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Introduction: In the face of global challenges, higher education is regarded as an
important force to promote the achievement of the 2030 Sustainable
Development Goals (SDGs). Existing research has focused on articulating and
analyzing the impact of value shaping for sustainable growth in higher education,
although articulation and systematic analysis of higher education policy
remain lacking.

Methods: Based on the policy tool perspective, this paper constructed a three-
dimensional analysis framework by using content analysis and the PMC index
model to undertake a thorough analysis of higher education policies published at
the central level in China from 2009 to 2024.

Results: This study found that current higher education policies had multiple
impacts on the formation of sustainable development values: (1) In the four
dimensions of sustainable development proposed by the United Nations, China’s
higher education policy had shown clear guiding ideology and action direction;
(2) In shaping sustainable values, China’s higher education policies showed clear
progress in three key dimensions; (3) The value and innovation of this study in
shaping the values of sustainable development in higher education policies were
primarily expressed in the following aspects.

Discussion: This paper suggested a way for optimizing the design of China’s
higher education policies, providing empirical data and theoretical support for
China’s higher education policies to better promote the ideals of sustainable
development.
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1 Introduction

Sustainable development was the organizing principle of global development and
concerns the well-being of people and the planet (UNESCO, 2016). The concept of
sustainable development was born out of a series of uncertain risks that threatened the
future of humanity’s perpetual development in the course of human industrial
civilization (Li H., 2024). At the World Conference on Education for Sustainable
Development (ESD) in 2021, the United Nations Educational, Scientific, and Cultural
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Organization (UNESCO) called for a reshaping of education’s
mission to address the dilemma of education for sustainable
development caused by the Neo-collapsing pneumonia epidemic.
The Sustainable Development Goals Report 2022 pointed out
that the achievement of the global Sustainable Development
Goals (SDGs) was in jeopardy, and the 2030 Agenda for
Sustainable Development was under grave danger (UN, 2022).
In this context, the inclusion of higher education in the
2030 SDGs and its inclusion in the global development agenda
as a more important development actor was a positive feature
(Roberts and Ajai-Ajagbe, 2013). Higher education was a “key
tool” for achieving the SDGs and can bring the necessary
transformational momentum to today’s world by increasing
knowledge, skills, values, attitudes, critical thinking,
competencies, systems thinking, responsibility and
empowerment of future generations (Leicht, 2024). China’s
higher education key construction policy was an innovative
approach to improve and accelerated higher education
development by focusing on the establishment of a set of
high-level universities and disciplines (Zhao and Li, 2024).
Therefore, higher education policy has an important impact
on shaping the values of sustainable development.

This topic has piqued the curiosity and attention of an
increasing number of scholars. Cardiff et al. (2024)
recommended the application of ESD in language education.
According to Chankseliani and McCowan (2021), one of the
goals of sustainable development in higher education was equal
access to higher education, also known as equity. Fekih Zguir et al.
(2021) proposed including Education for Sustainable Development
(ESD) and Sustainable Development Goal (SDG) ideals into the
curriculum. Nordén (2024) used a qualitative methodology to
uncover trans-boundary learning and a shift in how we think
about sustainable development by activating intrinsic elements.
Thus, it has been discovered that the policy impact analysis and
book review on the sustainability of higher education in a certain
country are relatively prominent, and the main deficiencies are the
single quantitative method of the evaluation system indicators, the
heavy subjective evaluation, and the lack of targeted policy
recommendations for the sustainability of higher education
development (Chankseliani and McCowan, 2021). At the same
time, Chinese scholars’ attention to this topic is also becoming
increasingly visible, Du (2022) clarified the definition of sustainable
development of higher education, which contains three meanings:
higher education as sustainable development, higher education on
sustainable development, and higher education for sustainable
development. Ma (2023) expounded on China’s practice of
higher education for sustainable development in terms of
economy, society, ecology, and the international experience
achieved. Yuan and Li (2021) anticipated the modernization of
China’s higher education in 2035, and proposed some proposals for
the development of sustainable education in higher education in
2035 under the guidance of relevant policies. Certainly, the
development and refinement of higher education to cultivate
sustainable development values is maturing over the globe.
However, in China’s educational practice, these policies remain
in the exploratory phase. The existing literature primarily
elaborated and analyzed the influence of higher education on
sustainable development values. And, there is a distinct absence

of detailed examination of higher education policies. Furthermore,
no studies have quantitatively examined higher education policy
texts on sustainable development using policy tools as a lens. This
represents a significant research gap, with ample scope for growth in
this subject.

As a result, based on the perspective of policy tools, this study
will use data from relevant government departments to examine
sustainable development policies for higher education. It employs
content analysis and the Policy Modeling Consistency (hereinafter
referred to as PMC) index model to build a framework analyzing
policy objectives, tools, and effectiveness. The study applies
Nvivo12 and ROSTCM6 to thoroughly investigate the aims, tool
structures, and enforcement effects of higher education policy
documents. Based on these findings, the study suggests an
optimization path for higher education policy to foster
sustainable development values, offering theoretical insights for
future central government policy making.

2 Research framework

2.1 General ideas

Policy objectives, policy tools, and policy effectiveness are all
important components of public policy analysis, regardless of
whether they follow a vertical or horizontal basic framework
(Yao et al., 2024). As the basic way to implement policies, the
appropriate choice of policy instruments affects the sustainability
and effectiveness of policy objectives. The analysis of policy
instruments helps to improve the understanding of policy
formulation (Peng and Peng, 2022). Policy objectives reflect the
values and preferences of policymakers, which will also play a role in
the selection criteria of policy instruments (Nordén, 2024). Policy
effectiveness, in contrast, demonstrates the coherence of policy
substance and is an objective reflection of the scientificity of
policy instruments and the rationality of policy objectives (Fekih
Zguir et al., 2021). At the same time, some studies have found that
high-quality policies tend to exhibit stronger characteristics of goal
rationality, problem responsiveness and implementation robustness,
such as policies with clear goals, scientific tools and efficient
effectiveness are more likely to produce positive policy effects in
the process of implementation (Cutcher et al., 2020). Many research
had examined public policy based on goal-tool-efficacy. For
example, from the perspective of tools, Lu et al. (2024) analyzed
China’s policies related to children’s medication to provide reference
for the formulation and optimization of policies in the field of
children’s medication in China. Zhan et al. (2024) investigated the
significance of China’s ESG policies through the lens of policy tools
and provided recommendations for the government’s future
formulation and optimization of ESG policies.

All of the examples above demonstrated the goal-tool-efficacy
dimension, which was an effective tool for interpreting public
policies. Thus, in order to investigate the impact of higher
education policies on long-term value shaping, this study follows
the fundamental principles of the policy science school of public
policy analysis. We seek to examine the policy text and undertake
specific assessments by contrasting three aspects: policy goals, policy
instruments, and policy effectiveness.
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2.2 Policy objective dimension

Policy objectives are the requirements and effects expected to
be achieved by policy implementation, as well as the unified
consensus of managers’ will to act (Lu et al., 2024). Objectives
have a specific role in policy creation, unifying the course of action
of various sectors and stakeholders, guiding resource allocation,
providing criteria for policy evaluation, and increasing policy
openness and public participation. Policymakers may guarantee
that resources are used effectively, and that policies achieve the
desired results by establishing clear policy objectives, improving
the knowledge and support of all key parties for the policies, and
encouraging policy consensus. Based on the UNESCO series of
reports, this study starts from four aspects: ideology, education,
science and technology, and culture, and divides the dimensions of
ESD policy objectives related four aspects (UNESCO, 2015)
identified in the UNESCO reports: fostering the concept of
sustainable development, promoting green and low-carbon
education, promoting scientific innovation, and strengthening
the construction of ecological civilization (Xiong et al., 2023)
(see Table 1).

2.3 Policy instrument dimension

Policy instruments are important means adopted by
governments to achieve governance goals and improve
governance effectiveness (UNESCO, 2015). They are “blueprints
or templates for shaping policies,” which can be used to test the
implementation of public policies based on a set of specific
government behaviors, and appropriate policy instruments can
have a multiplier effect on the realization of policy objectives
(Rothwell and Zegveld, 1985; Linder and Peters, 1990). Rothwell
and Zegveld’s policy tool theory classifies policy tools into three
types: environmental, supply and demand policy tools. Only a
balanced use of these three sorts of policy tools can ensure that
policy is reasonable and scientific (Blair, 2002). Based on this, this
study adopts the classical way of separating the types of policy
instruments proposed by Rothwell and Zegveld (1981), i.e., the three
dimensions of supply-side, demand-side, and environment-side.
Therefore, this study divides the policy tools for shaping the
values of sustainable development into three categories of supply-
type, demand-type, and environment-type totalling 12 policy tools
(see Table 2).

2.4 Policy effectiveness dimension

Policy effectiveness refers to the impact and effect that a policy
demonstrates in the course of its actual implementation. The real
influence and change that the policy causes in the target group or the
social environment. Policy efficacy is one of the most crucial criteria
for determining a policy’s success. A highly successful policy can
better serve the public interest, solve social problems and promote
social progress. This study combines the characteristics of higher
education sustainable development policies with nine first-level
indicators to measure whether these policies support the
realization of the Sustainable Development Goals (SDGs). It
offers a PMC evaluation method for higher education policies
aimed at forming values relevant to sustainable development, and
intuitively displays the strengths and shortcomings of these policies
by calculating the PMC index value and creating the PMC surface
diagram (Li M. L., 2024).

3 Research methodology and data

3.1 Description of the researchmethodology

Based on the instrument-goal-effectiveness framework, this
study employs Nvivo12 software to conduct a content analysis
method of keyword analysis data of higher education policy texts.
Furthermore, a quantitative literature analysis approach of policy
text, paired with the PMC index model, is used to interpret the
values of higher education policy that shape sustainable
development. The use of mixed research methodology in this
study can completely exploit the capabilities of diverse research
methods in order to get more accurate conclusions (Carter
et al., 2014).

The content analysis is an objective, systematic and quantitative
description of the content of communication, in essence, it is an
examination of the amount of information contained in the content
of the literature and the trends or changes reflected in it (Yang and
Hu, 2021). As a popular auxiliary tool for textual econometric
analysis, Nvivo qualitative analysis software can assist researchers
in capturing data characteristics and patterns, as well as managing
data flexibly, allowing them to free themselves from tedious data
processing tasks such as classification, sorting, and organization in
the past, giving them more time to explore research objects and
problems (Gil-Garcia et al., 2018). According to the four

TABLE 1 Policy target coding.

Dimension of policy
objectives

Policy objectives Keyword encoding

Ideology Fostering the concept of sustainable
development

Environmental protection, Resource conservation, Ecological balance, Green
development, Carbon Neutrality etc.

Education Promoting green and low-carbon
education

Green and low-carbon concept, Environmental education, Course integration, Practical
education etc.

Science Promoting scientific innovation Independent innovation, Cultivation of innovative talents, International cooperation,
Intellectual Property Protection etc.

Technology Strengthening the construction of
ecological civilization

National participation, Green School, Education integration, Ecology etc.
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components provided in UNESCO papers, this study utilizes
software to conduct a content analysis of higher education policy
texts for sustainable development. Each text serves as an analytical
unit to assess the influence of these policies on sustainable
value formation.

3.2 Policy text options

In order to ensure the accuracy and effectiveness of the research,
policy texts related to the research topic as well as texts issued by
central government departments were selected. This study
conducted an advanced search in the http://PKULAW.com. And
the website of the Ministry of Education of the People’s Republic of
China, using the keywords “dual-carbon,” “sustainable
development,” “green education,” “environmental education,” and
so on. The search scope for central policies and regulations was
defined from 2009 to 2024. Simultaneously, to ensure that the text is
extremely consistent with the subject, manual screening was
conducted according to the following criteria: first, the policy text

is related to the theme of sustainable development, for example, the
document can be related to the scope of lifelong education,
environmental education, dual-carbon talent development;
second, the policy text must be publicly released by authoritative
issuing agencies at the central level, including the Central
Committee of the Communist Party of China (CPC), the State
Council, the Ministry of Education, the Ministry of Environmental
Protection, and the State Forestry Administration, etc.; third, policy
documents include notices, opinions, announcements, outlines
(excluding approvals), policy interpretations, and so on. Based on
the above principles, 20 ESD policy texts were eventually sorted out
and a sample data base was established, as shown in Table 3.

3.3 Coding of policy texts and statistics

In this study, the 20 ESD policy texts listed above were imported
into the Nvivo12 software. The contents of the policy texts were
manually coded and analyzed word by word and sentence by phrase
using the policy tool categorization framework established in the

TABLE 2 Types and content of policy instruments.

Tool type Tool name Meaning of the tool Source (of
information etc)

Supply-side policy instruments Capital investment Provide financial support for low-carbon development through the allocation
of special funds in the form of direct capital inputs, the granting of capital
subsidies, and the provision of research and development and construction
funds

Ding (2024)

Education and training Develop curriculum and teaching materials related to sustainable development,
integrating environmental, social and governance (ESG) factors into existing
programmes

Infrastructure Construction of physical engineering facilities, such as green campus
construction, to ensure the smooth implementation of energy conservation and
emission reduction activities, as well as to realize carbon-neutral development

Tu and Jiao (2024)

Information service Through building an information platform, establish, integrate and publish
relevant technical guidelines and other information to provide information
services for relevant subjects to participate in the practice of shaping sustainable
development values.

Ma and Liu (2024)

Environmentally oriented policy
instruments

Policy development Develop educational policies that incorporate sustainable development goals
and principles and provide clear guidance and frameworks for higher
education institutions

Jiang (2024)

Creative incentives Establishment of awards and honors, such as prizes and research grants, and
innovative educational projects, such as innovation labs and makerspaces, to
stimulate students’ creativity and innovation

Li H. (2024)

School-Enterprise Co-
operation

Collaborate with businesses to provide internships and employment
opportunities for students, while promoting corporate involvement in
education and research for sustainable development

Molderez and Fonseca (2018)

Preferential policies Provide incentives and enabling measures, such as preferential procurement
rights, to promote the adoption and practice of sustainable development values

Li M. L. (2024)

Demand-based policy
instruments

Pilot construction Implementation of specific sustainable development projects or programmes in
selected higher education institutions, e.g. green campus pilots, sustainable
development curriculum pilots, etc.

Sheng and Wen (2024)

Market development Promoting and channelling market forces to advance the practice and
application of sustainable development values through various measures, such
as green investment funds

Zhang (2023)

Introduction of talent Attracting and assembling professionals with knowledge and skills in
sustainable development through various measures, such as overseas
recruitment programmes and specially appointed professorships

Cynthia and Sharma (2022)
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preceding section, yielding 11 nodes and 216 reference points. This
resulted in a coded node list of policy tool dimensions (see Table 4),
which this study used to investigate the precise content of the ESD
policy text.

3.4 PMC index modelling

The policy effectiveness dimension adopts the PMC indexmodel
to explore the effectiveness of the policy content issued by the
Ministry of Education and other levels of the central government
from 2009 to 2024, so as to propose appropriate countermeasures for
the current state of development. The PMC index model is a new

type of policy evaluation method proposed by Ruiz Estrada, 2011,
which evaluates the consistency and effectiveness of policies by
integrating multiple dimensions and variables. It has several
advantages. For starters, it may do quantitative text analysis
while taking into account the diversity of affecting factors and
the consistency of policy weights. Second, the objective data and
PMC surface allow for single-indicator analysis and
multidimensional evaluation of the effectiveness of policies.
Third, the PMC index model is applicable to a wide range of
fields and can easily combine many factors with policy
characteristics and societal demands to create a unique and
scientific quantitative model for making objective judgments on
diverse policies (Yang and Hu, 2021). Its primary operational

TABLE 3 Sample data base of ESD policy texts (partial).

Serial
number

Name of policy text Issuing body Release
time

1 Opinions on Doing a Good Job of Environmental Publicity and
Education in the New Situation

Ministry of Environmental Protection, Central Propaganda
Department, Ministry of Education

2009.06.01

2 China Education Modernization 2035 Central Committee of the Communist Party of China and
State Council (CPC)

2019.11.26

3 Action Plan for Carbon Neutral Science and Technology Innovation in
Higher Education

Ministry of Education 2021.07.12

-
-
-
-
-

18 Guidelines for the Development of New Agricultural Personnel as
Guiding Specializations

General Office of the Ministry of Education 2022.08.31

19 Implementation Programme for Building a National Education System
for Green and Low-Carbon Development

Ministry of Education 2022.10.26

20 Action Programme for Energy Conservation and Carbon Reduction
2024-2025

State Council (PRC) 2024.05.23

TABLE 4 Nodal list of coding dimensions of policy instruments.

Types of policy
instruments

Child node Source of the
document

Reference
points

Percentage
(%)

Add up the
total

Total
share (%)

Supply-based Capital investment 12 17 7.9 102 47.22

Education and training 16 45 20.8

Infrastructure 11 25 11.6

information service 12 15 6.9

Environmental Policy development 14 30 13.9 65 30.09

Creative incentives 11 17 7.9

School-Enterprise Co-
operation

7 12 5.6

Preferential policies 3 6 2.8

Demand-based Pilot construction 12 21 9.7 49 22.69

Market development 5 9 4.2

Introduction of talent 10 19 8.8
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TABLE 5 Policy effectiveness evaluation system.

serial number Level
1 variable

Binary variable Evaluation criteria Sources of first-level
variables

X1 Nature of the policy X1:1 Forecast Whether the policy reflects predictability, yes 1,
no 0

Liang and Feng (2023)

X1:2 Recommendations Whether the policy makes recommendations,
yes 1, no 0

X1:3 Boot Whether the policy reflects guidance, yes 1, no 0

X2 Policy timeliness X2:1 Long-term Whether the policy has been in force for more
than 5 years, yes 1, no 0

Wang and Wang (2024)

X2:2 Medium-term Whether the policy is valid for 3-5 years, yes 1,
no 0

X2:3 Short-term Whether the policy is valid for less than 3 years,
yes 1, no 0

X3 Policy body X3:1 Ministry of Education Whether the policy is issued by the Ministry of
Education, yes 1, no 0

X3:2 Other central
departments

Whether the policy is issued by another central
authority, yes 1, no 0

X4 Policy audience X4:1 Government Whether the policy involves a government
department, yes 1, no 0

Batchelder et al. (2023)

X4:2 Schools Whether the policy addresses school boundaries,
yes 1, no 0

X4:3 Enterprises Whether the policy is enterprise-wide, yes 1, no 0

X4:4 Public Whether the policy has a public dimension, yes 1,
no 0

X5 Incentives X5:1 Financial support Whether the policy addresses financial support,
yes 1, no 0

X5:2 Information enabling Whether the policy addresses information
support, yes 1, no 0

X5:3 Tax subsidies Whether the policy involves tax subsidies, yes 1,
no 0

X5:4 Base support Whether the policy addresses base support, yes 1,
no 0

X6 Mode of action X6:1 Mandatory Whether the mode of action of the policy is
mandatory, 1 for yes, 0 for no

Liang and Feng (2023)

X6:2 Serviced Whether the policy role modality is service-
oriented, yes 1, no 0

X6:3 Incentive Whether the mode of action of the policy is
incentive-based, yes 1, no 0

X7 Plane of action X7:1 Countries Whether the country is involved at the policy
role level, yes 1, no 0

X7:2 Enterprises Whether firms are involved at the policy role
level, yes 1, no 0

X7:3 Schools Whether schools are involved at the policy role
level, yes 1, no 0

X7: 4 Persons Whether individuals are involved at the policy
role level, yes 1, no 0

X8 Policy evaluation X8:1 Clear objectives Whether the policy is well targeted, yes 1, no 0

X8:2 Programme detail Whether the policy is programme-detailed, yes 1,
no 0

(Continued on following page)
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activities are as follows: identifying variable classifications and
parameters, building multi-input-output tables, calculating PMC
indexes, drawing PMC surface diagrams, and evaluating and
optimizing policies. Taking into account the method’s
requirements, the evidence of previous research results, and the
characteristics of the selected policy texts, we developed the PMC
evaluation system (see Table 5), which contains 9 primary variables
and 27 secondary variables.

After the establishment of the policy effectiveness evaluation
system, the PMC index model needs to be calculated. In
Equations 1, 2: X is the first-level variable, and the association
of the two equations means that all variables obey the [0, 1]
distribution and are assigned the value of 0 or 1; XR means
rounding. In Equations 3, 4: i is the value of the first-level
variable; j is the value of the second-level variable; T (·) is the
value of the second-level variable under each first-level variable.
According to Equation 4 the PMC index value can be obtained.
The parameters m and n are finite and take on positive integer
values. Specifically, m denotes the quantity of primary variables,
and n signifies the quantity of secondary variables within the
framework of the model.

X ~ N 0, 1[ ] (1)
X � XR: 0 ~ 1[ ]{ } (2)

Xi ∑n

j�1
Xij

T Xij( )⎡⎢⎣ ⎤⎥⎦ (3)

i = 1, 2, 3, 4, 5, . . . , m j = 1, 2, 3, 4, 5, . . . , n

IPMC � ∑m
i�1

Xi ∑n
i�1

Xij

T Xij( )⎡⎢⎣ ⎤⎥⎦⎛⎝ ⎞⎠ (4)

i = 1, 2, 3, 4, 5, . . . , m j = 1, 2, 3, 4, 5, . . . , n.
According to the results calculated by the PMC index model,

these results can be classified into four grades: “Fail,” “Fair,” “Good”
and “Excellent” (see Table 6).

PMC surface( ) �
X1 X2 X3
X4 X5 X6
X7 X8 X9

⎡⎢⎢⎢⎢⎢⎣ ⎤⎥⎥⎥⎥⎥⎦ (5)

Finally, the PMC matrix was constructed based on the
calculation of the scores of each variable, and the PMC surface
plotting was carried out with Equation 5.

4 Findings

4.1 Analysis of the policy
objective dimension

Overall, the central level policy objectives include ideology,
education, research and technology, and culture. The frequency and
proportion of the four policy objectives of cultivating the concept of
sustainable development, promoting green and low-carbon education,
strengthening the construction of ecological civilization, and promoting
science and innovation are 92 (55.76%), 29 (17.58%), 28 (16.97%), and
16 (9.70%) in turn (see Table 7). It is clear that the primary goal is to
instill pupils’ understanding and recognition of sustainable
development as a personal value. This is to ensure that students
understand its significance and the roles that people and society play
in achieving it through higher education legislation. The objectives of
promoting green and low-carbon education and enhancing the building
of an ecological civilization accounted for an equal share, reflecting that
the central level still attaches importance to educating students to carry
out more relevant practical actions. The objective of promoting science
and innovation, which accounts for the smallest share, reflects that the
central level encourages students to participate in scientific research and
technological innovation to address the challenges of sustainable
development, but there are still relatively few incentives to do so.

4.2 Analysis of the dimensions of policy
instruments

Table 5 shows that the policy options for sustainable higher
education are divided into three types: supply, environment, and
demand, with frequency shares of 47.22%, 30.09%, and 22.69%,
respectively. This indicates that at the initial stage of shaping
sustainable development values in higher education, the policy
design focuses on providing some necessary material and
information support to create conditions for shaping sustainable
development values in higher education (see Figure 1). Among the
supply-based policy tools, the coverage of “education and training” is
high, accounting for 20.8%, and the coverage of “financial input” is
relatively low, accounting for only 7.9%, which shows that the central
level focuses on improving teachers’ competence in ESD, but there is a
lack of support for the development of ESD curricula. Efforts to design
ESD courses are limited. Environmental policy tools are aimed at
creating an atmosphere suitable to the establishment of sustainable
development values, as well as directing higher education sectors in
developing and implementing educational policies and incentives
related to sustainable development. However, the proportion of
“preferential policies” is particularly low, accounting for only 2.8%,
implying that efforts to foster the merger of industry, academia, and

TABLE 5 (Continued) Policy effectiveness evaluation system.

serial number Level
1 variable

Binary variable Evaluation criteria Sources of first-level
variables

X8:3 Planning science Whether the policy is planned scientifically, yes
1, no 0

X9 Policy disclosure / Whether the policy is public, yes 1, no 0

TABLE 6 PMC index scale.

PMC index 0~3.99 3.99~5.99 5.99 to 7.99 7.99~9.00

Efficacy level Fail Usual Favorable Talented
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research remain insufficient. Demand-driven policy instruments play
an important role in creating an educational environment that supports
sustainable development and stimulating related demand by
stimulating and guiding demand for sustainable development values
through “pilot construction” and “market cultivation.”

4.3 Analysis of policy effectiveness
dimensions

In this study, 20 policy texts from the sample database were
examined, with six representative higher education policy texts on
sustainable development chosen for effectiveness analysis. The six

policy texts were selected using two criteria: (1) in order to ensure
the authority of the policy texts, three policy texts issued by the
Ministry of Education (MOE) were chosen, namely, P1, P2 and P3;
(2) in order to reflect the synergy of the policy texts, three policy
texts jointly signed and issued by several ministries and
departments, respectively, were chosen, namely, P4, P5, and P6;
the results of the screening of the policy texts are shown in Table 8.

The PMC index model can be constructed to obtain the actual
perception of the effectiveness of the policy, and the larger the PMC
index value, the greater the usefulness of the policy, and vice versa,
the policy has a lot of space for development. Table 9 displays the
results of this study, which assigns values to the secondary variables
in the input-output tables of the six policies based on the substance

TABLE 7 Nodal list of coding dimensions for policy objectives.

Type of policy objective Source of the document Frequency Percentage (%)

Fostering the concept of sustainable development 20 92 55.76

Promoting green and low-carbon education 15 29 17.58

Strengthening ecological civilization 11 28 16.97

Promoting scientific innovation 7 16 9.70

FIGURE 1
Frequency diagram of policy instruments.
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of the policy language. The PMC index of each of these six policies is
determined separately using the PMC index formula. The grades for
these six policies are then determined by combining the policy grade
criteria, and the results are presented in Table 10.

This study plotted the surface diagrams of six sustainable higher
education strategies to make it easier to analyze and compare their
degree of concavity, as well as their strengths and drawbacks.
Different colour blocks represent different index scores
corresponding to the variables. In the surface, the higher the level
of three-dimensional coordinates and the smaller the concavity of
the surface, the more comprehensive the indexes involved in the
policies are; and vice versa. The surface diagram allows for additional
analysis of the strengths and weaknesses of each policy substance, as
shown in Figures 2–7 (The numbers in the figure represent the range
of values of the variable). According to the findings, Policies P1, P3,
and P5 have clear objectives, an adequate foundation, thorough
programmes, more scientific overall planning, cover a broader range
of fields, and require less improvement, merely requiring to be
altered based on the actual situation during subsequent
implementation. In comparison, Policies P2, P4, and P6 require
adjustments: P2 has 7 below-average first-level variables, a smaller
audience, and requires increased incentives with a limited mandated
measure scope, indicating greater improvement potential; P4’s
incentives are singly focused, narrow in scope. Policy P6 is a
simplified policy programme with a smaller target audience, and
the mode and level of action are only focused on the school, with no
tie to the enterprise or the government.

5 Discussion

This study uses a qualitative analysis approach within the
framework of “goal-tool-effect” to analyze the influence of
current higher education policies on cultivating sustainable
development ideals, using policy papers released by key central
agencies between 2009 and 2024.

The policy objectives show remarkable effectiveness in
developing students’ understanding of the concept of sustainable
development. This technique allows pupils to fully grasp the
significance of sustainability and embrace it as a basic value.

However, there are obvious deficiencies in promoting innovation
awareness. When presented with complicated environmental
challenges, students may struggle to think creatively and solve
problems. This deficiency may hinder their ability to propose and
implement innovative solutions, with implications for the ability of
society as a whole to innovate and adapt. Therefore, when
formulating relevant policies, government departments should
strengthen the cultivation of innovation consciousness. First,
innovation education should be incorporated into the curriculum
system. This can be accomplished through practical measures such
as encouraging students to participate in innovative projects and
contests and developing their innovative skills. Second, strengthen
cooperation with enterprises and research institutions. This can
provide students with internships and research opportunities that
allow them to learn how to solve problems in real environments.
Finally, teachers should use more stimulating teaching methods to
encourage students to think independently and critically, thereby
cultivating their innovative thinking.

The structure of policy instruments reveals inefficiencies and
inequalities that can lead to unequal allocation of resources, which
will adversely affect the quality of education and the efficiency of
research. Inadequate support from supply-side policy instruments
can limit curriculum diversity, undermining educational standards
and research innovation. In addition, insufficient incentives in
environment-based policy instruments may reduce incentives for
academic-industry collaboration, thereby limiting knowledge
transfer and technological progress. Moreover, inadequate market
engagement in demand-based policy tools might result in the
implementation of educational achievements in real-world
situations, weakening social ideals and economic advantages.
Therefore, when formulating relevant policies, government
departments should optimize the structure of policy tools. First,
increase funding for supply-oriented policy instruments to support
education and research programs, and promote curriculum diversity
and research innovation. Second, preferential policies to increase
environmental policy tools can be utilized to encourage academic,
industrial, and research community integration, as well as
information transfer and technological innovation. Finally, boost
market participation in demand-oriented policy tools, promote the
implementation of educational and scientific research findings

TABLE 8 Summary of 6 policy texts.

Serial
number

Name of the document Issuing body

P1 Action Plan for Carbon Neutral Science and Technology Innovation in
Higher Education

Ministry of Education

P2 Guidelines for the development of new agricultural personnel as guiding
specializations

Ministry of Education

P3 Implementation Programme for Building a National Education System
for Green and Low-Carbon Development

Ministry of Education

P4 Opinions on Doing a Good Job of Environmental Publicity and
Education in the New Situation

Ministry of Environmental Protection, Central Propaganda Department,
Ministry of Education

P5 Opinions on Promoting the Construction of Learning Cities Ministry of Education and seven other departments

P6 Circular on the Second Batch of Construction of Modern Industrial
Colleges

General Office of the Ministry of Education, General Office of the National
Development and Reform Commission, General Office of the Ministry of

Industry and Information Technology
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through market processes, and enhance social value and
economic rewards.

Many policies lack predictive power, leaving them unable to adjust
to future problems or changes, reducing their efficacy. Limitations in the
scope and implementation mechanisms of these policies may prohibit
them from covering all relevant areas or population groups, thus
limiting overall effectiveness. Furthermore, over-reliance on executive
power may ignore the potential contribution of non-governmental
organizations, reducing prospects for public involvement and
diversified collaborations while severely impacting stakeholder
acceptance rates and implementation effectiveness. To combat the
unpredictability of policy effects, government departments should
base policy formation on in-depth data analysis and trend forecast
to ensure that policies are adaptable to future challenges and changes.
Second, policy measures should have a broader and more flexible scope
to guarantee that their impacts reach all important sectors and groups.

Finally, more nongovernmental stakeholders should be involved in
policy creation. This will improve social engagement and pluralistic
cooperation, resulting in greater policy acceptance and efficacy.

6 Conclusion

(1) In the four components of sustainable development recommended
by the United Nations, China’s higher education policy has
demonstrated clear driving ideology and action direction. First,
in terms of philosophy, the policy focuses on increasing students’
awareness and identification with the concept of sustainable
development. Second, at the educational level, policymakers
prioritize education and training. Policymakers encourage the
creation of sustainability-related curricula and teaching materials
in order to promote the integration of educational content with

TABLE 9 Inputs and outputs of six higher education policies for sustainable development.

Level 1 variable Binary variable P1 P2 P3 P4 P5 P6

X1 X1:1 0 0 1 0 0 0

X1:2 1 0 1 1 1 0

X1:3 1 1 1 0 0 1

X2 X2:1 1 1 0 1 1 1

X2:2 1 0 1 0 0 0

X2:3 1 0 1 0 0 0

X3 X3:1 1 1 1 1 1 1

X3:2 0 0 0 1 1 1

X4 X4:1 1 0 1 1 1 0

X4:2 1 1 1 1 1 1

X4:3 0 0 0 0 1 0

X4:4 0 0 0 0 1 0

X5 X5:1 0 0 1 0 1 0

X5:2 1 1 1 1 1 0

X5:3 0 0 0 0 0 0

X5:4 1 0 0 0 1 1

X6 X6:1 1 1 1 0 1 1

X6:2 0 0 1 1 1 0

X6:3 1 0 1 1 1 1

X7 X7:1 1 1 1 1 1 0

X7:2 0 0 1 0 1 0

X7:3 1 1 1 1 1 1

X7:4 1 1 0 1 1 0

X8 X8:1 1 1 1 1 1 1

X8:2 1 0 1 1 1 0

X8:3 1 1 1 0 1 1

X9 / 1 1 1 1 1 1
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sustainable development principles. Third, in the realm of science
and technology, the policy purpose is to actively encourage
scientific innovation. Policymakers encourage students to
participate in scientific research and technology innovation to
meet the issues of sustainable development. Fourth, in terms of
culture, policy instruments focus on improving the foundation of
ecological civilization, while policies encourage green and low-
carbon education by preparing students to take necessary practical
actions. This not only helps students develop a proper
understanding of ecological environmental protection, but it
also fosters the development of ecological civilization. To
summarize, China’s higher education policies have reflected and
concentrated on four key aspects: ideology, education, science and
technology, and culture. The policy formulation intends to
thoroughly improve students’ awareness of sustainable
development and encourage its in-depth implementation
through educational practice.

TABLE 10 PMC indices, depression indices and grades for the six policies.

Level 1 variable P1 P2 P3 P4 P5 P6 average value

X1 Nature of policy 0.67 0.33 1.00 0.33 0.33 0.33 0.50

Policy X2 Timeliness 1.00 0.33 0.67 0.33 0.33 0.33 0.50

X3 Policy Body 0.50 0.50 0.50 1.00 1.00 1.00 0.75

X4 Policy Audience 0.50 0.25 0.50 0.50 1.00 0.25 0.50

X5 Incentives 0.50 0.25 0.50 0.25 0.75 0.25 0.42

X6 mode of action 0.67 0.33 1.00 0.67 1.00 0.67 0.72

X7 role dimensions 0.60 0.60 0.60 0.60 0.80 0.20 0.57

X8 policy evaluation 1.00 0.67 1.00 0.67 1.00 0.67 0.83

X9 Policy Disclosure 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PMC index 6.43 4.27 6.77 5.35 7.22 4.70 5.79

depression index 2.57 4.73 2.23 3.65 1.78 4.30 3.21

Efficacy level favorable usual favorable usual favorable usual usual

FIGURE 2
Surface map of Policy P1.

FIGURE 3
Surface map of Policy P2.

FIGURE 4
Surface map of Policy P3.
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(2) China’s higher education programs have made significant
success in three important areas when it comes to building
sustainable values. First and foremost, policies encompass a wide
range of critical sectors, including ideology, education, science
and technology, and culture. There is a strong emphasis on
encouraging sustainability, as indicated by the high percentage,
demonstrating that policymakers understand that instilling
sustainability ideals in pupils is critical for future social
advancement. Second, in terms of policy tools, policies exhibit
clear diversification features. The use of supply-oriented policy
tools is especially common, accounting for 47.22%, reflecting the
policy’s emphasis on providing the necessary material and
information support for higher education in the
implementation process to foster the cultivation of sustainable
development values. However, an in-depth review of the PMC
index model demonstrates that policy substance is still lacking in
some dimensions. Specifically, most policy parts lack foresight
and predictability, which may hinder policy’s ability to respond
to future difficulties. At the same time, the scope and form of the
policy effect reveal some restrictions, which may have an impact
on the total benefit and execution of the policy. In short, China’s
higher education policy has made some progress toward shaping
long-term values, particularly in terms of setting policy goals and
diversifying policy tools. However, in terms of increasing the
policy’s effectiveness, broadening its scope, and improving its
predictability and foresight, there is still a need for further
improvement and optimization.

(3) The following features highlight the study’s value and novelty
in shaping the values of sustainable development in higher
education policies. First, in terms of models and methods, the
study employs an innovative content analysis method and the
PMC index model to construct a multidimensional analysis
framework with three dimensions: policy objectives, policy
tools, and policy effectiveness, as well as a comprehensive and
in-depth analysis of policy texts. Second, in terms of in-depth
analysis, the study employs Nvivo12 and ROSTCM6 software
to conduct quantitative analyses of policy goal setting, policy
tool structure, and policy implementation effectiveness in
higher education policy texts, thereby improving the
research’s accuracy and objectivity. In terms of policy
recommendations, this study not only examines the
current situation, but also makes constructive suggestions
to strengthen the diversification of policy objectives,
particularly the promotion of scientific innovation
objectives, and to balance the structure of policy tools in
order to establish regular evaluation and feedback
mechanisms to optimize higher education policies.

However, the study had certain drawbacks. Because the Chinese
central government has only released rules on this area since 2021,
there have been few comparable research in the past. The study’s
policy content is incomplete, as it lacks an international comparative
viewpoint and addresses the issue of implementation regulations.
These insights provide useful guidance and opportunities for
improvement in future policy making and research.

FIGURE 5
Surface map of Policy P4.

FIGURE 6
Surface diagram of Policy P5.

FIGURE 7
Surface diagram of Policy P6.
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