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Abstract. This paper looks at how digital technology is changing human resource
management in construction companies. With the industry facing market pres-
sure, policy changes, and a major shift in how things are done, old HR methods
are no longer enough. Construction companies have long struggled with prob-
lems like a lack of workers with the right mix of skills, high employee turnover,
and training that doesn't really work. This study suggests three main ways to use
digital tools to fix these issues. First, a digital platform can be built to match talent
with project needs across their entire lifecycle, using data to find the right person
for the right job at the right time. Second, immersive training using VR and AR
can make safety training more effective by letting workers practice in realistic
scenarios before going on site. Third, companies can adopt a more flexible ap-
proach to labor through shared worker mechanisms and create clearer career
paths that help ordinary workers develop both practical and technical skills. By
doing this, companies can not only reduce costs and improve efficiency but also
turn their workforce from a cost center into a real strategic advantage, providing
the talent needed to support greener, more industrialized, and smarter construc-
tion methods.
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1 Introduction

At present, digital technologies have been deeply integrated into various stages of the
construction industry, manifesting in areas such as Building Information Modeling, in-
telligent construction management, asset operation and maintenance management, and
sustainable development practices. However, the overall pressure on the industry con-
tinues to grow. In response to shrinking market demand and intensifying operational
difficulties, construction enterprises are facing survival pressures from difficulties in
collecting payments and continuously declining profits. Simultaneously, increasingly
stringent policies and profound industrial adjustments are forcing these enterprises to
accelerate business transformation and structural reorganization. This presents im-
mense challenges to their operation and development.
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Human resource management in the construction industry has long grappled with
the following contradictions: First, a disconnect exists between the skill systems of tra-
ditional positions and the demands of emerging business needs, leading to a structural
shortage of interdisciplinary talent who possess both professional qualifications and
digital capabilities. This makes skill mismatch a prominent issue. Second, high staff
turnover coupled with inadequate training systems, along with a relatively low level of
information management, makes it difficult to support the construction of a talent pipe-
line and the continuous improvement of workforce efficiency. As the industry's demand
for highly skilled, interdisciplinary talent increases, the current workforce—predomi-
nantly composed of general laborers—struggles to meet the requirements of new con-
struction technologies and management practices. This results in bottlenecks for enter-
prises in project execution and innovation. In this context, research into human resource
management holds significant value. This article aims to investigate the current state of
human resource management in construction enterprises against the backdrop of digi-
talization and propose corresponding optimization strategies, with the goal of helping
the industry address the pressing challenges of talent shortages and skill deficiencies,
thereby assisting enterprises in achieving higher-quality development.

Under the influence of the digital wave, the construction industry, as a typical labor-
intensive sector, is seeing its project-based operating model undergo deep transfor-
mation. Construction companies rely heavily on specific project lifecycles. From de-
sign and construction to project completion and delivery, each stage has significantly
different needs for professional skills and labor types. This places high demands on the
agility of human resource management. With digital technologies like big data, Al, and
the Internet of Things, companies need to break down traditional management barriers.
They should build a "digital HR middle platform" to achieve accurate matching and
real-time deployment of talent across different projects and regionst'l.

Facing increasingly fierce market competition, construction companies must inte-
grate digital thinking deeply into their HR management structure . By creating dynamic
talent profiles, smart scheduling systems, and remote collaboration platforms!, they
can not only respond quickly to workforce gaps caused by project fluctuations but also
use data-driven insights to improve talent allocation efficiency. This approach helps
reduce costs and improve efficiency, while also building a highly flexible digital talent
ecosystem that strengthens their core competitiveness.

2 Build a Full-Lifecycle Digital Platform for Smart Talent
Matching

Construction projects involve many different specialties, like civil work, electrical and
mechanical systems, and interior finishing. Each stage of a project also has very differ-
ent skill needs. Building a full-lifecycle digital platform for smart talent matching can
help construction companies break down the "information silos" between project sites
and deal with the challenges of project cycles and high employee turnover. This plat-
form can use big data and Al to create a dynamic "digital skills profile" for every em-



Research on Human Resource Management in Construction Enterprises ... 581

ployee, from project managers to specialized workers. It doesn't just collect basic in-
formation like education and certificates. It also pulls in real work data, such as expe-
rience with BIM modeling and smart site systems, plus dynamic tags like past project
performance reviews and quality and safety scores. This creates a clear and accurate
picture of each person's abilities’.

In practice, the platform can automatically match an employee's skills with the spe-
cific skill and certification needs of a project phase. When a company wins a new pro-
ject or makes a design change, the system can search the entire labor database in sec-
onds. It can quickly find available workers with the right skills and recommend them
for the job. This makes it possible to move people with projects and use internal talent
more effectively. At the same time, the platform can also connect to outside labor re-
sources. For unexpected rushes or seasonal peak demands that aren't core business, it
allows companies to bring in temporary help "instantly and pay by the day." More im-
portantly, the system includes the construction industry's "safety red lines" and a data-
base of regulations. It automatically checks things like the expiration dates on special
equipment operation permits, safety training records, and health checks for high-risk
workers. This helps make sure the right person with the right certificate is on the job,
preventing illegal hiring and safety risks from the start. By managing everything digi-
tally across the full project lifecycle, this kind of platform aims to solve the industry's
common problem: struggling to find the right person when busy, while paying for idle
staff when things are slow.

3 Upgrade the Immersive Digital Safety Training and Skills
Empowerment System

The construction industry is high-risk, with accidents often caused by falls from height,
being struck by objects, and machinery. Traditional training methods, like reading
safety rules and signing attendance sheets, are not very effective. A better approach is
to use immersive digital safety training and skill development systems. This is a key
way for construction companies to extend their HR efforts directly to front-line workers
and solve the problem of training becoming a mere formality.

By using VR and AR technology to create realistic 1:1 simulations of accidents—
such as tower crane collapses, formwork failures, or falling objects—companies can
build a hands-on training environment that mixes the virtual with the real. Workers
could be required to pass virtual skill tests before starting high-risk tasks like erecting
scaffolding or doing deep excavation work¥. The system would automatically check
their scores and link to the site access gates, creating a firm rule: "no pass, no work."

At the same time, this system can work with Internet of Things (IoT) technology.
Smart safety helmets and environmental sensors can spot risks in real time. If the sys-
tem detects strong winds, high temperatures, or a worker entering a dangerous area like
an unprotected edge, it can instantly send safety guides and emergency procedure vid-
eos to the worker. It can also tie training directly to the day's tasks. For example, if a
worker is doing external wall insulation or pouring concrete, the system can generate a
short quiz focused on the specific risks of that job, like fire or fall prevention. Linked
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with facial recognition and the site gates, this ensures a "one task, one training" ap-
proach.

This method does more than just improve safety awareness and practical skills
through immersive experiences. The real-time work hours and location data collected
from ID-checked gates and smart wearable devices also helps stop attendance fraud.
This provides accurate data for calculating pay based on actual work done. Ultimately,
it helps move safety management from a "reactive rule-enforcement" model to a "pro-
active prevention" model in the digital age.

4 Promote the "Shared Labor'" Mechanism and the Dual-
Track Strategy for Versatile Talent

The construction industry is heavily affected by seasons, policies, and cash flow, lead-
ing to major swings in production. It also faces a structural problem where there is both
a shortage of labor and difficulty for college graduates to find jobs in the sector. Com-
panies need to build a flexible human resources ecosystem. Promoting a "shared labor"
mechanism alongside a dual-track strategy for developing versatile talent can be a key
way for construction companies to handle these production swings and structural labor
issues. This helps shift HR from being a "cost center" to a "strategic asset."

In terms of how they use labor, companies need to move away from the traditional
idea of fixed staffing. They can build an industry-wide digital HR pool. For seasonal
peak demands in areas like interior finishing or electrical and mechanical installation,
a platform can be used for flexible scheduling, allowing for "instant calls and on-de-
mand arrival." During slow periods like winter breaks or environmental inspection win-
dows, the company could temporarily lend out extra skilled workers, like welders and
pipefitters, to related projects or other firms. This helps reduce the cost of idle workers
as much as possible.

When it comes to training and development, companies need to rebuild their com-
petency model around "digital skills plus technical skills." This pushes traditional con-
struction workers to become modern "industrial workers." Site managers should learn
to use drones for surveying and operate smart site data dashboards. Laborers need the
ability to read electronic drawings and use smart measuring tools. At the same time, a
dual career path should be created, with tracks for both "practical skills" and "technical
expertise." For example, an excellent bricklayer who learns to use BIM software for
layout planning could be certified as an "intelligent construction foreman." A technical
staff member who gets certified as a carbon emission manager could qualify as a "sus-
tainability expert." This kind of system helps workers advance beyond traditional career
limitst.

By using tools like a visual dashboard for tracking workforce performance and using
big data to optimize project staffing standards, companies can not only reduce costs and
improve efficiency. They can also, through points-based promotion paths and electronic
skill records, help change a temporary worker's mindset into a long-term sense of be-
longing to the company. This provides solid talent support for the company's shift to-
ward greener and more industrialized construction methods.
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5 Conclusion

Against the dual backdrop of the digital wave and major industry shifts, the transfor-
mation of human resource management in construction companies has moved beyond
being a simple tool for efficiency. It has become a core strategy that directly affects the
survival and high-quality development of the entire business. The first priority is to
build a full-lifecycle digital platform for smart talent matching, which can completely
break down the "information silos" between different project sites.

This platform uses big data and Al to create a dynamic "digital skills profile" for
every employee. This profile brings together information like education background,
professional certificates, BIM application data, and past project performance reviews.
It allows for accurate comparisons between talent supply and demand across different
regions and project phases. When a new project starts or a design change happens, the
system can search the entire company's workforce—and even external labor data-
bases—in seconds. It quickly finds available people with the right skills and makes it
possible to move them where they're needed. At the same time, it can connect to smart
labor resources outside the company to handle unexpected rushes. This helps solve the
recurring problem of having trouble finding the right people during busy periods while
still dealing with high labor costs when work is slow.

More importantly, the platform includes the construction industry's "safety red lines"
and a database of relevant regulations. It automatically checks things like the expiration
dates on special equipment operation permits and the health records of workers doing
high-risk tasks. This helps ensure the right person with the right certificate is always on
the job, preventing illegal hiring practices and safety issues from the start. In this way,
the platform builds a digital line of defense for the company's compliance and risk man-
agement.

With better resource allocation and safety risk control in place, construction compa-
nies need to go a step further. By upgrading their immersive digital safety training and
skill development systems, and by promoting a "shared labor" mechanism alongside a
dual-track strategy for versatile talent, they can push HR to evolve from a "cost center"
into a true "strategic asset."

For one thing, companies can use VR and AR technology to create 1:1 simulations
of accidents like tower crane collapses or formwork failures. Workers would be re-
quired to complete virtual drills and pass tests before starting high-risk tasks. Combined
with IoT devices that monitor environmental risks in real time, this approach ties train-
ing results directly to site access permissions. It tackles the old problem of safety train-
ing becoming just a formality. At the same time, the real work hour data collected from
ID-checked gates provides accurate information for calculating pay based on actual
work done.

For another, companies need to build a flexible HR ecosystem. An industry-wide
"talent pool" can help balance labor surpluses and shortages during different seasons,
cutting down on idle time and costs. Companies should also rebuild their competency
model around "digital skills plus technical skills." A dual career path should be created,
with tracks for both practical skills and technical expertise. This opens up clear career
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paths, helping ordinary workers move up to become "intelligent construction foremen"
or even "sustainability experts."

With tools like a visual dashboard for tracking workforce performance and using big
data to optimize project staffing standards, companies can do more than just solve prob-
lems like mismatched skills and high turnover. They can also give front-line workers a
stronger sense of belonging in their careers. This provides a steady stream of talent to
support the company's shift toward greener, more industrialized, and smarter ways of
building.
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