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Abstract	

As	 key	 pillar	 industries	 of	 the	 national	 economy,	 construction	 and	 real	 estate	 have	
played	an	important	role	in	stabilizing	employment.	However,	with	the	acceleration	of	
the	transformation	of	the	construction	industry	towards	"intelligent	construction",	the	
lagging	skill	level	of	industrial	workers,	the	imbalance	of	structure,	and	the	problem	of	
talent	 gap	 are	becoming	 increasingly	prominent,	which	 are	 limiting	 the	high‐quality	
development	 of	 the	 construction	 industry.	 In	 response	 to	 the	 development	 trend	 of	
vocational	education	 in	 the	new	era,	 in	order	 to	meet	 the	demand	 for	 improving	 the	
quality	of	industrial	workers	in	the	intelligent	construction	industry,	it	is	necessary	to	
continuously	deepen	the	supply	side	structural	reform	of	vocational	education.	Based	on	
the	practical	experience	of	Guangxi	Polytechnic	of	Construction,	we	can	explore	effective	
ways	for	vocational	education	to	empower	the	construction	industry's	workforce.	
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1. Introduction	

The report of the 20th National Congress of the Communist Party of China emphasized the need 
to "deeply implement the strategies of rejuvenating the country through science and education, 
strengthening the country through talent, and driving development through innovation." This 
not only requires innovation at multiple levels such as policy theory, mechanism system, and 
technological methods, but also relies on a large and high-quality industrial workforce as talent 
support. The Ministry of Housing and Urban Rural Development and other departments have 
issued the "Guiding Opinions on Accelerating the Cultivation of a New Era Construction 
Industry Workers' Team", proposing 11 main tasks to accelerate the cultivation of a new era 
construction industry workers' team, and clarifying that by 2025, the number of intermediate 
and above construction workers will reach more than 10 million. With the rapid development 
of building intelligence, the investment in building equipment accounts for an increasingly large 
proportion of construction investment. The requirements for workers engaged in installation 
on construction sites have undergone new changes: the demand has increased, involving a 
wider range of professions (building water supply and drainage, building electrical, ventilation 
and fire protection, intelligence, elevator installation, etc.). 
According to the data from China's Fourth National Economic Census, construction and real 
estate, as important pillar industries of the national economy, have absorbed a large number of 
employed people, accounting for 16% and 3.5% of the total employment, respectively. 
Especially in the construction industry, which has become the second largest employment 
industry in China, the employees in the construction and installation industry have significant 
industrial characteristics and social problems. With the advancement of digital technology, the 
construction industry is transforming and upgrading towards the direction of "intelligent 
construction and intelligent installation". However, we have also noticed that the construction 
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industry workforce is facing challenges such as low skill quality, serious aging problems, and 
insufficient team stability, which seriously restrict the high-quality development of the 
construction industry [1]. 

2. Current	Situation	and	Main	Problems	

2.1. Migrant	workers	are	an	important	labor	supply	resource	in	the	
construction	industry	

The National Bureau of Statistics has established a monitoring and investigation system for 
migrant workers since 2008. According to the monitoring and investigation data, the growth of 
the number of migrant workers has been basically stable since 2020 (excluding the impact of 
the epidemic). By 2023, the number of farmers in China will reach 295.62 million, among which 
the proportion of migrant workers engaged in the construction industry has remained stable 
in the range of 18% -22% throughout the year. The construction industry is an important 
industry for migrant workers. 

2.2. Skill	needs	for	industry	transformation	and	upgrading	that	are	difficult	to	
support	due	to	aging	age	

Monitoring data shows that the proportion of young migrant workers in China has been 
decreasing year by year, while the proportion of people over 50 years old is rapidly increasing. 
The number of migrant workers aged 41 and above has exceeded half of the total population, 
and the proportion is still expanding. Faced with the more complex skill requirements of 
intelligent construction systems for construction personnel, the aging labor resources of 
migrant workers may be difficult to meet through continuing education and adult education. 

2.3. Real	difficulties	such	as	irreversible	exacerbation	of	labor	shortage	caused	
by	age	exceeding	the	limit	

According to Article 64 of the Labor Law of the People's Republic of China, underage workers 
shall not be arranged to engage in underground mining, toxic and harmful labor, labor with the 
fourth level physical labor intensity stipulated by the state, and other prohibited labor. Various 
regions have implemented relevant labor protection measures, generally limited to men aged 
60 and women aged 50. It is prohibited to recruit or use personnel who exceed this age limit to 
engage in high-altitude, high-risk, high-risk, heavy physical and other frontline operations on 
construction sites. 
However, due to the aging age structure of migrant workers, the annual growth rate of migrant 
workers over 60 years old has exceeded the growth rate of the number of migrant workers in 
2015. That is to say, since 2015, all the newly added migrant workers have chosen to work in 
construction every year, which still cannot make up for the decrease in the number of migrant 
workers due to age restrictions [2] . 

2.4. The	intensification	trend	of	supply‐demand	contradiction	has	formed	a	
clear	scissors	gap	

Due to the aging age structure of migrant workers, the annual growth rate of migrant workers 
over 60 years old exceeded the growth rate of the number of migrant workers in 2015; 
Observing the data since 2015, it is found that this trend is further intensifying. In 2023, the 
number of newly added 60 year old migrant workers will reach 7.99 million, more than twice 
the number of newly added migrant workers of 3.11 million. In combination with the natural 
population growth, age structure changes, urbanization development and other conditions in 
China, this trend will continue and intensify for a long time, forming a scissors effect between 
the decreasing number of new migrant workers and the increasing number of over age migrant 
workers. 
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2.5. Impact	of	occupational	social	awareness	on	the	attractiveness	of	positions	
to	young	practitioners	

According to the "Top 100 Jobs in China with More than Job Seeking Jobs in 2023" compiled by 
the China Employment Training and Technical Guidance Center, occupations such as 
landscaping and green chemicals, decoration and renovation workers, property managers, and 
pipe and equipment installers in the residential and construction sector are among the "most 
in demand" jobs in the country in the third and fourth quarters of 2023. However, due to the 
inherent biases formed by society and the public for a long time, it directly reduces the job 
satisfaction and job happiness of practitioners, not only making employees unwilling to 
recommend their own jobs to others, but also increasing their own willingness to resign. This 
also directly leads to new young job seekers being intimidated by industries with low social 
respect, resulting in difficulties in employment in some housing and construction industries. 
It can be seen that the "labor shortage" in the construction industry has seriously constrained 
its healthy development. There is great potential for vocational education to solve this dilemma. 
Graduates from vocational colleges are the main force of future industrial workers. At the same 
time, they have undergone systematic training and possess certain technical skills, which can 
quickly fill the gap of construction industry workers and improve the overall quality of 
construction industry workers. The "Opinions on Deepening the Reform of the Construction of 
Modern Vocational Education System" also points out that the reform direction of the modern 
vocational education system is to "carry out pre job training, on-the-job training, and 
continuing education for industry and enterprise employees, and provide stable human 
resources for the industry", and to "widely carry out technical skills training for new forms of 
business, new professions, and new positions, and serve the lifelong learning of the whole 
nation and the construction of a skilled society" as the key work. 

3. Exploration	and	Practice	

This article takes the measures taken by Guangxi Polytechnic of Construction in the 
construction industry worker team construction as an example to explain the path of vocational 
education empowering the construction industry worker team construction. 
Guangxi Polytechnic of Construction fully leverages its advantages in industry education, 
collaborates with government agencies and schools to assist in the transformation and 
upgrading of the construction industry. Focusing closely on the overall goal of high-quality 
development of the construction industry and the trends of construction industrialization, 
digitization, and intelligence, multiple measures have been taken to actively explore and 
innovate in cultivating a new era of construction industry workers, demonstrating the 
responsibility of vocational education in solving the "labor shortage", "promoting employment", 
and "stabilizing employment"[3] . 

3.1. Innovative	Installation	Industry	Worker	Team	Construction	Network	
Carrier	

Guangxi Polytechnic of Construction has jointly developed a vocational skills and job teaching 
resource platform with school enterprise cooperation enterprises. This platform is a 
comprehensive platform for the new labor ecosystem, which builds employment information 
channels, intelligently matches market resources, solves employment problems, connects 
entrepreneurial and business channels, provides one-stop platform services, reconstructs 
construction information processes, innovates business management forms, and provides high-
quality technical skills improvement services uniformly. At present, both schools and 
enterprises are continuously developing and updating online teaching resources to provide 
training services for workers in the construction and installation industry in the future. 
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3.2. Fully	leverage	the	role	of	competition	platforms	and	training	bases	
Guangxi Polytechnic of Construction has always been committed to cultivating industry 
technical and skilled talents and skilled craftsmen through various skill competitions at all 
levels. For three consecutive years, we have hosted vocational skills competitions for the 
human resources and social security departments, education departments, and other 
departments in Guangxi Zhuang Autonomous Region. We have also undertaken events such as 
masonry, woodworking, interior decoration design, building information modeling technician 
(a new national profession), building information modeling (selected for the World 
Championships), pipeline and heating, surveying, and architectural mapping. Has made 
significant contributions to cultivating skilled craftsmen and national craftsmen in the 
construction industry, and plays an important role in promoting the cultivation of skilled 
talents and promoting the spirit of craftsmanship. At the same time, the competition has 
become a link between enterprises, universities, and industries, which can promote vocational 
colleges to better understand industry development trends and enterprise needs, better 
promote industry technological innovation, and promote socio-economic development. 

3.3. Promote	the	integration	of	industry	and	education,	and	build	a	new	type	of	
"modern	apprenticeship	system"	

Actively responding to the spirit of the National Vocational Education Conference, the Action 
Plan for Improving the Quality and Quality of Vocational Education, and the Pilot 
Implementation Plan for National Industry Education Integration Construction, Guangxi 
Polytechnic of Construction has carried out school enterprise cooperation with Guanglianda 
Technology Co., Ltd., Guangxi Construction Engineering Group, and other companies, signed a 
strategic cooperation agreement for industry education integration, played an important role 
as the main body of enterprises, and built an implementation framework for industry education 
integration led by the joint construction of industrial colleges. Through specific paths such as 
co building training rooms, curriculum reform, and 1+X training, enterprises deeply participate 
in student training, and both schools and enterprises explore demand-oriented talent training 
models in cooperation, achieving cross regional convergence of production and education 
resources and forming a joint force for school enterprise development. 
Guangxi Polytechnic of Construction has jointly established a "Production Education 
Integration Base" and a "Dual Teacher Training Base" with leading enterprises to build a new 
type of "modern apprenticeship system". By providing internship and employment 
opportunities for students in order classes and conducting employee training, it injects blood 
and blood into the talent demand of enterprises, realizes the cooperation between schools and 
enterprises, and cultivates high-quality workers and technical and skilled talents. 

3.4. Implement	the	responsibility	of	"combining	education	and	training"	and	
carry	out	vocational	skills	training	

Relying on the training brand of the Industry Training Center of the Department of Housing and 
Urban Rural Development, Guangxi Polytechnic of Construction is committed to creating a high-
quality lifelong education base with industry characteristics and creating a new benchmark for 
industry training. Since its establishment, the training center has successively undertaken 
various vocational training and examination projects such as "training for construction site 
professionals (standardization officers, civil construction workers)," "special training on 
construction safety education for main responsible persons of construction engineering 
enterprises," "training for vocational skills in the water supply and drainage industry in the 
whole district," and "training for rural craftsmen," with an average of more than 20000 people 
per year, effectively regulating and improving the quality and level of practitioners, enhancing 
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the vocational skills and comprehensive quality of rural craftsmen, and contributing to the 
service of rural construction and overall urban development. 

3.5. Promote	the	integration	of	migrant	workers	into	cities	and	stable	
employment	

Actively implement the national "Million Enrollment Expansion Plan" and "Million Talent 
Training Plan". Recruit students from expanded majors such as engineering cost, construction 
project management, property management, real estate operation and management, building 
equipment engineering technology, building electrical engineering technology, and water 
supply and drainage engineering technology. Most of these students come from groups such as 
migrant workers, retired soldiers, and laid-off workers. Based on different student source 
structures and with professional teaching standards as the core, each major formulates talent 
training plans according to classification, adheres to student-centered and outcome oriented 
approaches, innovates education models such as "work study alternation", "door-to-door 
teaching", and "online and offline", and improves the quality of training. In addition, annual 
training for the "Eight Major Construction Workers" and construction workers such as steel 
reinforcement workers, scaffolders, masonry workers, pipeline workers, and sewage workers 
is carried out, laying the foundation for improving the skills and educational level of migrant 
workers, promoting their integration into cities and stable employment, and providing talent 
support for the rural revitalization strategy. 

4. Countermeasures	and	Suggestions	

4.1. Give	full	play	to	the	fundamental	role	of	vocational	schools	in	cultivating	
high	skilled	talents	

Strengthen the construction of a high skilled talent team at or above the senior level, and clearly 
point out the need to "give full play to the fundamental role of vocational schools in cultivating 
high skilled talents." The students trained by vocational schools are precisely the most scarce 
labor force at present. Vocational education has become an important way to promote 
employment and will play a positive role in stabilizing employment and alleviating labor 
shortages. It is suggested to fully utilize the function of vocational education in both education 
and training, and fully leverage the fundamental role of vocational schools in cultivating high 
skilled talents. On the one hand, graduates with professional qualities should be trained 
through academic education, and on the other hand, vocational training should be strengthened 
to enhance the technical skills of existing industrial workers. 

4.2. Fully	leverage	the	advantages	of	vocational	education	in	the	integration	of	
industry	and	education	

The "Opinions on Deepening the Reform of the Construction of Modern Vocational Education 
System" clearly states that "we must adhere to the principles of promoting production through 
education, providing teaching assistance through production, integrating industry and 
education, promoting industry university cooperation, extending the education chain, serving 
the industry chain, supporting the supply chain, building the talent chain, and enhancing the 
value chain, and promoting the formation of a modern vocational education structure and 
regional layout that is adapted to market demand and matches the industrial structure. Support 
leading enterprises, high-level higher education institutions, and vocational schools to take the 
lead in establishing cross regional industry education integration communities that involve 
schools, research institutions, upstream and downstream enterprises. 
The integration of industry and education is a fundamental feature and greatest advantage of 
modern vocational education. Vocational education has great potential in leading the 
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construction of an industry education integration community and building a platform for 
collaborative education between government, industry, and enterprises. However, there are 
still problems such as "uneven distribution of hot and cold" and "information asymmetry" in 
the professional settings and enterprise demands in the field of housing and construction. It is 
suggested to focus on cultivating industry education integrated enterprises on the one hand, 
and optimize the professional layout structure on the other hand, "building majors on the 
industrial chain" and "moving construction sites to campuses", to promote the deep integration 
of high skilled talent cultivation and industrial development in the housing and construction 
field. 

4.3. Government,	administration,	schools	and	enterprises	work	together	to	
build	a	new	system	of	collaborative	education	

Continuous and in-depth cooperation between government, administration, schools, and 
enterprises, working together towards mutual benefit and win-win outcomes. Build a new 
collaborative education system through government support, industry integration, school 
enterprise cooperation, and technical services. Organize the establishment of a talent alliance, 
leveraging the advantages of high-end talents from leading enterprises and professional talents 
from universities. Led by the government, enterprises, universities, and research institutes 
jointly form an intelligent construction talent alliance, establish a learning and exchange 
platform, and enhance the technical and management level of high-end talents. 
School local linkage, government departments promote and guide the construction of industrial 
worker teams, accelerate the implementation of policies that benefit enterprises and the people, 
such as employment, training, and social security. Local authorities will integrate the 
construction of industrial worker teams into key work and projects. Taking the construction of 
the "Smart Installation Industry College" as an opportunity, the "Smart Installation" 
demonstration project will be effectively integrated with "Industry Education Integration Base", 
"Productive Training Base", "Teaching and Training Base", etc., which can not only meet the 
needs of teaching, but also meet the training needs of industrial workers. At the same time, the 
construction and training costs will be reduced, achieving a "win-win situation" for all parties. 
Through various modes of cooperation with the Construction and Installation Industry 
Association and leading enterprises in the construction industry, school enterprise 
collaboration has innovatively formed an industry education integration community with a 
"1+1+N" (1 school+1 industry association+N enterprises) model, carrying out symbiotic 
activities such as collaborative education, collaborative innovation, and industrialization 
cooperation, jointly building and sharing construction achievements in various levels and types 
of skill competitions, industrial colleges, modern apprenticeship systems, industry education 
integration majors, and teacher team construction. 

4.4. Adhere	to	the	principle	of	emphasizing	both	education	and	training,	and	
improve	the	system	of	cultivation,	training,	and	certification	

Vocational colleges take the initiative to undertake the responsibility of "emphasizing both 
education and training", and increase social training efforts while carrying out academic 
education. Improve the vocational skills training, certification system, open up promotion 
channels for industrial workers, and effectively motivate industrial workers to actively 
participate in learning and training. One is to establish an assessment and evaluation system 
that integrates certification, competition, and career positioning, and create an online course 
and training system for intelligent construction majors. Based on student learning records and 
offline skill assessments, apply for professional skill appraisal and issue skill certification 
certificates. The second is to combine it with the "1+X" certificate system. At present, there is a 
phenomenon of "hot schools and cold enterprises" in the implementation of the "1+X" 
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certificate system. Through research, it has been found that many enterprises are not aware of 
this policy, and many workers who need to improve their skills are also not aware of this policy. 
It is recommended that vocational colleges increase publicity, make full use of their training 
and teaching resources, participate in vocational skills improvement actions, and expand the 
scale of training. At the same time, it is recommended that training evaluation organizations 
participate in the implementation of the 1+X certificate system pilot within the institution and 
conduct vocational skill level evaluations for members of society. In addition, accelerate the 
implementation of "credit banks" to open up channels for industrial workers to obtain 
education. 

4.5. Create	a	social	atmosphere	that	respects	labor,	values	skills,	and	
encourages	creativity	

Vigorously create a social atmosphere and enhance the influence of the construction industry 
workforce. Based on the new stage of development, we will vigorously promote the spirit of 
labor and craftsmanship, comprehensively improve the income level, social status, living 
security, career development and other practical issues of industrial workers from multiple 
levels such as government, industry, and society, and advocate the principle of "more for 
laborers and more for those with higher skills". Create a learning atmosphere in the 
construction industry that values new skills, encourage more industry workers to actively learn, 
and continuously improve the skill strength of construction workers in China. Vigorously 
promoting the "Model Worker Spirit", continuously improving the sense of achievement, 
happiness, and security of industrial workers, reversing the social public's perception of low 
professional identity among workers in the construction and installation industry, forming a 
good social atmosphere of "everyone worships labor", thereby promoting the construction of 
industrial worker teams, cultivating national craftsmen in various fields, and providing strong 
technical and skilled talent support for society and the industry. 

5. Conclusion	

In the study of the construction path for the cultivation system of vocational education in the 
construction and installation industry, efforts are made to build a systematic and diversified 
training system to enhance the professional quality and skill level of industrial workers, 
supporting the transformation and upgrading of the construction and installation industry. 
Through carefully designed courses and practical opportunities, workers can master the latest 
construction technologies and safety knowledge, while also developing the ability to solve 
problems and innovative thinking. This comprehensive educational model not only makes 
workers more adept at their jobs but also helps the entire construction and installation industry 
to rejuvenate and move towards a more splendid future. 
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