Standards for
Green Buildings (2006), which preliminarily
outlined the concept of green buildings

MOHURD issued the Action Plan for Green
Building (2013), and released the Evaluation
Standard for Green Construction of Building
Engineering (2011), the Code for Green Design of
Civil Buildings (2011), the Code for Green
Construction of Building Engineering (2014), and
the Evaluation Standard for Green Building
(Revised Edition) (2014), etc. The green building
standard gradually covers all aspects of building
design, construction and evaluation

Standards and specifications such as the
Evaluation Standard for Green Transformation of
Existing Buildings (2015) and the Technical Code
for Operation and Maintenance of Green
Buildings (2017) was released, which provided
technical support for the operation and
transformation of green buildings. In 2019, the
Evaluation Standard for Green Buildings was
revised, and the five evaluation index systems of
safety and durability, health and comfort,
convenient for life, resource conservation and
livability were reconstructed
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