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Abstract: The construction of a municipal industry-education consortium is one of the important measures for the “one
body, two wings, and five key points” reform of China’s modern vocational education system in the new era. It is of
great significance for the integrated promotion of the three major national strategies of education, technology, and talent.
Exploring the construction path of municipal industry-education consortia from the perspective of “four-chain integration”
is essential for improving the quality of vocational education talents, comprehensively promoting local economic and
social development, and serving the national strategy of revitalizing the country through science and education. The
new generation of information technology industry-education consortium in Chengdu actively explores new paths of
industry-education integration, science-education integration, and vocational-education integration. It has formed a
“park + alliance” to establish a diversified collaborative construction and management mechanism, a “professional +
industry” school-enterprise cooperation to promote industrial transformation and upgrading, a “teaching + research and
development” to build an industry-university research innovation platform to empower high-quality development, and
a “cultivation + employment” to explore a matrix style talent cultivation model, thus promoting regional governments,
industries enterprises, and higher education institutions. Fully leveraging complementary advantages involves capitalizing
on the spatial cluster effect. It requires a foundation in the education chain, guided by the industrial chain, activation of
the innovation chain, establishment of a talent chain, enhancement of the value chain, and the promotion of a modern
vocational education structure. This structure should align with market demand and industry structure, ultimately

promoting regional economic and social development.
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1. Introduction

The integration of the four chains of “industrial chain, innovation chain, talent chain, and education chain”
is an important theoretical innovation proposed by China in the process of deepening the implementation of the
innovation-driven development strategy to adapt to new situations, respond to new challenges, and solve new
problems. It is an important path to explore new fields and pathways for development, and continually shaping
novel drivers of progress ""*. Universities are the “guiding force” at the junction of education, technology, and
talent. It is necessary to strengthen systematic thinking, “step out of education and technology,” promote the
deep integration of the four chains of “industrial chain, innovation chain, talent chain, and education chain,” and
contribute scientific and educational wisdom to the high-quality development of the economy and society ",
It is essential to build a circular ecological chain of industry-education integration that empowers education,
cultivates talents, and supports industries, to truly promote the “four-chain integration,” as well as reflect,
consolidate, and optimize the positioning of vocational education types, thereby stimulating and unleashing
greater vitality, enabling a bright future for students, transforming from “Made in China” to “Created in
China,” and achieving iterative upgrading of national industrialization. These provide a continuous stream
of talent and intellectual support. The essence of the deep integration of the “four chains” is an innovation
ecosystem composed of strong interactions among innovation entities such as universities, research institutions,
enterprises, and technology service institutions. In the “four chains,” talent is the first resource, innovation is
the first driving force, education is the main channel for talent cultivation and achievement output, and industry
is the main battlefield for talent utilization and achievement transformation.

In 2023, the Ministry of Education issued the “Notice of the General Office of the Ministry of Education
on Carrying out the Construction of Municipal Industry-Education Consortia,” insisting on promoting industry
through education and assisting education through industry, deepening the integration of industry-education
and industry-education cooperation, fully leveraging the role of government coordination, industry aggregation,
enterprise traction, and schools as the main body. Based on industrial parks, it aims to create a group of
municipal industry-education consortia that combine talent cultivation, innovation, and entrepreneurship,
and promote high-quality development of industrial economy “”. The construction of a municipal industry-
education consortium is aimed at promoting the organic combination of high-quality industrial economic
development and talent cultivation in response to the current needs of economic and social development. It
binds vocational education with industry progress, industrial transformation, and regional development, fully
leveraging their respective advantages, innovating a positive interaction mechanism, and solving the problem of

insufficient alignment between the supply and demand sides in talent cultivation .

2. Overview of “four-chain integration”

President Xi has repeatedly emphasized the need to explore a path of deep integration of innovation, industry,
talent, policy, and funding chains since the 2016 National Science and Technology Innovation Conference. The
industrial chain, innovation chain, talent chain, and education chain are not single-directional or progressive

relationships, rather the four chains work together and complement each other.

2.1. Industrial chain

With the deepening of the construction of “complementary” and “strong” industrial chains, we aim to
cultivate new economic development points, assist in industrial upgrading and development, promote the
transformation of innovative achievements, and foster economic and social development. The industrial chain

is the fundamental chain for the integration of the four chains, which holds a core position in the integration
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process. It can provide various resources and innovative elements required for the education and talent chains.
By adhering to the demand orientation of the industrial chain and benchmarking the knowledge system, ability
structure, and comprehensive literacy requirements of high-quality industrial development for talents, we can
promote the supply side reform of the education and talent chains, promote the flow and aggregation of resource
elements in the industrial chain towards the education and talent chains, and achieve the optimal allocation and

collaborative promotion of resources required for talent cultivation.

2.2. Talent chain

The talent chain is a human resource chain that provides manpower reserves and utilization for enterprises and
industries. The development of the economy and society relies on industries, and the development of industries
should be guided by the talent chain. Higher vocational education is designed to fulfill the requirements
of technological advancements for talents and the development needs of a specific type of education. The
development of universities serves as the platform, and vocational colleges act as the basic carrier for enhancing
adaptability. Higher vocational colleges initiate various training activities such as talent cultivation, course
teaching, internship and practical training, skill competitions, and vocational qualification certification, and
collaborate with society, industries, and enterprises to cultivate talents. Through the talent chain as a medium,
they comprehensively connect the industrial chain and innovation chain, achieve talent supply and demand
matching, meet the diversified needs of technical and skilled talents for industrial transformation and upgrading,
and enable them to adapt to the needs and changes of economic and social development.

2.3. Education chain

With the advancement in the construction of “complementary” and “strong” industrial chains, the majors in
the education chain are built on the industrial chain, and higher vocational colleges closely connect with the
industrial chain. The majors closely follow the pace of regional industrial development, and the dynamic
development of specialization and industry cooperation is carried out. From the multi-dimensional perspective
of “industrial structure, technology structure, employment structure, and education structure,” the supply-
demand contradiction of the integration of regional vocational education and industry education is deeply
resolved. By closely relying on the trend of industrial evolution, we will establish a professional dynamic
adjustment model, break through the intelligent barriers of government, administration, enterprise, and school,
promote the coordinated introduction of education and the integration and sharing of industry, education,
research, and application, release the “resonance” agglomeration effect of industry and talent, and promote the

sound development of professional development within the education chain and foster industrial synergy.

2.4. Innovation chain

The innovation chain empowers the education chain, talent chain, and industrial chain. Research institutes and
vocational colleges should actively integrate into the industrial innovation system, establish various scientific
and technological public service platforms and carriers through the collaborative innovation mechanism of
industry, academia, research, and application, provide enterprises with scientific and technological policy
consulting services, intellectual property services, transformation services, etc., promote the transformation
of innovative elements in the innovation chain into teaching elements, transform innovative achievements
into teaching content, and cultivate high-quality innovation and entreprencurship talents. We need to lay out
innovation and education chains around the industrial chain, position ourselves from the demand side, promote
supply-side reform, strengthen the integration of innovative achievements, and cultivate innovative and

entrepreneurial talents.
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3. Overview of municipal industry-education consortium

In December 2022, the General Office of the Central Committee of the Communist Party of China and the
General Office of the State Council issued the “Opinions on Deepening the Reform of Modern Vocational
Education System Construction,” which clearly pointed out that building a municipal consortium is one
of the three strategic tasks of vocational education system construction . The construction of a municipal
industry-education consortium is a new type of industry-education integration practice carrier based on China’s
vocational education practice, integrating multi-dimensional functions such as regional vocational education
talent cultivation, deepening industry-education integration, and promoting high-quality economic development.
It is a deep response and promotion to the development of regional vocational education.

From a structural perspective, the municipal industry-education consortium is based on industrial parks and
it establishes a council with the participation of government, industry, enterprises, and schools, implementing
substantive operations. It gathers elements such as policies, funds, technology, and talent, leverages the role of
government coordination, industry aggregation, enterprise traction, and schools as the main body, improves the
quality of talent cultivation, serves the development of industry enterprises, and promotes the transformation
and development of regional economic structure.

From a functional perspective, the municipal industry-education consortium aims to reconcile domestic
demand, closely connect with the needs of industry and industry development, clarify the pain points and
obstacles that affect the “dual cycle” development of the regional economy, reshape the regional economic
form, and cultivate new driving forces for the regional economy. At the same time, efficiently responding to the
needs of regional skilled talent structure, optimizing the cultivation of composite talent development system,
and promoting the alignment of regional talent structure with regional economic development are also the main
goals of the municipal industry-education consortium. Thirdly, the municipal industry-education consortium
plays a positive role in reshaping the educational ecology of regional vocational education, promoting the
reform and achieving the development of regional vocational education’s typification and specialization, and

enhancing the adaptability of regional vocational education talent cultivation.

4. Construction goals of urban industry-education joint venture from the
perspective of “four-chain integration”

4.1. Optimizing the talent cultivation system and promoting the alignment of education
chain supply with regional industrial chain and talent chain development

The municipal industry-education consortium has united the efforts of the government, administration, schools,
and enterprises to adhere to the three directions and promote the implementation of talent cultivation. The first
direction is to adhere to a service-oriented approach, align with the new needs of regional economic structure
adjustment and industrial transformation and upgrading for talent cultivation, innovate talent cultivation goals
through carriers such as industry-education alliances and industrial colleges, optimize the training system for
technical and skilled talents and innovative and entrepreneurial talents, and effectively improve the quality of
talent cultivation. The second direction is to adhere to a problem-oriented approach. Focusing on issues such
as unclear training objectives for vocational education talents, difficulty in effectively enhancing students’
professional competence in training methods, and challenges in meeting the requirements of enterprises for
new technologies and skills in curriculum and teaching content, we aim to solve the problem of mismatch
between talent supply and demand. The third direction is to adhere to the development orientation. Focusing on
enhancing job adaptability and sustainable development capabilities, improving professional literacy to promote

the comprehensive development of talents, and achieving the strategic needs of personnel training can not
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only meet the employment needs and standards of enterprises but also promote the sustainable development of
talents.

4.2. Integrating industry, academia, research, training, and innovation, and empowering
the integrated development of the “four chains”

The municipal industry-education consortium is based on the integration of industry, academia, research,
training, and innovation, using industry to assist learning and utilizing research to promote industry, combining
learning and training, and integrating training and innovation. It has achieved seamless integration of the
education chain, innovation chain, and talent chain, and has embarked on a new path of integrated development
of industry education through multi-party linkage and integration, thus promoting the development of the
industrial chain. It also empowers the entire process of talent cultivation through technological skill innovation,
closely connects with new models, formats, technologies, professions, positions, and other novel demands
for technological skill talent cultivation, encourages the participation of industry experts in the classroom,
motivates teachers to practice in enterprises and students to solve real problems and practice in enterprises or
carry out real projects, promotes professional upgrading and transformation, and education chain reform and
development. Additionally, teachers are encouraged to incorporate various competitions and entrepreneurship
projects into practical teaching content, and to integrate laboratory open projects into practical learning
experiences, promoting the incubation and implementation of high-quality projects. It is also necessary to break
the “two skins” problem of scientific research and industry, accurately connect the innovation chain, promote
technological cooperation and exchange between enterprises and universities, and promote technological

innovation and achievement transformation.

4.3. Fully utilizing the advantages of education and talent to empower the high-quality
development of urban industries

The municipal industry-education consortium aims to serve local economic development guided by promoting
employment, based on major industrial parks in the region, with advanced manufacturing, modern services,
modern agriculture, and other core leading industries. It actively focuses on the needs of regional economic
development and creates a new pattern that serves industrial transformation and upgrading. It is essential to
align with industry demand for education chain end professional settings, dynamically adjust professional
structure, improve talent cultivation quality, drive employment quality and economic growth, enhance industrial
competitiveness, and empower high-quality development of the industry.

5. Construction logic of urban industry-education joint venture from the
perspective of “four-chain integration”

5.1. Prioritizing talent as the core and education as the connecting link to enhance the
adaptability of local talent supply

The construction of municipal industry-education consortia should prioritize talent cultivation as the core
and focus on the development of the vocational education chain, aiming to achieve the improvement of talent
cultivation specifications and quality, enhance the adaptability of vocational education majors to regional
economic and social development needs, improve the service capability of technical and skilled talents to
regional economic and social development. It should establish majors based on the regional industry chain,
and integrate vocational education into the parks, anchoring talent cultivation in the environment of regional

economic construction and social development.
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5.2. Deepening integration with regional economic and social development based on
industry, education, research, training, and innovation

The construction of municipal industry-education consortia should promote the formation of a symbiotic and
integrated development ecology among industry, education, research, training, and innovation in the same
region, promote vocational education to maintain regional adaptability, enhance the ability of vocational
colleges to run schools, strengthen real industry practical teaching, scientific research and development, social
training, innovation and entrepreneurship, and other industry-education comprehensive platforms through the
integrated construction of “industry, education, research, training, and innovation.” The integration of industry,
education, research, learning, training, and innovation should be promoted, thus forming a virtuous cycle and

maintaining regional adaptability in vocational education.

5.3. Taking collaboration as the driving force and system as the guarantee to strengthen
the continuity of the municipal industry-education consortium and comprehensively
empower high-quality development

The municipal industry-education consortium no longer deepens the integration of industry and education
within the region from the perspective of education, but rather begins from the overall strategy of regional
economic and social development. Based on regional unified planning, it forms an operational mechanism for
the coordinated development of government, industry, school, and enterprise, and industry, education, science,
and innovation. Driven by multi-party collaboration, institutionalized construction clarifies the rights and
responsibilities, role positioning, and operational mechanism of all parties, fully empowering the high-quality

development of regional economy and society.

6. Construction path and practice of municipal industry-education consortia from
the perspective of “four-chain integration”

Chengdu adheres to serving the comprehensive development of students, the advancement of the new generation
information technology industry, and regional economic development. Focusing on Chengdu’s first trillion-
level industry, the new-generation information technology, it forms a new-generation information technology
industry-education consortium within the city, coordinates the collaborative innovation of vocational education,
higher education, and continuing education, promotes the integration of vocational education, industry
education, and science education, and optimizes the positioning of vocational education types. Furthermore,
it is necessary to build a government-led, industry-led enterprise (institute) cooperation, and a school-driven
linkage mechanism among government, industry, enterprise (institute), and school, and create a shared talent
training community for collaboration between government, industry, enterprise, and school ', The integration
of industry and education for collaborative education, diversified participation, market-driven, innovative
entity operation management, and assessment incentives effectively stimulate the initiative of various entities
in the consortium to deeply participate, enhance the adaptability of vocational education, promote the high-
quality development of vocational education, assist the leap of the new generation of information technology
industry level, inject new vitality into the development of school-city integration, and provide strong talent and
intellectual support for the development of the local new generation of information technology industry.

6.1. Establishing a diversified collaborative construction and management mechanism
through “park + alliance”

Focusing on the new generation of the information technology industry, we will explore the “one body, two
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wings, and four synergies” industry-education integration model, promote the close integration of education
chain, talent chain, industrial chain, and innovation chain, achieve mutual integration and complementarity
between education and industry, and serve talent cultivation and industrial development """,

The first approach involves building a “community” of industrial parks. Taking the Chengdu High-Tech
Zone as the main carrier and integrating the Chengdu High-Tech Comprehensive Bonded Zone, Chengdu
Modern Industrial Port, and Shuangliu Economic Development Zone, a new generation of information
technology industry “ecosystem” will be formed. Through organizational, regional, and governmental linkage,
funds, technology, talents, policies, and other elements will be aggregated, and special policies will be
formulated and implemented. A “battle map” will be planned to serve as a chain-like attractor, a leading engine,
and an innovative ecological force, constructing a new generation of information technology industry cluster
development “potential energy.”

The second method is establishing a traction unit for the integration of industry and education. This can
be done by establishing the Chengdu Electronic Information Industry Ecosphere Alliance to attract new-
generation information technology enterprises, secondary vocational colleges, higher vocational colleges,
application-oriented undergraduate colleges, scientific research institutions, industry organizations, enterprises,
and financial institutions, and building an industry-education consortium with multiple entities participating,
integrated development, and regional co-construction, sharing, and management.

The third approach includes establishing a collaborative mechanism between government, industry,
academia, and research. The prerequisite of deepening the integration of politics, industry, academia, and
research is activating high-quality resource efficiency, the key is to release the platform’s ecological value
and inject stronger momentum into accelerating industrial development, and the focus is on leveraging
the adsorption and linkage effect, thus creating a stronger magnetic field for gathering talent chains and
promoting industrial chains. All parties involved in the cooperation should collaborate to establish a three-
dimensional, comprehensive, and systematic cooperation model, establish an integrated industrial cluster area
of “industry, academia, research, and application,” and fully leverage the role of government coordination,
industry aggregation, enterprise traction, and school as the main body through regular meetings, two-way

communication, and joint construction and sharing.

6.2. Promoting industrial transformation and upgrading through “professional +
industrial” school-enterprise collaboration

Through “professional + industrial,” it is essential to build a strong driving force for the transformation and
upgrading of the new generation of information technology industry around the theme of “cross-industry talent,
industry specialization, and promoting industry development.”

Firstly, we should align professional settings with industry needs by building a new generation of
information technology talent supply and demand information platform and regularly conducting talent
demand research. Leading enterprises are deeply involved in professional planning, laying out new cross-
border specialties such as health big data and intelligent healthcare, and emerging specialties such as intelligent
optoelectronic technology based on industrial integration, and reshaping and upgrading traditional specialties.

Secondly, we should align the course content with professional standards. According to the job
requirements of the technical field and professional positions (groups), we should identify professional
competencies, break down the structure of these competencies, and establish a curriculum system based on
actual work tasks, processes, and situations. Enterprises participate in the entire process of talent cultivation,

while schools and enterprises jointly construct talent cultivation plans, formulate teaching standards and
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curriculum standards, develop textbooks and curriculum resources, build practical training centers, establish
teaching staff, and participate in talent cultivation assessment and evaluation.

Thirdly, the integration of the teaching process and work process should be promoted. The school and
enterprise jointly analyze occupational job groups and typical work tasks, build teaching and practical training
scenarios based on industry and work scenarios, and integrate employee skills and literacy into the teaching
process. The school-enterprise jointly selects a mentor pool composed of enterprise executives, technical
backbone, and full-time teachers, with mutual recognition, role exchange, and cross-selection of school-
enterprise mentors. The teaching process implements dual teacher coaching and two-way assessment.

Lastly, academic certificates should be integrated with vocational qualification certificates. A pilot
program for the “1+X” certificate should be carried out and vocational-level certificates should be integrated
into the curriculum system. We should also carry out “course certificate integration” education, integrating
professional standards and vocational qualification certificates into course teaching. Referring to relevant
vocational qualification standards, the requirements for relevant vocational certificates are clarified, and courses
and teaching content are constructed, aiding students to obtain “vocational qualification certificates” or “skill
level certificates” during the learning process, and strengthening the cultivation of vocational skills. A course
certificate exchange mechanism can be established, where students’ vocational qualification certificates can be
converted into corresponding academic education courses, achieving an organic integration of academic and

non-academic education.

6.3. Building an innovative platform for industry, academia, and research through
“teaching + research and development” to empower high-quality development

To empower high-quality development, it is necessary to build innovation platforms, promote the deep
integration of “teaching + research and development,” and connect the “last mile” of technological innovation.
Local governments, universities, and enterprises jointly build collaborative innovation platforms, providing
precise services in resource docking, information sharing, and demand matching through joint planning,
construction, and operation.

Firstly, the Chengdu Electronic Information Industry Ecosphere Alliance was established, focusing on
the research and development, design, production, and manufacturing of the new generation of information
technology, with the aims to accelerate the formulation of relevant standards, build a green and sustainable
technology system, and connect the basic research, application development, achievement transformation, and
industrialization chain of the new generation of information technology.

The second approach involves promoting the construction of high-tech incubation parks. Focusing on
the eight core dimensions of talent, technology, platform, transformation, products, enterprises, finance, and
industry, and emphasizing the six links of “innovative talents-innovation platforms-knowledge creation-
entrepreneurship and innovation incubation-enterprise cultivation-technology finance,” we aim to create an
“education + technology” innovation chain. By gathering high-quality talents, enhancing innovation policy
capabilities, and accelerating the capitalization of scientific and technological achievements, we provide strong
guarantees for accelerating the creation of a world-leading science and technology park.

In addition, it is critical to promote project cooperation and the transformation of “industry-university
research” achievements. Regular cooperation with universities and research institutes is strengthened in
response to the needs of industrial chains such as integrated circuits, new displays, high-end software, artificial
intelligence, and the metaverse. The transformation of achievements is promoted in industry, academia,

and research. Normalized cooperation with universities and research institutes is strengthened in response
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to the development trends and characteristics of the new generation of information technology. Firstly, on
the demand side, we collaborate with universities and research institutes to carry out joint research projects,
comprehensively implement the “unveiling and leading” joint research mechanism, and build a demand-
driven, technology-supported, project-oriented, and market-oriented research and promotion system, as well
as a system for institutional innovation and talent cultivation, in order to promote collaborative innovation
between industry, academia, and research. Secondly, we promote innovation from the laboratory to the market
on the supply side, foster cooperation throughout the entire process of the “intelligence technology product
industry” between industry, academia, and research, conduct research and development, design, production,
manufacturing, and continuously improve the quality and quantity of scientific and technological achievements
in the new generation of information technology industry .

On top of that, we cultivate a group of industry brands, strengthen innovation at the source, and create a
green ecological industrial chain. To achieve these, we actively break down barriers to innovation mechanisms,
eliminate obstacles to talent exchange, break through the boundaries of scientific and technological services,
create innovative sharing models for topics, resources, technology, and services, accelerate the construction
of new generation information technology incubation bases, focus on product research and development and

production, and form a closed industrial chain.

6.4. Exploring a new matrix talent training model of “cultivation + employment”

The first method is optimizing the talent cultivation model and carrying out dual education between schools and
enterprises. The dual education model of “talent co-education, curriculum co-establishment, teacher sharing,
and textbook co-compilation” should be applied and assessed. It is necessary to establish a “recruitment
training” linkage mechanism, strengthen “order-based” training, and carry out modern apprenticeship pilot
programs.

Other than that, we should vertically connect and improve the talent training mechanism for connecting
middle and high schools. The talent training mechanism for connecting vocational, higher vocational, and
applied undergraduate programs necessitates exploration, and the 3+2, 3+3, and 3+4 training models can be
integrated.

Furthermore, the employment system should be improved for students within the alliance, actively
encouraging students to intern in enterprises and teachers to practice in enterprises. All parties share
employment dynamic information, with the enterprises prioritizing accepting students for employment. Each
year, positions are set up based on a percentage of the total number of positions, and students receive internships
and practical training as well as teaching positions. The government provides subsidies to enterprises that attract
college graduates, thus further expanding employment channels.

An employee empowerment plan should be developed for the enterprises. Enterprises and universities
jointly develop employee empowerment plans, promote the special action of strengthening the construction of
industrial worker teams to support enterprise employment, build and create a new high-quality industrial team
suitable for the needs of regional economic development, support local enterprises in employment, improve
the skills of industrial workers, strengthen the industrial worker team, and provide skilled talent guarantee for
promoting regional economic development through practical actions.

Lastly, we will vigorously support innovation and entrepreneurship work. This aims to provide “refined,
precise, and meticulous” entrepreneurial services for young groups such as college graduates, assist young
entrepreneurs in broadening financing channels, accelerate project achievement transformation, and enhance
their entrepreneurial skills and level.
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7. Conclusion

The integration of industry and education is one of the important tasks in building a Chinese-style modern
vocational education system. On the premise of modern industrial transformation and upgrading and the
adoption of a connotation-based development path in modern vocational education, the municipal industry-
education consortium fully leverages the government’s overall coordination role and utilizes the advantages
of industrial cluster resource integration in the park, and it is led by the government with the participation of
industries, enterprises, and universities to jointly build a community of industry, education, research, training,
and innovation. Industry is promoted through education, assisted by teaching, and integrated with education.
Collaboration between industry and education can promote strong alliances and complementary advantages
among universities, industries, and enterprises in the region. By fully leveraging the spatial cluster effect, based
on the education chain and guided by the industrial chain, the innovation chain is activated, a talent chain is
created, and the value chain is enhanced, thereby promoting the formation of a modern vocational education
structure that is compatible with market demand and industrial structure, and accelerating regional economic

and social development.
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