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Abstract

Under the "Dual Carbon" context, China has issued a series of energy-saving,
emission reduction, and low-carbon policies. These policies contain a wealth of
valuable information, and many scholars have conducted research on the textual
content of these policies. This article reviews the current state of research on
emission reduction and related policy texts from the perspective of policy text
analysis methods, providing references for relevant analyses and studies. Based
on different analytical approaches to policy texts, the methods are categorized
into qualitative and quantitative approaches. Given that qualitative methods are
less frequently employed in this type of policy text analysis, they will not be elab-
orated upon. The quantitative methods are divided into policy measurement
analysis, content analysis, and keyword analysis. A review of the relevant li-
ter-ature introduces the characteristics of each method and their applications in
emission reduction policy texts. The study finds that quantitative methods are
more widely used in the analysis of emission reduction policy texts, with con-tent
analysis being the most common, while keyword analysis is gradually gaining
traction. Most studies emphasize the combination of methods. Future research
could focus on the construction of corpora in the low-carbon policy field, better
integration of Python data analysis libraries, and the design and development of
specialized or general policy text analysis tools.
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1. Introduction

To address climate change, the Chinese government has proposed the "Dual Car-
bon" goals, namely "carbon peaking and carbon neutrality," aiming to peak carbon
dioxide emissions before 2030 and achieve carbon neutrality by 2060. China's pro-
active commitment to these dual carbon targets marks a historic turning point in
carbon emissions and is an inevitable choice for promoting the upgrading of the
country's energy and industrial sectors, as well as achieving long-term sustainable

economic development. To accelerate the realization of these dual carbon goals,
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China has issued a series of energy-saving, emission reduction, and low-carbon poli-
cies. Scholars have conducted extensive research on emission reduction and
low-carbon policies, with existing studies primarily focusing on empirical analyses
of the implementation effects of emission reduction policies, optimization of policy
pathways, the impacts and mechanisms of these policies, and text analyses of emis-
sion reduction policies. Compared to other types of research, articles analyzing the
texts of emission reduction policies are relatively scarce; however, these policy
documents contain a wealth of valuable information that can be utilized. Therefore,
summarizing and analyzing the relevant literature on emission reduction policy text

analysis can provide direction and references for future research.

2. Concepts Related to Policy Text

2.1. Definition of Policy Text

Policy texts refer to the records and documents produced by policy activities, in-
cluding not only official documents such as laws, regulations, and rules promulgated
by the state and local authorities or administrative organs in the form of documents,
but also official documents and archives such as research, consultation, hearings, or
resolutions formed by policymakers or political leaders in the process of policy
formulation, as well as policy public opinion texts formed by debates, speeches, re-
ports, and comments in the process of policy activities, which have always been im-
portant tools and carriers for policy research(Chilton P A,2002). The policy text is
the materialized carrier of policy thought, the true reflection and behavioral imprint
of the government's handling of public affairs, and the objective, accessible, and
traceable written record of the policy system and policy process (Li,2010). There-
fore, the study of policy texts is an important way to trace and observe the policy
process. In recent years, with the openness of government information and the rap-
id development of the Internet, scholars have been able to obtain a large amount of
policy text data for research, which is large and abundant.

2.2. Definition of Text Analysis

Currently, policy analysis primarily includes qualitative and quantitative analysis.
Qualitative analysis is more subjective, relying heavily on the researcher’s experi-
ence and judgment, and emphasizes a macro and holistic understanding of policy
content, ideas, and structure. As the quantity of policy texts has surged, qualitative
analysis requires more manpower, leading to increased labor costs and challenges
in controlling the quality of analysis. In contrast, quantitative analysis mitigates this
subjectivity by transforming textual content into a format recognizable by comput-
ers, thereby reducing labor costs and enhancing the readability and comprehensi-
bility of results through numerical and networked expressions.

2.3. Steps in Quantitative Research of Policy Text
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The quantification of policy texts is usually divided into four steps(Gent zkow
M,2019): first, the text data needs to be obtained and preprocessed; In order to fa-
cilitate analysis, the data needs to be quantified and transformed into a ma-
chine-recognizable form; The data are then processed and analyzed to obtain quan-
titative results. Finally, the results were tested, and descriptive statistical analysis
and causal analysis were generally used. Based on the characteristics of these
methods, the current quantitative methods of policy texts can be divided into three
categories: policy econometric analysis, content analysis and effective word analy-
sis.

3. Research Methods for Policy Text

3.1. Qualitative Analysis Methods

Qualitative analysis mainly focuses on public policy as a discursive expression,
and uses the basic principles of semantics to analyze public policy Zhang(2016).
Based on qualitative methods, the relevant research on emission reduction policy
texts started relatively early, mainly including the structural analysis of policy
texts and the analysis from a systemic perspective. Based on the structure of the
policy text, Li and Huang(2010) analyzed China's low-carbon economic policy as
a two-tier low-carbon economic policy chain structure composed of horizontal
and vertical policy chains, and combined with the problems and reasons of Chi-
na's low-carbon economic development policy, they believed that China's
low-carbon economic policy should be improved from six aspects: low-carbon
energy policy, low-carbon industrial policy, low-carbon market policy,
low-carbon consumption policy, low-carbon technology policy, and low-carbon
management policy. Based on the perspective of the policy system, Qian and
Zhang(2011) planned China's low-carbon policy, analyzed the policy subsystem
in the transition of low-carbon economy from three aspects: policy actors, policy
tools, and policy changes, and proposed that China's government's low-carbon
policy planning should be based on the system operation model analysis of the
interaction between various subsystems. Using Shanghai as an example, Peng and
Bail”l selected and analysed 186 relevant policies, supplemented by interviews
with government stakeholders, and developed an analytical framework using
systems innovation theory and sustainability experiments to examine how
low-carbon policies arise and evolve, as well as the corresponding enabling
mechanisms. Cheng et al(2022) used two typical qualitative research methods,
background theory and institutional grammar tools, to interpret and analyze 23
policy texts related to the achievement of the goals of the Central Committee of
the Communist Party of China, the State Council, relevant ministries and prov-
inces, outlined the basic structure and functional outline of China's carbon peak
and carbon neutrality policy pathways, and clarified the group structure and reg-
ulatory intensity of different policy pathways. Based on grounded theory, it has
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been found that these pathways are very comprehensive and complete. Gong and
Sun(2021) used the fuzzy set qualitative comparative analysis method to explore
the impact mechanism of six subdivided tools in the regulatory, economic and so-
cial energy conservation and emission reduction policy tools, namely normative
policy texts, industrial structure adjustment, fiscal expenditure, carbon emission
trading, energy conservation and emission reduction patents, and social organi-
zation participation, on carbon intensity reduction. In the research of existing
scholars, there are few purely qualitative analysis articles on carbon emission
reduction, low-carbon and other policy texts, and most of them use a combination
of qualitative and quantitative methods. For example, Hasan, M.A(2020)used
multi-criteria analysis techniques to understand how experts perceive the costs,
benefits, emission reduction potential, and ethical priorities of New Zealand's
transport policy. A total of 26 policy options were identified and grouped into six
mitigation policy pathways. Seek and aggregate expert perspectives to compare
and evaluate mitigation policy pathways and policy options using simple additive
weighting techniques. Mohsen Motiei(2023) examined 38 national comprehen-
sive policies of Iran from a qualitative research perspective, explored the policy
statements, and obtained basic themes and organizational themes through open
coding and classification through thematic analysis methods. Then, in the form of
soft research methods, the topics are extracted by using the method of explana-
tory structural modeling, and the analytic hierarchy process is carried out on the
financing policies of science and technology entrepreneurship in Iran.

Qualitative research on textual analysis of low-carbon policies is mainly con-
ducted from a holistic and systemic perspective. Since qualitative analysis relies
more on the experience and subjective judgment of researchers, scholars mostly

use a combination of qualitative and quantitative methods.

3.2. Quantitative analysis methods

3.2.1 Policy Measurement Methodology

Policy bibliometrics is a structural method that quantitatively analyzes the
policy attributes of policy literature, which introduces bibliometric, sociology,
mathematics, statistics and other disciplines into policy analysis to reveal policy
themes, objectives and impacts, cooperation patterns of policy subjects, and the
structure and evolution of policy systems. It is different from the traditional pol-
icy research paradigm, which focuses on the content of policy literature, and fo-
cuses more on the quantitative analysis of large sample sizes, structured or
semi-structured policy texts Li(2015). The main steps of policy econometric
analysis are as follows: firstly, relevant policy texts are collected through key-
word search; Then, the policy text is preprocessed and structured. Then, social
network analysis and bibliometrics were used to analyze the processed texts.

Policy texts have similar structural elements as scientific and technological liter-
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ature, such as the issuing authority, publication date, language, subject headings,
etc. The quantitative analysis of emission reduction policies is usually based on
the basic structural elements of the policy text, and analyzes the temporal change
characteristics of emission reduction policies, the changes in subject headings,
and the distribution of languages.

Zhang(2016) constructedan analytical framework of "context-expression-
outcome", combining qualitative analysis and quantitative analysis to conduct
text mining on seven "five-year plans” and emission reduction policies from 1981
to 2015. Quantitative analysis mainly uses bibliometric methods, based on key-
word frequency calculation, or through keyword co-occurrence to form a cluster
and time zone view to show policy hotspots in a certain period, or through
emergent term analysis to form a list of mutant words to show the sudden change
of emerging trends in a certain period. Chen(2022) constructed a strategic trian-
gle model of policy analysis, used grounded and social network analysis methods
to conduct a quantitative study on green and low-carbon policies, collected 1445
policy text documents, and analyzed the time distribution of policies, the propor-
tion of policy network governance subjects, and the interactive evolution of poli-
cy target areas and policy governance tools. Based on the green policy texts is-
sued by various ministries and commissions in China from 2001 to 2021, Li(2023)
analyzed the temporal evolution of policy content coordination, policy depart-
ment coordination, and policy type coordination, and further studied the pollu-
tion reduction effect of policy coordination. Based on the research theory of the
DIIS think tank, Li(2021) used the policy text mining method to conduct a quan-
titative and objective analysis of the types, high-frequency words, networking,
and small groups of the selected 38 policy texts, and analyzed the commonality,
individual characteristics and future development trends of carbon neutrality ac-
tions of various countries through analogy analysis and other methods. Li and
He(2023) used text analysis to directly construct the national, provincial, and
prefecture-level EPUI in China, analyzed the distribution and fluctuation trend of
EPUI, and used the two-way fixed-effect model of panel data to study the impact
of environmental policy uncertainty on environmental pollutant emissions at the
city level. Lu et al. (2020) examined the main energy indicators used in official
strategies and policies through textual analysis and divided them into ten catego-
ries. The study found that both countries value renewable energy as a solution to
the energy transition, although in China, "non-fossil energy" appears more fre-
quently in political documents, while "nuclear energy" is seen as an important
source. In Germany, short-, medium- and long-term indicators are clearly defined
and are consistent over time and across documents. Tan et al. (2022) sorted out
and analyzed 168 low-carbon policy texts since the 11th Five-Year Plan, found
out the overall situation of China's low-carbon policies, as well as the characteris-
tics, such as the number, effectiveness and means of policies, and clarified the
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gaps in the current low-carbon policies. On this basis, focusing on the phased
characteristics of the realization of the "dual carbon" goal, the policy framework
for carbon peak and carbon neutrality in China in the future is drawn. Li Sinan et
al. (2022) conducted a grounded analysis of 120 green consumption policy texts
promulgated by the central government of China from 1994 to 2020, and con-
structed a green consumption policy change model through three-level coding.
The analysis found the composition structure, policy change process and policy
evolution logic of green consumption policy.

A large number of scholars have introduced the theory of policy instruments
into the quantitative analysis of emission reduction policy texts, and classified
policies or constructed multi-dimensional analysis models based on policy in-
strument standards on the basis of econometric analysis. For example, Zhu (2021)
sorted out the low-carbon policy texts promulgated by each low-carbon pilot
province since the pilot work was carried out from the perspectives of the main
body and the type of language, compared and analyzed the high-frequency char-
acteristic words of the low-carbon policy texts in the low-carbon pilot provinces,
and divided the types of policy instruments according to three categories, in-
cluding command and control, economic incentives, and social participation, and
used the social network analysis method to analyze the text content of the
low-carbon policies of each low-carbon pilot province. Wang and Chang(2014)
analyzed the key policies of China's low-carbon governance from the five aspects
of energy conservation, new energy development, reforestation, circular econo-
my development, and industrial structure adjustment, combined with three poli-
cy tools: laws and regulations, industry standards, and fiscal and taxation, and
made suggestions for policy formulation and law enforcement based on each pol-
icy tool. Based on the policy instrument theory and the polycentric governance
theory, Chu (2023) conducted a text quantitative analysis of 33 policies closely
related to rural green development from 2015 to the present from the two di-
mensions of policy instrumentality and synergy with the help of Nvivo12 qualita-
tive data analysis software, according to the steps of analysis framework con-
struction, policy text coding, and frequency statistical analysis. Starting from the
structural nature of the policy, Fu Lin et al. (2023) conducted a quantitative
analysis of the policy content, divided the emission reduction policy into sup-
ply-oriented, environmental-oriented and demand-oriented according to the
classification of policy instruments, and conducted a two-dimensional analysis of
China's carbon emission reduction policy in combination with the four major
emission areas of construction, energy, industry and transportation. With the
continuous advancement and innovation of research, the dimension of the ana-
lytical framework has gradually developed from 2D to 3D. For example, in order
to analyze China's decarbonization policies, Chen et al. (2023) collected nearly
900 policy texts published from 2006 to 2021, quantitatively analyzed the policy

DOI: 10.63313/EBM.9019

206 Economics & Business Management



Haixia Zhang

texts, and constructed a three-dimensional policy analysis framework of policy
classification, policy tools, and policy stages. On the basis of the existing research
on the analytical framework of policy instruments, Huang(2023) focused on the
policy documents of low-carbon eco-city development, comprehensively used
bibliometric and content analysis methods to creatively construct a
three-dimensional analytical framework of China's low-carbon eco-city develop-
ment policy from three dimensions: policy tools, policy domains, and policy ob-
jectives, and found that the distribution of policy instruments in different policy
fields showed obvious differences. Wu Ruxin et al. (2023) took the energy-saving
policy texts issued by the central government from 1978 to 2021 as the research
object, constructed an analytical framework from three dimensions: attention in-
tensity, attention breadth and cooperation degree of the issuing subject, de-
scribed the stage characteristics of the attention change of China's energy-saving
policy through text measurement, used the PMC index model to evaluate the four
sampled policy texts, and analyzed their attention change characteristics.

Policy econometric analysis integrates bibliometrics and social network analy-
sis, which is helpful to grasp the macro level of policies, such as the structure and
evolution of emission reduction policies, and the sectoral coordination of policy
subjects. However, there are some problems, such as some low-frequency but
useful words may be ignored, and the deeper semantic analysis of policies relies

on manual interpretation.

3.2.2 Content analysis

Content analysis is a scientific research method that systematically and objec-
tively analyzes the content of literature, mainly to analyze the appearance or ab-
sence of specific words or concepts in multiple text sets, or the meaning of spe-
cific words and their interconnections. Content analysis transforms textual,
non-quantitative, and valuable information in the media into quantitative data,
establishes meaningful taxonomies and criteria to break down the content of
policy literature, and analyzes certain characteristics of the information. The
purpose of this paper is to convert the documents expressed in words into data
expressed in quantity, so as to reveal the tacit information content unique to the
documents and make intelligence predictions about the development of things
(Zhao,2012). The core steps of content analysis are to determine the analysis unit
and coding standard, as well as to encode the text content and perform statistical
operations such as percentage, average, correlation analysis, regression analysis,
etc.

Content analysis is a commonly used analysis method in the current research
on carbon emission reduction and low-carbon policy texts, and the existing re-
search is also combined with policy tools to construct a multi-dimensional analy-
sis framework. For example, based on the content of the policy text, Cai Lingxi et
al. (2013) used the content analysis method to propose three classification
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standards for energy conservation and emission reduction policies applicable to
cities from three aspects: the formal characteristics of public policies, the defini-
tion of energy conservation and emission reduction, and the national strategic
planning of energy conservation and emission reduction. Based on the content
analysis method, Li et al. (2013) sorted out, judged and classified the roles of 33
low-carbon policies in supply, environment, demand and low-carbon competi-
tiveness by dividing the basic policy tools and low-carbon competitiveness di-
mensions, constructed a two-dimensional analysis framework of low-carbon pol-
icies, analyzed China's low-carbon policies according to the corresponding fre-
quency distribution and percentage, and finally put forward corresponding sug-
gestions based on different policy tools. Luo and Zhu (2014) divided low-carbon
policy instruments into three categories: regulatory, economic incentive, and so-
cial. The content analysis method was used to statistically analyze the number
and frequency of low-carbon policy tools in China in the past 22 years. The study
finds that there is a lack of flexibility and too many regulatory policy tools in
China. Wei et al. (2019) used content analysis to sort out and select the relevant
policy texts of the carbon market regulation mechanism, and analyzed the two
paths of the Chinese government's regulation of the carbon market, namely
quantity regulation and price regulation, through the two dimensions of carbon
market regulation policy tools and carbon emission reduction. The results show
that the carbon emission adjustment measures are specific and comprehensive,
while the carbon emission price adjustment measures are relatively general and
scarce. He et al. (2023) examined the evolution of China's 1083 GB policy in the
past two decades from the perspectives of policy objectives, policy content, and
policy tools through text mining and content analysis, filling the research gap.
The results show that the GB policy objectives are gradually being quantified and
formulated, and the focus is shifting from innovation incentives and evaluation to
energy-saving renovation and prefabrication. Zhang(2021) used the content
analysis method to identify and process policy concepts through the analysis unit
that reflects the mapping relationship between policy semantics and words, and
constructed a coding standard from the analysis unit to the numerical value and a
policy analysis framework from the policy text to the policy semantics. On the ba-
sis of the theory of policy tools, combined with the three key technical areas in
the process of achieving the carbon neutrality goal, and considering the policy
objects, a three-in-one analytical framework of "action areas, policy tools, and
policy objects" is constructed to comprehensively analyze the carbon neutrality
policy system at the national level. Song and Long(2022) constructed a
three-dimensional research and analysis framework based on policy tools, stra-
tegic goals of carbon peaking and carbon neutrality, and policy-driven subjects.
The content analysis method is used as a research method to analyze the distri-
bution and use of policy tools for carbon peak and carbon neutrality through pol-
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icy tool classification, text content coding, statistical description, and mul-
ti-dimensional interactive analysis. Si and Wang(2018) took 20 No. 1 documents
issued from 1982 to 2018 as the research object, and used the method of policy
text quantification to analyze the text content and policy tools of the rural devel-
opment policies in the No. 1 document of the central government, and explore the
evolution law and characteristics of rural green development policies. Stefan et al.
(2019) analysed a set of different policies in three areas where consump-
tion-based emissions are particularly high in Austria: building construction, pub-
lic health, and transport. To capture the substitution possibilities triggered by
these policies and the emission reductions induced across the global supply chain,
computable general equilibrium is combined with multi-regional input-output
models.

In order to improve the efficiency of text analysis of emission reduction poli-
cies, some scholars have adopted some qualitative analysis software to simplify
the text encoding. Xu et al. (2021) used the content analysis method to quantita-
tively analyze 83 environmental policy texts and regulations issued at the central
level from the three specific elements of policy subjects, policy tools and tech-
nologies, and normative orientation, and outlined the overall picture and evolu-
tion of China's environmental information quality assurance system. Ran
Lian(2020) used the content analysis method to construct a three-dimensional
analysis framework of the value level, the time level and the content level, ana-
lyzed the policy texts of 52 Government Work Reports from 1949 to 2020
through Nvivo software, and summarized the basic experience of policy change
and development. Zhang et al.(2022) collected the CE emission reduction policy
texts at the national level in China from 2007 to 2021 as the research object, and
used content analysis and NVivo software to establish a three-dimensional analy-
sis framework of "policy tools-development stage-policy implementation objects"
on the basis of policy tool theory, and conducted research. Finally, the empirical
analysis method is used to code the CE emission reduction policy language line by
line, and 725 reference points are obtained. Chen and Li (2022) constructed a
two-dimensional policy analysis framework based on policy tools and product
life cycle perspectives, and used NVivol1l Plus software to code and analyze 105
policy texts related to green consumption formulated during the 13th Five-Year
Plan period (2016-2020) in 31 provinces and cities in China with the help of
NVivo1l1 Plus software. Li Hongmei and Liu(2021) analyzed 259 national-level
policy texts since the reform and opening up, based on the two-dimensional ana-
lytical framework of "Policy Evolution-Policy Tools", combined with Nvivo soft-
ware to analyze the evolution characteristics and change logic of China's ecologi-
cal civilization policies. Wang and Zhou(2021) took the provincial emission trad-
ing policy text as the object of investigation, and used QSR Nvivo 12 qualitative
analysis software to encode the text content, and then analyzed the promotion
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mechanism and policy characteristics of the emission trading pilot.

The content analysis method encodes the policy text from a semantic perspec-
tive, and uses statistical indicators and PMC index models to calculate and ana-
lyze the coding results, which has the characteristics of strong operability and
wide applicability. However, in the process of analysis, it is necessary to pay at-
tention to the rationality of the design and the coding scheme. With the increase
of analysis dimensions, more labor costs are inevitably required, so correspond-
ing analysis tools for policy texts can be developed to improve the efficiency of

text analysis.

3.2.3.Validity word analysis

Derived from natural language processing (NLP), effective word analysis refers
to the decomposition of text into processable basic units through text represen-
tation models (Webster,1992). This method uses a text representation model to
represent the meaningful content of policy texts, which can quantify and analyze
large text sets from a semantic perspective, and provides an opportunity for
in-depth analysis of large sample size policy texts. Automated text analysis can be
implemented to the greatest extent, which is the biggest difference between this
method and the previous methods (Grimmer,2013). At present, the effective
word analysis method is gradually widely used at home and abroad, which not
only promotes the innovation of policy text research methods, but also provides a
new perspective for the quantitative analysis of policy texts. According to the
different granularity of semantic expression, text representation is often divided
into word level, sentence level and article level, among which words are the most
fine-grained expression of semantics. Combined with the attention to semantics
in policy text research, the effective word analysis method is usually based on the
bag-of-words model to represent the text, such as the TF-IDF algorithm. In order
to improve the accuracy of semantic representation, researchers also use text
distributed representation methods, such as the Skip-Gram model (Zheng,2021).
After the text effect is processed by text mining tools or methods, it is necessary
to select appropriate algorithms for calculation and analysis according to the re-
search problem, such as topic model(Yang2016), text similarity algo-
rithm(Zhang,2020), recurrent neural network(Alschner,2016b).

The effective word analysis method can realize the in-depth mining and analy-
sis of large samples and the policy text with a long time span. Among them, the
natural processing language and text mining technology for text analysis can ef-
fectively improve the efficiency of text analysis and reduce costs, which to a cer-
tain extent makes up for the lack of depth of policy econometric analysis and the
limitation of sample size of content analysis method. However, the machine
learning and other algorithms used are easy to cause the problem of overfitting,
and due to the differences in different fields, it is not enough to analyze and study

emission reduction policies through only general models.
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4. Summary and outlook

At home and abroad, active exploration and research have been carried out in the
text analysis of emission reduction policies, and some research results have been
obtained. In terms of research methods, most of them use a combination of methods
to conduct research, and continue to integrate across disciplines, introducing new
tools such as natural language processing, machine learning, and text mining. In the
textual quantification of emission reduction policies, domestic scholars often use
textual measurement methods and content analysis methods, while foreign scholars
tend to explore new methods such as word analysis. Most of the domestic scholars
focus on using mature text analysis tools or using different aspects of the same
method. For policy research on emission reduction, low-carbon, and green devel-
opment, large-scale text quantitative analysis is both an opportunity and a challenge.
Future analysis of such policy texts can be carried out from the following three as-
pects. Since most of the existing studies use a common corpus, which may affect the
effect of text preprocessing, we can pay attention to the construction of policy text
corpora in the field of emission reduction in the future. In the data processing phase
of policy text quantification, researchers currently use a variety of methods, but they
are all statistical models in nature. Therefore, it can be analyzed with the help of
Python language and currently commonly used data analysis tools; Most of the tools
used by scholars for policy text analysis are general-purpose tools, but the use of
any one tool depends on the specific research question. The ability to identify com-
mon problems in policy text analysis allows researchers to share solutions to prob-
lems, and to identify domain gaps on the basis of common problems, so as to devel-
op and design policy text analysis tools suitable for different fields.
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