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ABSTRACT

Artificial Intelligence (AI) has been adopted in the construction industry for multiple
tasks. Although it has been identified that AI has critical impacts on the future of
work, few studies have explored the construction workforce. Existing studies mainly
discussed the applications of AI on construction tasks, while a comprehensive review
of how AI will influence the future of work in this sector is still lacking. To address
the research gap, this study conducts a systematic review to investigate how AI will
influence the future of work in the construction industry. Based on over 500 articles,
20 studies from 2020 to 2025 were reviewed to identify current trends and challenges
in this field. Key findings reveal that current research trends include construction
operations and AI, construction workforce education and AI, construction industry
development and AI, as well as AI and relevant technologies. It was indicated that
AI will not replace the labor workforce but will redefine some existing roles and
create new roles in the construction industry. Main challenges include AI-related skills
and training to develop the AI-skilled workforce, human-centered AI that emphasizes
human-AI collaboration, and integration of AI and relevant technologies in the
construction industry. Future studies could focus on human-centered AI development,
AI-related training and education, and construction industry development with AI.
Companies should pay attention to AI-related training, adjustment of roles, and
transparent communication. This study provides a comprehensive understanding of
how AI could reshape the future of work in the construction industry and reveals future
research directions, contributing to both workforce development and AI integration in
this sector. The recommendations could also help foster a balanced, human-centric AI
adoption process in the construction industry.
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INTRODUCTION

With the labor-intensive nature of the construction industry, Artificial
Intelligence (AI) has shown the potential to enhance productivity, safety, and
efficiency of construction projects, as well as address complex challenges in
construction management (Musarat et al., 2024; Rafsanjani and Nabizadeh,
2023; Zhang and Jiang, 2024). Even though the construction sector was
recognized as relatively slow in technological adoption, AI has become a part
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of workplaces and organizations in this sector (Pink et al., 2024). However,
the impacts of AI integration on the future of work for the construction
workforce remain unclear. For example, it was estimated that around 35%
of construction jobs in the U.S. are at high risk of automation by 2030
(de Soto et al., 2022), causing concerns regarding the future of jobs and
wages. On the contrary, some studies indicated that AI could create new
and specialized roles in the construction sector (Hajirasouli et al., 2025),
which will not reduce total employment. Therefore, to better promote AI
integration and prepare the construction workforce for future changes, it is
necessary to investigate how AI adoption could reshape the future of work
in the construction industry.

Existing studies have discussed the impacts of AI on the future of work.
For example, AI could complement and support existing tasks, replace
some human tasks, and generate new roles (Selenko et al., 2022). It will
also influence workplace and organizational practices (e.g., document and
information access, informationmanagement, and decision-making) (Gkinko
and Elbanna, 2023a, 2023b). However, limited studies paid specific attention
to the construction industry. Current studies reviewed the applications of
AI and relevant technologies in the construction field, such as construction
projects, education, and management (Ilbeigi and Farahani, 2025; Li, Zhang,
et al., 2025; Zhang and Jiang, 2024). Even though some studies mentioned
the influences of AI on the construction workforce from certain perspectives,
such as trust between AI and workers (Chang and Hasanzadeh, 2024;
Emaminejad et al., 2024; Emaminejad and Akhavian, 2024), AI-related skills
and training (Darko et al., 2020; Nabizadeh Rafsanjani and Nabizadeh,
2023), and the relationships between AI and employment (Hajirasouli et al.,
2025; Ren et al., 2024), a comprehensive review of how AI will influence the
future of work in this sector is still missing.

To address the above research gap, this study aims to conduct a systematic
review to investigate how AI will reshape the future of work in the
construction industry. Through literature identification and screening, 20
articles were included in further analysis. Bibliometric analysis and review
of full-text were conducted to extract and interpret the key information
from the literature. Finally, the key findings and recommendations were
summarized. This study provides new insights into the construction
workforce development by highlighting the comprehensive impacts of AI on
the future of work and supports future research and practices by offering
recommendations.

METHODOLOGY

A systematic review was conducted in this study to investigate how AI
influences the future of work in the construction industry. The literature
search and screening process follows the PRISMA (Preferred Reporting Items
for Systematic reviews and Meta-Analyses) framework (Page et al., 2021).
Figure 1 shows the methodology of this study, including four steps: literature
identification, literature screening, data analysis, and interpretation and
summary (Passas, 2024).
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Figure 1: Research methodology of this study.

The first step is to search relevant literature in multiple databases
(i.e., Google Scholar, Web of Science, and ScienceDirect). Keywords
used for search include: “future of work”, “artificial intelligence”, “AI”,
“construction”, and “construction industry”. Over 500 articles were
identified in this step. Second, at the screening step, the titles and abstracts
of the articles were reviewed to exclude irrelevant literature. 35 articles
were downloaded for further review. After that, full-tests were carefully
reviewed to identify the literature closely related to the topic. Finally, 20
articles were included for further analysis. Third, the analysis step covers
both qualitative and quantitative analyses. Quantitative analysis covers the
bibliometric analysis conducted by VOS viewer to show the relationships
between keywords in the identified articles. Qualitative analysis indicates
reviewing full-texts and summarizing key information manually. The last step
is interpreting both the quantitative and qualitative results and summarizing
key findings and recommendations for both future research and industrial
practices.

RESULTS AND DISCUSSION

Based on quantitative and qualitative analysis, current research trends in the
intersection of AI and the construction workforce are summarized. Major
challenges in this field are also identified. Finally, future research directions
and practical recommendations are proposed.

Research Trends

Figure 2 shows the network graph of 20 articles using the VOS viewer.
Different colors and lines represent the clusters of items (keywords from
articles) and their relationships. In total, 72 items were included in this
network, forming ten clusters. The “artificial intelligence” and “construction
industry” were the core items in the network, which are the most relevant
keywords of this topic. Some other items also played an important role, such
as “workforce”, “construction 4.0”, “capital”, “robotics”, “automation”,
“digital transformation”, etc., indicating that this is a comprehensive topic
that mostly considers the connections between construction operations,
workforce development, and digital technologies.



1158 Wu

Figure 2: Network graph of keywords.

Table 1 shows the detailed items for the ten clusters. Four major research
trends were summarized: (1) Cluster 1: Construction operations and AI,
(2) Clusters 2, 4, and 10: Construction workforce education and AI,
(3) Clusters 3, 5 and 6: Construction industry development and AI, and
(4) Clusters 7, 8 and 9: AI and relevant technologies.

Table 1: Clusters in the network graph.

Clusters Items (Keywords)

Cluster 1 Construction 4.0, construction automation, digital fabrication
(dfab), human-robot interaction, industrialized construction,
organizational structure, platform-based integration, project
delivery and contract strategies, project-based integration, robotic
construction

Cluster 2 Architecture, construction, education, engineering, generative AI,
LLM (large language models), practice, trends, upskilling

Cluster 3 Bibliometric, construction 5.0, digital twin, HRC
(human-robot-collaboration), human centricity, industrial 5.0,
IOT (internet of things), resilience, sustainability

Cluster 4 Adaptability, AI anxiety, AI literacy, case study, construction
industry, modern methods of construction, skills, workforce

Cluster 5 Architecture-engineering-construction, artificial intelligence,
automation, digital transformation, industry 4.0, machine
intelligence, review, scientometric

Cluster 6 Capital, competitive advantage, competitiveness, future,
industrial revolution, resources, technological change

Cluster 7 AEC industry, challenges, future directions, large language
models, literature review, transformer-based architecture, use
cases

Cluster 8 Emerging technologies, home automation, industrial relations,
internet of things, smart manufacturing, socio-technical change

Continued
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Table 1: Continued

Clusters Items (Keywords)

Cluster 9 Big data, human centered, machine reading comprehension,
natural language processing

Cluster 10 Productivity, robotics, technology adoption, trust

The first research area supported by Cluster 1 is how to apply AI in
construction operations, such as “construction automation”, “human-robot
interaction”, “project delivery and contract strategies”, “platform-based
integration”, and “project-based integration”. It indicates that AI could
transform the future of work by revolutionizing construction operation
methods, including both construction and management. For example, Darko
et al. (2020) indicated that adopting AI could lead to the re-engineering of
construction processes.Musarat et al. (2024) explored the ways and obstacles
of robotic adoption in construction. Johare et al. (2022) discussed how AI
could change business strategies in the construction sector. One key finding is
that AI is not likely to completely replace the human workforce (Emaminejad
and Akhavian, 2024; Johare et al., 2022). Human input and cooperation
are important for the successful and effective adoption of AI and relevant
technologies (Rafsanjani and Nabizadeh, 2023).

Second, current studies discussed how AI influences the construction
workforce and education, as shown in clusters 2, 4, and 10. A majority
of studies mentioned that AI is closely related to education and training.
Adopting AI requires upskilling of workers, such as a fundamental
understanding of AI, familiarity with AI tools, integration of AI and
construction knowledge, and other digital transformation skills (Li, Griffin,
et al., 2025; Onatayo et al., 2024). New human roles and skill sets may
evolve as AI and other digital technologies become established (Pink et al.,
2024). Robust training programs are necessary for developing the AI-skilled
workforce (Bogosian et al., 2020), which is also an essential component for
managing workforce productivity (Nwaogbe et al., 2025). Also, construction
workers’ adaptability and anxiety about AI are significant topics. It was
shown that a clear understanding of AI and relevant skills could reduce AI
anxiety and facilitate adaptation to AI use (Li, Griffin, et al., 2025; Maitz
et al., 2022). In addition, some studies investigated the trust between AI
and the construction workforce (Chang and Hasanzadeh, 2024; Emaminejad
et al., 2024; Emaminejad and Akhavian, 2022), showing the multiple
dimensions of trust frameworks.

Third, AI was closely related to the construction industry development, as
shown in clusters 3, 5, and 6. Human-centric approach of AI adoption and
human-AI collaboration emphasize the transformation of the construction
workforce with upskilling or reskilling, leading to the transition of the
industry (Akhavan et al., 2025). Integrating AI adoption with construction
5.0 & industry 5.0 and construction 4.0 & industry 4.0 connects the
new approach with resilience, sustainability, and other dimensions of the
industrial revolution (Akhavan et al., 2025; Hajirasouli et al., 2025). It
was also highlighted that even though there are some concerns about
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job displacements, AI adoption will not reduce total employment in the
construction industry: existing roles will evolve, and new roles will be created
(de Soto et al., 2022). AI adoption and the workforce’s adaptability will
also influence the competitive advantage of organizations in the construction
industry (Aigbe et al., 2024). Besides the AI-relevant training, AI-integrated
organizations also require dynamic leadership and excellent teamwork (Ren
et al., 2024).

Finally, some studies explored AI and other relevant technologies, as
listed in clusters 7, 8, and 9, such as generative AI, large language
models (LLM), internet of things (IoT), big data, and natural language
processing (NLP) (Johare et al., 2022; Kampelopoulos et al., 2025).
One major finding is that the application of these technologies requires
human-centered approaches and should consider social and organizational
changes.

Main Challenges

According to the literature review, three main challenges were summarized
as follows: (1) AI-related skills and training, (2) Human-centered AI, and
(3) Integration of AI in the construction industry.

A majority of studies mentioned that developing the AI-skilled workforce
is the major challenge in this field. The adoption of AI in the construction
industry causes concerns, such as job displacement, changes in operations,
security, etc. (Bogosian et al., 2020). These concerns will not only influence
workers’ productivity and well-being (Emaminejad et al., 2024) but also
hinder the implementation efforts of AI (Li, Griffin, et al., 2025).Moreover, it
was indicated that construction workers have a rather superficial and vague
understanding of AI and lack appropriate resources of information about
AI (Maitz et al., 2022). Therefore, it is necessary to provide specialized
training and orientation programs to familiarize workers with AI and
relevant technologies (e.g., robotics) and address their concerns over the
implementation of these new technologies (Musarat et al., 2024). The
training and required skills would cover a wide range of topics, such as basic
concepts of AI, AI roadmaps and strategies at the company-level, required
and specialized skills for utilizing AI in their tasks, strategies to embrace
changes, etc.

How to develop human-centered AI is another key concern. Existing
studies mainly focus on the technical aspects of AI adoption in multiple
construction tasks and highlight the improvement of performance. However,
it was shown that AI will not completely replace the labor force (Pink
et al., 2024). Instead, human workers and AI may need to collaborate
in future construction tasks. When the AI is unable to properly handle
complex human-related information and tasks in construction operations,
human input is necessary (Rafsanjani andNabizadeh, 2023). In the transition
from construction 4.0 to construction 5.0, it is important to integrate
a human-centric approach into advanced technologies such as AI (Re
Cecconi et al., 2024). A balanced collaboration between humans and
intelligent technologies is emphasized to improve construction efficiency
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and performance as well as enhance human well-being. Therefore, the
development of human-centered AI and relevant strategies and training is
necessary for AI adoption in the construction industry.

Many studies also emphasized the importance of integrating AI into
construction practices, particularly in conjunction with other technologies.
As one of the advanced technologies, AI is usually connected with many other
tools when applied in the construction field, such as robotics, IoT, big data,
etc. (Johare et al., 2022; Kampelopoulos et al., 2025; Musarat et al., 2024).
There are also some well-developed technologies in construction practices,
such as Building Information Modelling (BIM). Utilizing these technologies
could improve the productivity, safety, and efficiency of construction
projects. Thus, how to integrate these different technologies and apply
them in construction practices becomes an important challenge. It requires
a comprehensive understanding of the construction process, knowledge
of various technologies, and consideration of workers’ adaptability to
changes.

Future Research Directions and Practical Recommendations

Based on the current research trends and main challenges, some future
research directions are discussed. The first research direction is the
development of human-centered AI in construction operations. Existing
studies emphasized the importance of a human-centric approach in AI
adoption, while specific strategies and methods are still missing. From a
technical perspective, future studies could explore how machines can better
understand and utilize human input in the construction industry, especially
considering different construction tasks. From the human perspective,
researchers could investigate diverse factors that may influence the human-
AI interaction, such as trust building, workers’ adaptability, and workers’
knowledge, skills, and abilities, which could contribute to workforce
transition in the construction industry in the new era of AI and other relevant
technologies.Moreover, future work could focus on the AI-related workforce
training and education. While many studies highlighted the importance of
AI-related training, more efforts should be made to develop specific and
robust training programs. The training program not only aims to equip
workers with technical knowledge of AI adoption but also offers support
to the acceptance of new technologies and a smooth transition of human-
AI interaction in the construction industry. Also, AI-related topics should be
emphasized in construction education to provide the necessary knowledge
to the new generation of the workforce. In addition, future studies could
further explore construction industry development with AI.With the progress
of AI adoption in the construction industry, more cases and data will be
available to analyze the current trends and predict future directions of the
development of construction industry. Also, it was indicated that AI adoption
could support construction 5.0 and industry 5.0. More efforts are needed to
explore specific ways to contribute to construction 5.0 with AI and other
relevant technologies.
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From a practical perspective, several recommendations are provided for
construction companies to better adapt to AI adoption. First, AI-related
training is a necessary part to be provided. The training topics may include the
introduction of AI and its application in the construction industry, required
skills for different roles that may interact with AI in various ways, the
culture of innovation and adaptability to changes, etc. It is an essential
element to prepare workers for AI and other potential new technologies.
Specific training should be provided to the management team to help
establish AI roadmaps for the company. Second, with the AI integration,
companies should adjust existing roles and create new roles considering
AI-human collaboration. With AI adoption, some existing roles that were
done by humans may be changed to be undertaken in collaboration between
humans and machines. It is important to develop guidance for workers
regarding how to work with AI. Also, new human roles may evolve as AI
is utilized in multiple tasks, such as an AI developer. Companies should
analyze their unique needs and resources to make decisions about adjusting
roles in response to AI adoption. In addition, communication should be
emphasized throughout the process. Most concerns stem from a lack of
information and communication. To promote AI adoption, companies should
develop programs to achieve transparent and prompt communication. The
information that workers should be aware of may include the AI roadmaps
and strategic plans at the company level, role adjustments related to AI
adoption, and resources for training and relevant support regarding working
with AI.

CONCLUSION

The construction industry, traditionally characterized by slow technological
adoption, is undergoing a transformative shift due to the integration of
AI. This study conducted a systematic review to investigate how AI will
reshape the future of work in the construction industry. The methodology
follows the PRISMA framework for literature search and screening. After
screening over 500 sources, 20 studies from 2020 to 2025were systematically
reviewed to identify current trends, challenges, and opportunities at the
intersection of AI and the future of work in the construction industry.
There are some key findings. First, four current research trends were
identified through a bibliometric analysis, which resulted in ten clusters:
construction operations and AI, construction workforce education and AI,
construction industry development and AI, as well as AI and relevant
technologies. Although there are some concerns of job displacement, it
was shown that AI is unlikely to replace the labor workforce in the
construction industry, but will redefine some existing roles and create new
roles. Main challenges include AI-related skills and training to develop
the AI-skilled workforce, human-centered AI that emphasizes human-AI
collaboration, and integration of AI and relevant technologies in the
construction industry. Finally, future directions about human-centered AI
development, AI-related training and education, and construction industry
development with AI, as well as practical recommendations of AI-related
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training, adjustment of roles, and transparent communication were provided
to guide future research and industry practices. This study provides an
innovative and comprehensive understanding of AI’s role in reshaping the
future of work in the construction industry and reveals future research
directions, contributing to both workforce development and AI integration
in this sector. Practically, the provided recommendations could help foster a
balanced, human-centric AI adoption process in the construction industry.
However, this study has two limitations. First, as a preliminary literature
review, this study covers a limited number of studies. Future work could
expand the keywords and range of publication years to include more
relevant articles. Second, this study mainly focuses on the content analysis
of literature, while the information of the author, year, and region is
not included. Future studies could also explore other elements in the
bibliometric analysis to provide a more comprehensive understanding of this
field.
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