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Abstract

Green building policies (GBPs) are considered the most fundamental and effective
pathway towards green building (GB) promotion. However, few studies have focused
on policies from the multi-level governance perspective. To fill this gap, this study

empirically analyses the historical development of GB governance in China and

Abbreviations: GB, Green Building; GBP, Green Building Policy; GHG, Greenhouse Gas; FYP, Five-Year Plan;
DBP, Direction-Based Policy; TSP, Technical Support Policy; FSP, Financial Support Policy; SBP, Service-Based
Policy; RBP, Regulation-Based Policy.
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unearths solutions for future policy development. A total of 254 central and 1175 local
GBPs during 2004-2021 are systematically reviewed and analysed from the
dimensions of policy correlation, content, quantity, type and intensity. Key findings
demonstrate that the central government stresses its guiding role by issuing a large
number of direction-based policies. Meanwhile, local governments increasingly
respond to the central initiatives by improving their GBPs framework, forming a ‘top-
down’ GB governance system. Over time, China has set more ambitious targets,
achieved improved progression and established a ‘carrot-and-stick’ system in GB
governance. Accordingly, China’s GBP development is suggested to focus on 1)
alleviating economic inequality and facilitating regional cooperation, 2) improving
legal and regulatory systems, 3) conducting policy innovation based on regional
heterogeneity, 4) establishing information disclosure mechanism and 5) developing
market-oriented green finance system. This study provides a valuable reference for
improving policy system to promote GB in other countries and regions.

Keywords: Green building policy; policy review; policy evolution; China

1. Introduction

Over the last few decades, the building and construction sector has been criticised
consistently for contributing to massive energy consumption and greenhouse gas (GHG)
emissions [1]. In detail, in 2020, it consumed nearly 36% of the global end-use energy

and was responsible for 37% of total carbon emissions [2]. Such a situation is more
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severe in China, with the building and construction sector contributing the most to
energy consumption (46%) and carbon emissions (50%) in 2019 [3]. Substantial
reductions in energy usage and carbon emissions help to protect the environment and
improve human life quality [4]. Therefore, to achieve sustainability, the Chinese
government has encountered a key policy challenge in saving energy and cutting
emissions associated with buildings, especially with the goal of reaching carbon peaks
at around 2030 and carbon neutrality at around 2060 [5,6].

Recognising the challenge of reducing energy consumption and GHG emissions
in the building sector, green buildings (GBs) have been introduced as a possible
measure to address the issue [7]. GBs, as defined by the World Green Building Council
[8], refer to ‘the buildings in its design, construction or operation, reduces or eliminates
negative impacts, and can create positive impacts on our climate and natural
environment’, and they have been regarded as a sustainable alternative to traditional
buildings (non-GBs) [9,10]. Driven mainly by sustainability goals, GBs can mitigate
the adverse effects of building stock on the economy, society and natural environment
[1,11,12]. For instance, compared with non-GBs, GBs produced 50%, 48% and 5% less
GHGs associated with water consumption, solid waste management and transportation,
respectively [13]. In China, some GBs consume 26% less energy than non-GBs [14].
In this sense, GB development is a key component of the construction industry’s shift

to sustainability [15].
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Motivated by GBs’ advantages, the Chinese government has released dozens of
green building policies (GBPs) to support and promote the implementation of GB
widely. Due to the policy support for GB promotion, the number of new GBs in China
has increased over the past decade [16]. GBPs refer to policies that affect the entire life
of the building, from design and construction to operation and demolition [17].
Attention to these GBPs from researchers has also increased gradually regarding the
government and its GBPs playing a vital and irreplaceable role in promoting GB [18—
20]. Existing research on GBPs focuses mainly on evaluating the policy effectiveness
[21-23], assessing policy effects on GB development [6,24-26] and comparing
different policy scenarios [27-30]. All these efforts have provided the scientific basis
for formulating GBPs to promote GB. However, limited studies have examined the
existing policies for GB promotion, and these are limited to 1) static pattern [16,31],
ignoring the dynamic evolution of GBPs; 2) partial object scope, focusing only on a
sub-topic (e.g., green retrofit [31,32]) and 3) national level [33], lacking the GBPs
issued by local governments. Put simply, studies that have adopted this focus fail to
provide a comprehensive review of the entire GBPs across multiple levels of
governance. A systematic understanding of the policies’ patterns, characteristics and
evolution is a prerequisite for optimising the entire process of policy initiation,
formulation, design, implementation, management and evaluation [34]. Furthermore,
comparisons between the central and local GBPs can help policymakers and researchers

further unearth how the Chinese governments govern GB development and determine
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how to advance GB governance through upcoming policies under a multi-level
governance system. Consequently, optimising the GB policy system and promoting GB
in China.

In the interests of further promoting GB in China, this study addresses these gaps
by systematically reviewing and analysing the structure and trends of China’s central
and local GBPs based on the mixed content analysis method. The study begins with a
comparative and correlation analysis of central and local policies and divides the
development of GBPs into three stages in the timeline. Then, to present the
governments’ dynamic actions and solutions, the characteristics of each stage are
determined through a chronological review of policy content with the help of extracted
high-frequency keywords. Meanwhile, to fully understand multi-level governments’
preferences and attitudes towards GBP implementation, the central and local
governments’ historical evolutions of policy structure are analysed, and their
corresponding enforcement intensities are evaluated. Based on that, this study draws a
clear picture of GBP development in China’s multi-level governance context,
summarises the past achievements and associated shortcomings and presents
implications for the future development of GBPs.

To the best of our knowledge, this study represents the first attempt to review
China’s GBPs systematically from the perspective of central and local government
levels. The study provides new insights into current policy actions in China for

researchers and policymakers to better understand the GB governance process. This
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enables the Chinese government to optimise the existing policies to promote GB under
the multi-level governance system; in the meantime, it provides a valuable reference
for GBPs implementation, assessments and improvement in other countries and regions
to promote GB.

The rest of this study is structured as follows. The methodology is introduced in
Section 2. Section 3 presents an overview and analyses the evolution, structure and
intensity of GBPs from the central and local government levels. Section 4 presents the

achievements, challenges and implications. Lastly, Section 5 draws the conclusions.

2. Methodology

Fig. 1 illustrates the research framework and the process comprising the following
steps. First, data collection and processing aim at collecting GBPs comprehensively.
After screening the initial policy documents retrieved from the PKULAW database and
official websites, a total of 1429 GBPs are obtained. Then, the mixed content analysis
method that combines text-mining, qualitative, content and quantitative analysis is
performed to review and analyse the GBPs quantitatively and qualitatively. Specifically,
the content review and analysis enable the coding and categorisation of GBPs and the
determination of their policy content, including objectives, implemented time,
innovation points and issuing bodies. Text-mining and quantitative analyses are
performed to support the comprehensive understanding of GBPs from the perspective

of policy hotspots, correlation, structure and intensity. Accordingly, a full picture of the
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123 Fig. 1. Research framework of this study.
124 2.1. Data collection and processing
125 The data in this study are based on China’s green building policies implemented
126  atall governmental levels. Specifically, policies related to green building refer to those
127  with the policy objectives of promoting the implementation of GB via diverse policy
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modes and styles, such as laws and regulations, issued by the central and local
governments and related departments of China. Two types of data sources are used to
ensure the integrity of the dataset: 1) all levels of governmental websites and 2)
PKULAW Database (https://www.pkulaw.com/), which is the largest and most up-to-
date database of Chinese policy in full text and has successfully served as a reliable
data source for a policy review in various domains in China, such as disaster [35],
artificial intelligence [36], resource recycling [37], joint prevention and control of
atmospheric pollution [38], urban residential heating [34] and green building [33]. The
Chinese-character keywords for the search included ‘Lv Se Jian Zhu (green building)’,
‘Ke Chi Xu Jian Zhu (sustainable building)’ and ‘Sheng Tai Jian Zhu (ecological
building)’. Considering that the first GBP was released in 2004, this study collects
GBPs dated from 2004 to 2021. After retrieving the policies, the policy texts that
directly reflect government attitudes, such as laws, regulations, provisions, decisions,
plans, suggestions, opinions, measures, notices and announcements, are chosen. In
contrast, official endorsements of proposed policies are excluded. Then, the collected
texts are examined, and texts with less frequent keyword combinations are removed.
Repeated policy content in search results is also excluded. Finally, 1429 GBPs texts
from 2004 to 2021 are obtained through search and screening: 254 central government
policy documents and 1175 local government policy documents.

To investigate the regional distribution of GBPs at the local level, the 31

provinces/municipalities of mainland China are divided into the eastern, central and
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western regions following their geographical locations, which have been widely used
in China’s regional studies [39]. The eastern region consists of the following 11
provinces/municipalities: Beijing, Fujian, Guangdong, Hainan, Hebei, Jiangsu,
Liaoning, Shandong, Shanghai, Tianjin and Zhejiang. There are 8 provinces in the
central region: Anhui, Henan, Heilongjiang, Hubei, Hunan, Jilin, Jiangxi and Shanxi.
Twelve provinces, municipalities, and autonomous areas make up the western region:
Gansu, Guangxi, Guizhou, Inner Mongolia, Ningxia, Qinghai, Shaanxi, Sichuan,

Xinjiang, Yunnan, Chongqing and Tibet.

2.2. Content analysis

Content analysis is a commonly used research method that can convert qualitative
text into quantitative data. This method enables researchers to analyse policy content
quantitatively, clarify the essence of the current policy and its evolutionary process and
improve their cognition of the texts according to these data [40—42]. In practice,
categorising and coding are crucial for applying content analysis [43]. In this regard, a
coding table of ‘Green Building Policies’ is built, including direction-based policies
(DBPs), technical support policies (TSPs), financial support policies (FSPs), service-
based policies (SBPs) and regulation-based policies (RBPs) [33,44,45]. Notably,
multiple codes may be assigned to one policy text. The coding table is strictly based on
prior research and clearly defined concepts to ensure validity [46]. Besides, two experts

who are familiar with the GBP in China are invited to cross-validate the coding table.
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Through an independent review by each expert, both agreed with the validity of the
coding table. Two trained researchers are assigned to code independently. Regarding
any discrepancies, they referred to the first author. The Kappa coefficient of the two
coders is calculated, and the coefficient is over 0.8, suggesting good reliability of
content analysis [47].

Regarding the large amount of data that required review in this study, the text-
mining method is adopted as a supplement to support the content analysis and reduce
subjective problems caused by the qualitative research method. Specifically, high-
frequency words are counted to determine the hotspots and grasp the evolution of policy

focus.

2.3. Correlation analysis

Following Xie et al. [48], to understand the relationship between the number of
policies issued in two different regions, the Pearson correlation coefficient is used to
measure the degree of linear correlation between two regions [49,50]. The formula is

shown as follows:

S (=D i—7) 1)

T J2?=1(xi—f>2 \/z;;l(yi—w

where 7 is the Pearson correlation coefficient and represents the correlation
degree, n isthe sample size while x; and y; are the individual sample points, r has

avalue between —1 and 1. r = 1 implies a perfect positive relationship while r = —1

10
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implies a perfect negative relationship between the variables. r = 0 indicates that no

linear dependency exists between the two variables.

2.4. Policy intensity assessment

Policy intensity is a powerful tool for quantitative policy research [S1]. A policy
intensity index is established through text analysis to assess policy intensity. Policy
intensity reflects the government’s attitude and enforcement intensity towards policy
implementation, which is highly correlated with the scope and nature of the policy itself
[52]. Table 1 lists the indicators’ criteria and scores [34,53,54].

The authority level consists of three criteria. Document types are assigned a value
from 1 to 5, depending on the policy level. ‘Notice, Announcement or Letter’ has the
lowest value of 1. ‘Suggestion, Measure, Interim planning, Opinion or Rule’ takes a
lower value of 2. ‘Planning or Deployment’ has a medium rank of 3. ‘Decision or
Provision’ scores 4. ‘Law or Local regulation’ has the most significant enforcement
effectiveness, with the highest rank of 5. The leading body is assigned a value from 1
to 5 according to the agency’s administrative level. The national people’s congress and
state council represent the highest administrative and legislative organisations,
respectively. Therefore, their published policy has a score of 5. Policy issued by the
central ministry/commission or province-level/municipality-level people’s congress
/government has a value of 4, followed by province-level/municipality-level

department or prefecture-level government policy with a value of 3. Meanwhile,

11
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policies issued by a prefecture-level bureau or district-level/county-level government
are scored 2, while the policy is assigned the lowest value of 1 if the leading body is a
district-level/ county-level bureau. Regarding the number of involved agencies, 1, 2,
and 3 scores are respectively assigned, based on the number of involved agencies. The
target type supports the target strength, and the score depends on whether the proposed
goal is qualitative or quantitative. Vague qualitative goals have the lowest value of 1,
while ‘Measurable, verifiable and detailed’ goals score the highest value of 3.

Policy intensity is calculated by multiplying the indicators’ scores listed in Table
1. A higher policy intensity implies more vigorous policy enforcement.

Table 1

Hierarchical structure of policy intensity index [34,53,54].

Index Indicator definition Value

1= Notice/ Announce/ Letter

2= Suggestion / Measure / Interim
planning / Opinion / Rules

Document
type 3= Planning / Deployment
Poli 4= Decision / Provision
oley Authority
.enforc.ement level 5= Central law / Local regulation
ntensity
1= District-level or county-level bureau
) 2= Prefecture-level bureau / District-level
Leading
or county-level government
body

3"= Province-level or municipality-level
department/ Prefecture-level government

12
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4*= Central ministry or commission/
Province-level or municipality-level
people's congress or government

5= National people’s congress / State
council
1= One agenc
Number of geney
involved 3= Some agencies (2-4)
agencies .
5= More agencies (>5)
1= Qualitative target
Target Target
arge arge 2= Some quantitative targets
strength type

3= Detailed quantitative targets

*Note: sub-provincial city adds a half-point.

3. Results

3.1.
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Fig. 2. Temporal distribution of GBPs released in China (2004-2021).
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This subsection presents an overview of GBPs from the perspective of policy
issuance time, quantity, region and unit based on the content review, correlation and
quantitative analyses.

Given the tremendous changes to national strategies and issuing significant
policies, the GBPs are divided into three stages: Stage 1: infancy and exploration
(2004-2005), Stage 2: rapid development (2006-2015) and Stage 3: further
enhancement (2016-2021). Fig. 2 illustrates the annual number of released GBPs and
the total number for each stage. In Fig. 2, the number of central and local policies
reached a peak in Stage 2, which also has the largest policy quantities. The annual
number of central and local policies fluctuates, with central policies peaking in 2013
(24 policies) and local policies peaking in 2014 (161 policies). With a lag of around a
year, the overall trend in the number of local policies is overwhelmingly compatible
with that of the central policy, which may be influenced by the significant events and
essential policies of the central government in the preceding year. Local governments
should implement the policies willingly or obligatorily after the central government
introduces them. Therefore, local governments may implement particular policies in
the same year or the year after.

Fig. 3 shows the GBPs by issued time and regions. A larger node implies a larger
number of issuances. Since 2004, GBPs began to spread to the local level in relatively
developed eastern and central regions, forming a top-down vertical diffusion dimension.

Only two provinces started exploring the concept of GB management during the initial

14



245

246

247

248

249

250

251

252

253

254

255

256

stage. The horizontal diffusion of local GBPs in the eastern region exploded in 2007—
2008, followed by the central region in 2009-2010 and finally in the western region in
2011-2012. From 2013 to 2017, massive local policies were released. The issued GBPs
show temporal continuity in the eastern and central regions compared to the western
regions. Notably, 2013 and 2020 are the turning points that witnessed significant
changes in the number of local GBPs. By 2021, 30 provinces/municipalities responded
to central GBPs by enacting applicable policies. Tibet has not issued any GBPs to date.
Furthermore, GBPs vary widely across regions. The eastern region promulgates the
most policies (578), followed by the central region (332) and the western region (265).
As far as specific provinces/municipalities are concerned, Anhui issues the most
policies (98), followed by Guangdong (88) and Fujian (85). Two of the three provinces

with the most policies are in the eastern region.

15



Central Government —
Beijing —
Fujian —
Guangdong —
Hainan —
Hebei —
Jiangsu
Liaoning
Shandong —
Shanghai —
Tianjin —
Zhejiang —
Anhui -
Henan —
Heilongjiang —
Hubei —
Hunan —
Jilin <
Jiangxi -
Shanxi —
Gansu —
Guangxi —
Guizhou —
Inner Mongolia —
Ningxia -
Qinghai
Shaanxi —
Sichuan —
Xinjiang -
Yunnan -
Chongqing —

Eastem
Region

Western
Region

257

258

T

T

S}
v

S
v

T T T

o » ©
) Ny Ny
~ ~ ~

16

&
o

]
W
v

o
$
¥

Fig. 3. Spatial-temporal distribution of GBPs released in China.
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Fig. 4. Relationship between the number of GBPs released in different regions.
Through correlation analysis, Fig. 4 shows the relationship between the number of
GBPs released in different regions from 2004 to 2021. Concerning the relationship
between the number of central and local policies issued, most provinces located in the
eastern and central regions with a short distance from the central government have a
strong positive correlation with the central government, e.g., Anhui (0.89), Henan
(0.78), Shangdong (0.64) and Hebei (0.6), indicating that the central policies have a

significant impact on these regions. However, Beijing (0.44) and Shanghai (0.5) show
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288

weaker positive correlations with the central government. This may be because these
two municipalities enjoy more administrative and economic privileges and are flexible
and able to make self-governance regulations. Meanwhile, the number of central
policies released and the number of policies issued in Tianjin (-0.14) barely correlate
with one another, which may be related to the frequent transfer of Tianjin leaders. By
contrast, Chongqing (0.77), as the only municipality in the western region, is greatly
affected by the central government. Concerning the relationship between the number
of policies issued between different regions, geographically adjacent regions, such as
Fujian and Zhejiang (0.72), Sichuan and Chongqing (0.87), Anhui and Henan (0.82),
and Jiangxi and Zhejiang (0.8), have stronger correlations. Neighbour regions can learn
or imitate each other and have tight correlations.

In terms of issue units, for central policies, the Ministry of Housing and Urban-
Rural Development and State Council dominates, launching the most policies. Among
254 national-level policies, 211 policies were released independently by individual
departments, accounting for 83.1%, 18 were released jointly by two issuers, while the
other 43 were issued by three or more departments, accounting for 16.9%. For local
policies, the provincial/municipal governments and Department/Bureau of Housing and
Urban-Rural Development dominate. Among 1175 local-level policies, 1086 were
independently released by individual departments, accounting for 92.43% of the total.
89 were released jointly by multiple departments, accounting for 7.57% of the total.

Concerning different regions, joint policy issuances accounted for 7.79%, 10.54%, and

18



289

290

291

292

293

294

295

296

297

298

299

300

301

3.40% of the total policies issued in the eastern, central, and western regions,
respectively. Joint policy issuances generally reflect the degree of communication,
cooperation, and coordination among multiple departments [55]. Thus, the central
government forms deeper cooperation and pays more attention to coordination among
departments when formulating GBPs, followed by the central, eastern and western

regions.

3.2. Policy content: a review of the evolution of GBP

Combining the high-frequency keywords extracted by the text-mining method at
different stages, this subsection captured the historical development of GBPs in China
through content analysis. Table 2 summarises the emerging high-frequency keywords

related to GBPs.

Table 2

Emerging high-frequency keywords related to GBPs.

Stage Word and Frequency
Infancy and Technology (1047), Development (693), Build (513), Research
exploration stage  (470), Environment (279), Resource (272), Energy-saving
(2004-2005) (209), Innovation (163), Declaration (109).

Standard (7757), Unit (5701), Design (5084), Management

Rapid

deapello ment (4792), Retrofit (4769), Implementation (4523), Pilot (4217),
%

stage P Label (4168), System (3671), Construction (3543), Evaluation

(2814), Public buildings (2663), Local (2215), Fund (1056),

20062015
( ) Encouragement (722).
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Further Review (2195), Provision (1993), Inspection (1941),

enhancement Acceptance (1749), Supervision (1672), Reformation (1680),
stage Full implementation (1343), Examination (766), Compulsory
(2016-2021) (423), High-quality (404), Penalty (218).

3.2.1. Infancy and exploration stage (2004—2005)

Before 2006, green building governance was in its infancy, and few policies were
issued. Generally, the central administration dominated the green building governance
at this stage. Fig. 2 shows that only 15 documents from the central government and 3
from local governments were issued. This suggests that local governments did not
prioritise green building because the central government’s objectives were too general
and non-mandatory. The first two responding provinces were Henan and Hunan, which
promulgated policies in 2004. In this phase, the concept of green building emerged, and
the central government’s attention shifted from the original energy-saving building to
green building, which is more eco-friendly and stresses energy-saving, land-saving,
water-saving and material-saving, thereby minimising adverse effects on the
environment throughout the life cycle. This concept is known as ‘Four-saving and One-
benign’ [56]. Therefore, the keywords ‘development’, ‘environment’, ‘resource’ and
‘energy-saving’ were highly used at this stage.

‘Green building’ first occurred in the national policy in 2004, encouraging
enterprises to participate in GB-related innovations (mainly technological innovation).
Words such as ‘technology’, ‘research’, ‘innovation’ and ‘declaration’ appeared at a

high frequency. Particularly, the central government launched the Green Building
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Innovation Award [57] and Technology Project [58] to stimulate GB development. In
2005, the Ministry of Housing and Urban-Rural Development and the Ministry of
Science and Technology jointly issued the ‘Green Building Technical Guidelines’ to
guide and standardise the development of GBs by local governments and enterprises
and explore economic and sustainable alternatives for promoting GBs [59]. The
guideline clarifies the definition of GB and provides theoretical support for the index
system and technical points in the stages of planning and design, construction and

operation management.

3.2.2. Rapid development stage (2006-2015)

The year 2006 featured a milestone: the central government issued the first
assessment standard for GBs (GB/T50378-2006). This standard has played an essential
role in regulating and guiding GBs in China, laying a solid foundation for forming the
GB industry. Overall, the GBPs stepped into the diffusion stage. The emergence of
keywords ‘management’, ‘system’, ‘evaluation’, ‘standard’, ‘pilot’, ‘label’,
‘encouragement’ and ‘fund’ shows that the GB management system gradually took
shape with technical and financial support.

Initially off, this stage was large-scale and first introduced quantifiable targets.
The national ‘Five-Year-Plan’ (FYP) for 2011-2015 formally proposed that the
construction industry should promote green building and construction, and GB was first

written into China’s national plan. Passive ultra-low energy buildings, prefabricated
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buildings, nearly zero-energy buildings, and green ecological urban areas were
introduced in GBPs to enrich the GB scope. Meanwhile, the quantitative targets of GB
adoption rate evolved from 15% to 50% in new urban buildings, and it became
mandatory for large-scale public buildings to follow GB standards and be green. Thus,
‘public building’ appeared at a high frequency. Some local governments set more
ambitious targets, such as Guangzhou, Foshan, and Dongying in Guangdong Province,
requiring all new construction or renovation projects to meet the one-star standard.
Moreover, the target for GB pilot numbers grew from 30 to 100.

In 2013, the ‘Green Building Action Plan’ marked the official launch of the
national GB action [60], after which local policies exploded. In stark contrast to
previous provincial-level government-led governance, more and more municipal
governments became involved in issuing relevant policies. The frequent occurrence of
‘local’ and ‘unit’ suggests that local governments and departments were more actively
engaged in GB governance.

Regarding technical support, this stage established and improved the GB standard
system because several standards were developed and issued in the succeeding years.
In particular, assessment standards cover almost all lifecycle stages of all building types
in most regions [61]. Regarding the lifecycle stage, GB standards cover stages of design,
operation, construction and refurbishment or retrofit factories, offices, stores, hospitals,
hotels, and school campuses regarding building types, respectively. Regarding regions,

21 provinces/municipalities localised and launched their standards.
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3.2.3. Further enhancement stage (2016-2021)

The emergency keyword ‘high-quality’ shows the government’s ambitious target
and improving requirements at this stage. In 2019, China redefined green building in
response to changes in the major social contradiction proposed by the 19th National
Congress of the Communist Party of China. In ‘Assessment Standard for Green
Buildings’ (GB/T50378-2019), ‘high-quality’ is added before ‘building’. Meanwhile,
to be consistent with the people’s needs for a better life in the new era, the word ‘people’
is added before ‘harmonious coexistence with nature’, and the word ‘maximum’ is
moved to the front of ‘people’ rather than ‘resource-saving’, demonstrating the focus
of GB has shifted from resource conservation to reaching the harmony between human
and nature. This fully embodies the principle of ‘people-oriented’ and enhances the
attention of GBs to users themselves [62]. In the following 2020, the ‘Green Building
Creation Action Plan’ [63] was enacted jointly by 7 national departments to meet the
inevitable requirements of GB development, stressing the people’s role in GB action as
well as the regulation of demand-sided users. On the other hand, achieving the goal of
carbon peaking and neutrality has put forward higher requirements for developing GB
in China. For instance, healthy buildings, zero-carbon buildings, and green ecological
communities are proposed, and 70% of new urban buildings will be green by 2022 [63].

Unlike the previous stages, after 2015, the legal system of GB began to take shape.
Keywords ‘provision’, ‘inspection’, ‘review’, ‘supervision’, and ‘compulsory’ emerged
at this stage. 11 local governments launched GB Regulations, of which 6 are from the

23



382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

eastern region, 3 from the central region, and 2 from the western region. The regulations
clarify mandatory requirements and responsibilities and promulgate quantifiable
punishment measures. However, there is no GB law for the central government so far.
In this context, the ‘Green Building Creation Action Plan’ [63] emphasises the
importance of GB legislation, requiring local governments to enact GB regulations to
strengthen GB governance, which is conducive to promoting GB legislation at the
national level. Apart from enacting regulations, the inspection of the GB
implementation of the lower government by the upper government also played an
important role at this stage. The primary purpose of the inspection is to grasp the
completion of GB tasks in various regions; thereby, deficiencies could be corrected
promptly, and successful experiences and practices could be summarised and shared
nationwide. Put simply, the government started establishing a comprehensive

monitoring system to acquire timely GB information to ensure meeting the GB goals.

3.3. Policy structure: evolution of the combination of policy

types

GBPs are grouped into five categories, namely, direction-based policies (DBPs),
technical support policies (TSPs), financial support policies (FSPs), service-based
policies (SBPs), and regulation-based policies (RBPs). Direction-based policies (e.g.,
plans and framework) offer a roadmap and future directions for promoting GB.

Regulation-based policies (e.g., laws and regulations) set the requirements for
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implementing green building. Technical support policies support governments’
objectives through standards, codes, and guidelines, while financial support policies are
through subsidies, funds, tax exemptions or deductions, loans, etc. Service-based
policies provide service and information to promote GB through pilot, organisation,
professional training, information sharing, propaganda, declaration, etc. The following
quantification analysis is conducted from the perspective of central and local
governments to gain the evolution of policy type. Moreover, statistical results of
different regions in three periods are integrated into Table 3 for comparison and

lustration.
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Fig. 5. Distribution of policy types for China’s central government.
Fig. 5 depicts the distribution of various policies issued by the central government.
The total number of DBPs is 164, contributing the largest proportion at 63.81%,
followed by SBPs at 14.40%, TSPs at 9.73%, RBPs at 7.78%, and FSPs at 4.28%. The
most employed GBP is DBP. Except for 2008, 2010, 2015 and 2020, such policy

accounts for more than half of the annual GBPs. Second to DBP, SBP receives volatile
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but generally rising attention from the central government. From 2004 to 2019, SBP
ranged from 0 to 4 (averagely 13.23%). That number then jumped to 6 (50%) in 2020.
Furthermore, TSP receives less attention than the above two policies. Such a type of
policy is concentrated in Stage 2, which is aimed at establishing the GB technical
system. Compared with the other types of GBPs, the central government largely ignores
policies related to RBPs and FSPs. In 2008, there was a peak for RBP. At that time, the
central government was devoted to regulating GB labels. FSPs occupied a large
proportion in 2004, indicating that the central government offered financial incentives
to stimulate GB promotion in its infancy period; however, this type of policy is largely
ignored in Stage 3. Overall, the central government prefers DBP, and this type is
overused, underscoring the planned and methodical approach the central government

has taken to the development of GB.
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Fig. 6. Distribution of policy types for China’s local governments.
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Fig. 6 depicts the distribution of local governments’ policy types. See Appendix
A for the distribution of each province/municipality. Unlike the structure where DBPs
significantly dominate central GBPs, local governments have a more balanced
distribution of policy types. The total number of DBPs is 416, accounting for the largest
proportion at 31.61%, which decreases compared with the central government but
remains the greatest, followed by SBPs at 24.85%, RBPs at 21.88%, FSPs at 11.40%,
TSPs at 10.26%.

Regarding the temporal dimension, different from the central government’s GBPs,
SBP was the only type introduced by local governments in Stage 1. Such type of policy
becomes less regarded over time. DBPs published by local governments increased in
Stage 2 and stabilised in Stage 3. Similarly, the proportion of RBPs at the local level
peaked in 2008. Starting from 2008, RBPs received fluctuating attention in Stage 2 and
became dominant in Stage 3. TSPs occupied a large part at the beginning of Stage 2,
indicating that some more developed cities were responding to build the technical
system of GB. In 2012, the central government introduced an incentive scheme [64],
and since then, a wide range of FSPs has begun to be released. This policy became less
popular in Stage 3 as local governments stressed their roles in regulation.

From the spatial dimension, DBPs are the most applied policies across all regions.
Beyond that, each region has its preferred policy components. The eastern region
launched more FSPs (12.12%) than the central (10.60%) and western regions (10.77%).

Among them, Shandong is in a leading position in the formulation of financial support
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policies in the eastern region. A series of provincial and municipal FSPs have been
introduced to incentivise GB promotion, with detailed objectives and support
conditions. The central region prefers RBPs (26.90%) compared with the eastern
(20.09%) and western regions (19.53%). In detail, Hubei and Anhui actively participate
in regulating GB by issuing policies, especially carrying out special inspections. The
western region issues more TSPs (12.79%) to promote GB compared with the central
(6.79%) and eastern (11.04%) regions. Chongqing and Guangxi in the western region
take the lead in formulating TSPs, enacting a series of standards and targeting various

stages (e.g., design, inspection, and quality acceptance).

Table 3

Spatial-temporal distribution of policy types.

Direction-  Financial Service-  Regulation  Technical

Region Stage Based Support based -Based Support
Policies Policies Policies Policies Policies
Stage 1 73.33% 13.33% 6.67% 0 6.67%
Central Stage 2 59.33% 4.67% 15.33% 9.33% 11.33%
government  Stage 3 69.57% 2.17% 14.13% 6.52% 7.61%
All stages  63.81% 4.28% 14.40% 7.78% 9.73%

Stage 1 0 0 100.00% 0 0
Local Stage 2 35.32% 14.83% 27.33% 14.24% 8.28%
governments  Stage 3 27.64% 7.67% 21.88% 30.35% 12.46%
All stages  31.59% 11.39% 24.91% 21.87% 10.25%

Stage 1 0 0 100.00% 0 0
Eastern Stage 2 35.67% 14.02% 26.83% 15.55% 7.93%
region Stage 3 26.09% 10.25% 24.53% 24.84% 14.29%
All stages  30.83% 12.12% 25.92% 20.09% 11.04%

Stage 1 0 0 100.00% 0 0
Central Stage 2 34.44% 16.11% 29.44% 15.00% 5.00%
region Stage 3 31.02% 5.35% 16.58% 38.50% 8.56%

All stages  32.61% 10.60% 23.10% 26.90% 6.79%
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Stage 1 0 0 0 0 0
Western Stage 2 35.56% 15.00% 26.11% 11.11% 12.22%
region Stage 3 26.50% 4.27% 23.08% 32.48% 13.68%

All stages  31.99% 10.77% 24.92% 19.53% 12.79%

Table 3 shows the spatial-temporal distribution of policy types. Comparative
analyses of the central and local policy types reveal that the central government takes
its guiding role in China’s GB development, launching a large number of DBPs at each
stage. DBPs shared the largest portion in Stage 1, providing an initial development
roadmap for GB at the beginning. The portion of DBP decreased in Stage 2 but
rebounded in Stage 3, mainly because the central government exerted efforts to
establish the GB technology system through TSPs and SBPs in Stage 2, laying a solid
base for GB promotion. The portion of DBP increased in Stage 3 because new
requirements for high-quality GB emerged during this period. Thus, the central
government applied more DBPs to guide the large-scale development of high-quality
GB. Moreover, at the central and local levels, FSPs took a relatively larger share in the
initial stage with the aim of motivating stakeholders. However, FSPs have obtained less
attention over time. Unlike the central government, the local governments’ RBPs
became predominant in Stage 3, indicating that government supervision has aroused
significant concerns. However, central government oversight is insufficient.

Overall, a streamlined policy framework initially guided GB development in
China and gradually became more diverse as theory and practice developed.
Specifically, in the beginning, the central government adopted a more comprehensive

policy framework, including DBP, SBP, FSP and TSP, while local governments only
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issued SBPs to provide information to GB stakeholders, indicating that local
governments are conservative and unwilling to take risks, taking a wait-and-see attitude
towards the development of GB. Local governments only began to introduce diverse
policies as the central government introduced more policies, indicating the central

government’s determination to promote GB.

3.4. Policy intensity: evolution of enforcement for different

policy types

Government policy initiatives are one way to promote GB, but greater
enforcement of these policies is also essential and will affect GB adoption [65]. Policy
intensity is quantified in this sub-section to illustrate the dynamic implementation of
GBPs over the years. The distribution of policy intensity for each province/municipality
can be found in Appendix B.

Policy intensity
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Fig. 7. Policy intensity of GBPs in China.
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Fig. 7 displays the average changes in policy intensity for different policy types at
the central and local levels during each stage. Significant differences in governments’
enforcement of different policies can be observed. In general, SBP gains relatively low
attention compared with other types. Besides, except for DBP, the central government
generally presents stronger enforcement. The enforcement of FSP is a priority for both
the central and local governments to promote GB.

The policy intensity varies for the central government. The policy intensity of SBP
demonstrates a continuous upward trend while TSP shows a continuous downward
trend. The central government has exerted considerable efforts in enforcing TBP at the
very beginning to guarantee the foundation of GB development. The DBP shows a V-
shaped trend, while FSP and RBP illustrate an inverse V-shaped trend in the timeline.
The central government shifted from TSP in Stage 1 to RBP and FSP in Stage 2 and
then to DBP and FSP in Stage 3.

For local governments, most types of policies show increasing policy intensity.
All regions show rising policy intensity of RBP, DBP and TSP, reflecting that more
attention and improvements are devoted to these policies. However, the results depict
obvious regional heterogeneity. On average, the eastern region conducts stronger
enforcement, followed by the central and western regions. The eastern region places a
high priority on FSP in Stages 2 and 3. In contrast, western and central regions are more
proactive in offering financial incentives in Stages 2 and 3, respectively. Specifically,

both eastern and western regions exert increasing efforts on financial support policy
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while the western region decreases the intensity in Stage 3, shifting its focus to RBP.
Furthermore, even though RBP ranks second in the eastern region, its policy intensity
is still higher than other regions in both stages. The western region stresses RBP in
Stage 3, while the central region favours higher DBP policy intensity over RBP in both
stages. In addition, the intensity of SBP in eastern and central regions shows a

moderately declining trend, while the western region shows a slight increase.
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Fig. 8. Chronology of GBP development and milestones in China.
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Based on the chronological review of GBP content and the analysis of policy

structure and intensity from the above subsections, a comprehensive picture of GBP

evolution in China can be presented in Fig. 8. It summarises the GBP milestones from

Section 3.2, showing the remarkable transition at different stages. The historical

development of GBP evolved from the ‘Infancy and Exploration’ stage (2004—2005),
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when there were few local responses, to the ‘Rapid Development’ stage (2006-2015),
when a comprehensive technical system developed, and finally entered the ‘Further
Enhancement’ stage (2016-2021) towards a legal system.

Central and local governments have different policy structures and intensities at
each stage. In Stage 1, the central government adopted a more comprehensive and
powerful policy structure, while local governments preferred a simple policy
framework and were reluctant to implement policies vigorously. In Stage 2, RBPs are
introduced into the policy structure at the central and local levels. From the policy
quantity and intensity perspective, the central government pays uneven attention to
different types. Specifically, it releases many DBPs with low policy intensity, while
FSPs and RBPs with minor releases have high policy intensity. In contrast, GBPs issued
by local governments are more balanced, with smaller differences in enforcement
intensity. The central government emphasises DBPs in Stage 3 and strengthens their
implementation. The rest of the GBPs are less of a concern than Stage 2. By contrast,
local governments prefer RBP in Stage 3. Except for SBP, the policy intensity of other
types increases.

To sum up, the GBPs of local governments have generally been improved and
strengthened over time; however, the central government has prioritised different
policies at different stages and typically focused on policy implementation in Stage 2.
Second, FSP, despite its small proportion in terms of quantity, is high in intensity at

both central and local levels. Third, local governments have been focusing increasing
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attention to RBP and TSP in terms of intensity and quantity. Furthermore, while DBP

quantitatively dominates central government policy, its intensity is moderate.

4. Qualitative discussions

Supported by the comprehensive reviews and quantitate analysis of the GBPs, this
section conducts an in-depth discussion to summarise the policy achievements, identify
policy challenges and propose the corresponding implications. The findings are

reported as follows.

4.1. Policy achievements

4.1.1. Establishment of a ‘top-down’ GB governance system

From the evolution of policy content and spatial-temporal distribution of GBPs
(e.g., Figs 3 and 4), a systemic governance system dedicated to promoting GB in China
has emerged. Because of the negative environmental impact of the construction
industry, the central government has introduced a large portion of DBPs, highlighting
its leading role in GB development. Most local governments have responded by
correlating with the central government in formulating policies to carry out central
mandates. Every accelerated diffusion of GBPs at the local level is related closely to
the top-level design at the central level. For example, the ‘Green Building Action Plan’

launched in 2013 and the ‘Green Building Creation Action Plan’ launched in 2020.
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Such a governance system is characterised as a ‘top-down’ mode and has evolved
dynamically in various contexts.

Specifically, the central government was the main policymaker, and the GB
governance remained at the central level in Stage 1. In Stage 2, because of the central
government’s lead and strong enforcement, the GB governance extended to the local
level, province/municipality- and prefecture-level governments actively complied with
the central government’s guidance. In Stage 3, the central and local governments
proceeded to overhaul the GB governance system in concert, thereby strengthening
supervision by better clarifying responsibilities and conducting inspections of lower-

level actors.

4.1.2. Perseverance of the centre and increasing response of the local

A comparison of the evolution of policy structure and intensity (e.g., Fig. 7 and
Table 3) shows that the central government has insisted on its guiding and leading role
by successively enacting many DBPs since 2004. Driven by the central government’s
initiative and determination to promote GB, the more developed eastern and central
regions took the lead in responding to the central policies in Stage 1 but only issued
several SBPs with weaker execution. During this initial stage, the policy structure is
quite simple at the local level. The western region followed in Stage 2, stepping into
GB governance. Since then, increasing attention has been placed on local governments’

GB governance, resulting in 30 province/municipality- and 155 prefecture-level
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governments adopting diverse GBPs for promoting GB by 2021, as well as greater

policy enforcement intensity, which has led to the rapid progression of GB in China.

4.1.3. Expanded scope and more ambitious target

Based on policy content and structure evolution (e.g., Figs 5 and 6), the GBPs have
expanded in scope and set a more ambitious target. After decades of development, the
scope of GBs has been broadened from a single GB to passive ultra-low energy
buildings, prefabricated buildings, nearly zero energy buildings, green ecological urban
areas, healthy buildings, zero-carbon buildings and green ecological communities. The
scope of GBP guidance has also been extended from the design or operation stage to
all life cycle stages. The scope of the GBP framework evolved from single SBPs to
comprehensive utilisation of DBPs, SBPs, FSPs, TSPs and RBPs. The scope of GB
supervision has been expanded from the supply to the demand side, stressing the
regulation of GB users to ensure the GB’s efficiency at the operation stage [63].
Likewise, the priorities of GB have shifted from resource-saving to reaching harmony
between humans and nature, highlighting the ‘people-oriented’ principle. Moreover,
increasing environmental concerns have resulted in the ever-increasing demands for
GB promotion. The latest plan sets the target for all new town buildings to be

constructed entirely as green buildings by 2025 [66].
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4.1.4. Improved and more diverse progression

According to the policy content and its evolution, the GBPs have been gradually
improved through diversified and detailed revisions to meet the more ambitious targets.
For instance, emerging high-tech, such as 5G, 10T, and artificial intelligence [63], are
continuously updated with each revision. Faced with there being very few top-rated and
operation-certified GBs in China [26], the GBP has been revised, removing the design-
certified label and emphasising high-quality standards. Moreover, to ensure the
implementation of GB, the third-party green building evaluation system has been

introduced gradually [67,68].

4.1.5. Establishment of a “carrot-and-stick” system

The evolution of policy structure and intensity (e.g., Figs 5, 6 and 7) shows that
the FSP made up a relatively large proportion in the initial stage and then gradually
decreased, but its intensity increased. RBP is introduced in Stage 2, and its intensity
gradually increases. Thus, it is evident that ‘carrots’, that is, the financial support (FSP),
were popular at the beginning stage of GB development, providing incentives to
overcome economic barriers. At that time, there were no RBPs at the central and local
levels. Realising the ‘carrots’ were neither sufficient nor efficient to achieve promising
progress, the government combined ‘sticks’, the stricter mandates to promote GB
[15,69]. The ‘carrot-and-stick’ system with strong incentives and supervision began to

take shape in Stage 2, replacing the previous single ‘carrot’ system. Specifically, the
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FSP issue has decreased, but its intensity is strong, and RBP has become popular with
increasing intensity, especially at the local level. Meanwhile, to supervise the
implementation of GB, the upper-level government assigned specific top-down
distribution targets that consider regional heterogeneity [70,71]. Fulfilments of such
assigned targets would be linked to the performance and promotion of local officials.

This help to achieve expanded goals and improve GB promotion.

4.2. Policy challenges and implications

Although the GBPs have been continuously revised and updated to enhance their
feasibility at the central and local levels, they still encounter substantial challenges,
particularly in the context of a multi-level governance system and an uncertain
economic environment. This subsection summarises the key challenges and provides

policy implications correspondingly.

4.2.1. Regional inequalities

The spatial distribution of local GBPs varies among regions; the policy quantity,
type and intensity have regional imbalances (e.g., Figs 3 and 7 and Table 3). In general,
the eastern region enacted the most GBPs and put the highest policy intensity on
average to promote GB, followed by the central and western regions. Regarding
specific policy types, the eastern region launched more FSPs (12.12%), while the other
two opted for different types of policies. The results are rational because of the

prolonged regional inequalities in China. Great regional differences and imbalanced
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development are China’s basic national conditions [72]. The economic capacity of the
eastern region is stronger than that of the central and western regions [39]. The central
region is geographically close to the eastern region, with middle-level economic
capacity among the three regions [73], which may explain why the eastern region is
more active in launching GBPs to promote GB, especially by offering financial support
policies and imposing stronger policy enforcement. Comparatively, the central region
has opted for regulatory-based policies to safeguard GB implementation. However,
most are non-GB regulations with insufficient enforcement intensity, which has
narrowed the gap with GB development in the eastern region to a certain extent, but
remains inefficient.

Combined with Chen et al. [4], regional inequalities lead to uneven distribution of
local GBPs, different policy preferences and enforcement intensity and unbalanced GB
promotion, which suggests the need to alleviating economic inequality and
strengthening regional cooperation. For instance, the central government could apply
solely or preferentially specific transfer payments to the poorer provinces for GB
development. Furthermore, given that local governments in the eastern region shared
more than half of the GB regulations, local governments in the central and western
regions should increase their policy intensity and launch more GB regulations in

response to the central government’s call for GB legislation.
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4.2.2. Conflicts of interest under multi-level governance

The Chinese governance system is characterised by largely fiscal decentralised
across multi-level governments, but at the same time has a centralised governance
structure with strong top-down mandates [74] that leads to inconsistency in the interests
of central and local governments, thereby hindering the implementation of GBPs [6,75].
Particularly, the central government is only responsible for setting GBPs and targets
[76] and the launched policies often leave space for flexible implementation [77], with
local governments responsible for implementing them. Unsurprisingly, some local
governments only choose to meet the minimum requirements of GBP due to
enforcement costs, economic pressures and ‘blame politics’ [78,79], resulting in
incomplete enforcement, implementation lag, weak efficiency and insufficient
incentives for GBPs. For instance, the central government promulgated financial
incentives to GB stakeholders in 2012, including 45 Yuan/m? for two-star GB and 80
Yuan/m? for three-star GB [64]. However, this policy neither clarifies which level(s)
the local government should pay nor specifies punishment for noncompliance.
Accordingly, local governments flexibly choose to follow this policy based on the fiscal
budget. A similar situation also happens with other types of policies, resulting in an
unbalanced GB development among cities and, sometimes, collusion between local
governments and firms [80-82]. In this sense, regulating and monitoring GBP
implementation across local governments from the upper level is an imperative
challenge.
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Currently, the central government is actively playing its guiding role, issuing a
large number of DBPs; however, it ignores its regulatory role (with a small proportion
of RBPs launched and decreasing enforcement intensity). This ignorance leads to
inefficient GBP implementation and GB promotion. Legislation is fundamental to
promoting GB [56]. However, the GBP at the central level lacks laws and regulations.
Although the central government has introduced central inspections and self-reporting
to monitor GB implementation, both methods have limitations. On the one hand, central
inspections happen infrequently and are announced to local governments in advance
[83], which leaves room for preparation. Self-reporting, on the other hand, requires
provincial governments to submit annual self-evaluation reports to the Ministry of
Housing and Urban-Rural Development. Nevertheless, self-evaluation is quite
susceptible to data manipulation [77]. Hence, there is a need to strengthen the central
government’s regulating responsibility and conduct top-level design of GBP involving
relevant laws and detailed law-enforcement implementation requirements at the central
level. Introducing random inspections and public release into regulation-based policies

is also suggested to further guarantee the GBP implementation.

4.2.3. Convergence in policy content

Based on content review, although central and local governments have different
combinations of policy types, a convergence in their policy content can be observed.

From a vertical perspective, lower-level governments often simply follow the GBP
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framework of upper-level governments, adjusting a few goals and policy tools,
especially regarding DBPs. From a horizontal perspective, the content of regulations
issued by local governments is almost the same; the main difference is the amount of
fines. The attitudes of local governments toward policy innovation are compulsively
risk-averse, making them overly conservative in formulating their policies. Thus, it is
recommended that local governments conduct policy innovations according to the

heterogeneity of cities rather than copy or imitate GBPs in other regions.

4.2.4. Information disclosure

Second to direction-based policy, the service-based policy has received fairly
considerable attention from central and most local governments. Still, its policy
intensity is relatively low, and over time, it has become less popular at the local level.
This type of policy covers pilot, organisation, professional training, declaration and
information dissemination. Governments at all levels focus mainly on organisation,
professional training and declaration, which provides a solid foundation for cultivating
experiences and qualified professionals, thereby facilitating the development of GB.
However, SBPs appear to lack information disclosure measures, which make it hard for
the public and governments to acquire nationwide GB information, such as GB labels
and building energy consumption. Lack of transparency reduces the public’s
enthusiasm to participate in GB development and reduces the efficiency of the

government’s monitoring of GB. As a response, great efforts should be made by all
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levels of government to develop and enforce information disclosure measures in SBPs,

such as carrying out a national unified information disclosure platform.

4.2.5. Unsustainable financial support

Subsidies from the central and local governments are the most common financial
supporting tool available in China’s GBP to boost GB. Despite the subsidy
compensating GB developers’ costs, it is unsustainable in the long term and could not
yield promising outcomes. First, fluctuations in local fiscal revenues create uncertainty
in such incentive schemes and cannot ensure the long-term availability of subsidies.
The COVID-19 pandemic has exacerbated this uncertainty. Consequently, risk-averse
developers might decide against overcommitting to future GB development [84].
Second, as the subsidies vanish at the different levels of government, GB developers
show less enthusiasm for subsidies because they could not obtain much money [85].
Finally, an immature market environment and incremental operating costs lead GB
developers to intentionally give up subsidies [86].

Hence, it is suggested that a market-oriented green finance system be established
to realise the self-sustainability of GB development, rather than relying solely on
monetary rewards. Moreover, the financial support in the current GBP system is
concentrated mainly on the supply side, with insufficient attention to the demand side.
Zhang et al. [26] highlighted the obvious positive effect of financial incentives on the

demand side of GBs. In this connection, demand-side incentives should be embodied
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749  as an essential aspect of future policy development because they are not well

750  represented in the current policy content.

751 5. Conclusion

752 This study systematically reviews the development and characteristics of China’s
753  GBPs of central and local governments from 2004 to 2021 using mixed content analysis.
754  Through mining and understanding of the 1429 GBPs texts, the evolution is divided
755  into three stages: 1) the infancy and exploration stage with few local responses (2004—
756 2005); 2) the rapid development stage accompanied by comprehensive technical system
757  development (2006-2015) and 3) the further enhancement stage towards a legal system
758  (2016-2021), each of which is characterised by a distinctive policy intensity and
759  structure at central and local levels.

760 The results reveal that the central government continuously stresses its guiding
761  role by launching a large number of DBPs (accounting for 63.81% out of total central
762  GBPs). Second, instead of only issuing SBPs in Stage 1 (accounting for 100% out of
763  total local GBPs), local governments place increasing attention on launching and
764  enforcing various GBPs, taking RBPs as the main tool in Stage 3 (accounting for 30.35%
765  out of total local GBPs). Third, the GB governance system is shown to have a ‘top-
766  down’ pattern, and China has set more ambitious targets, achieved improved and more

767  diverse progress and established a ‘carrot-and-stick’ system.
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Although the GBPs have made remarkable achievements and improvements, it
still encounters several challenges, especially under the multi-level governance system
and uncertain economic contexts. 1) Regional inequalities, 2) conflicts of interest under
multi-level governance, 3) convergence in policy content, 4) information disclosure and
5) unsustainable financial support are highlighted to draw the policymakers’ attention.
The corresponding policy implications are proposed as follows: 1) alleviating economic
inequality and promoting regional cooperation, 2) improving legal and regulatory
systems and strengthening the central government’s regulating responsibility, 3)
conducting policy innovations according to the regional heterogeneity, 4) developing
and enforcing information disclosure measures and 5) establishing a market-oriented
green finance system.

The contributions of this study are as follows. In theory, this study provides a
holistic summary of the evolution of China’s GBP under a multi-level governance
system, extending the knowledge of GBP development in the aspects of achievements,
challenges and implications. Moreover, the proposed mixed content analysis method
successfully reveals the characteristics and evolution of GBP from a huge dataset of
central and local policy documents. In practice, this study demonstrates a full picture
of China’s GBPs at the central and local levels, which serve as a theoretical basis for
Chinese governments to optimise and design future GBPs and provide practitioners and

researchers with a comprehensive understanding of current GBPs. In addition, the
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Chinese lesson may also potentially shed light on other countries with related political
agendas.

Extensively, the proposed methodology can be applied to other countries and other
fields to discover their policy historical development, achievements and barriers. Future
work could be extended to compare the GBPs system between China and other
countries. Moreover, although current data can reveal differences in GBPs among
eastern, central and western regions, the policy analysis at the city level could be a
meaningful research point as more prefectures within provinces release GBPs in the

future.
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Appendix A

Table A

Distribution of policy types for each province/municipality.

Direction- Financial  Service- Regulation- Technical
Region Based Support ~ Based Based Support
Policies Policies Policies Policies Policies

Eastern Region
Beijing 8 5 8 1 7
Fujian 20 8 31 21 13
Guangdong 36 9 16 28 9
Hainan 8 1 11 6 1
Hebei 28 10 12 16 15
Jiangsu 18 7 27 16 3
Liaoning 8 1 4 5 3
Shandong 27 18 34 16 1
Shanghai 8 3 6 5 2
Tianjin 8 2 2 4 6
Zhejiang 30 15 18 13 12

Central Region
Anhui 25 12 42 25 5
Henan 13 10 10 6 3
Heilongjiang 19 0 4 12 2
Hubei 25 5 10 23 2
Hunan 14 7 10 9 5
Jilin 8 0 5 6 2
Jiangxi 10 2 3 12 5
Shanxi 8 3 1 6 1

Western Region
Gansu 11 3 6 4 3
Guangxi 10 1 6 18 12
Guizhou 7 3 13 5 1
Inner Mongolia 11 7 6 2 0
Ningxia 7 2 5 3 1
Qinghai 5 2 5 4 2
Shaanxi 11 3 4 4 1
Sichuan 8 3 1 4 1
Xinjiang 7 6 2 1 0
Yunnan 3 0 0 1 0
Chongqing 15 2 26 12 17
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1134 Table B

1135  Distribution of policy intensity for each province/municipality.

Eastern Region

Region Beijing Fujian Guangdong Hainan Hebei Jiangsu Liaoning  Shandong  Shanghai Tianjin
Stage 1 0 0 0 0 6 0 0 0 0 0
Stage 2 10.7 7.33 9.19 7.94 8.63 10.9 11.3 11.9 11.3 8.44
Stage 3 11.7 10.1 12.8 9.82 13.3 11.3 11.4 9.64 9.42 18.5

) Central Region West'ern
Region Region

Zhejiang Anhui Henan Heilongjiang Hubei Hunan Jilin Jiangxi Shanxi Gansu
Stage 1 0 0 0 0 0 6 0 0 0 0
Stage 2 12.2 9.15 7.13 7.31 9 9.71 11.7 9.9 11 7.36
Stage 3 14.7 14.38 12.9 8.78 10.7 11.7 12.8 8.55 7 8.08
Western Region
Region Guangxi Guizhou Inner ) Ningxia Qinghai Shaanxi Sichuan Xinjiang Yunnan  Chongqing
Mongolia

Stage 1 0 0 0 0 0 0 0 0 0 0
Stage 2 6.09 6.8 9.94 9.11 9 12.1 8.42 9.57 18 8.94
Stage 3 7.5 11.3 14.3 17.7 9.82 10.8 15.9 9 12 9.17
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