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THE ROLE OF THE CONSTRUCTION
MANAGER IN THE ERA OF ARTFICIAL
INTELLIGENCE

ULOHA STAVEBNEHO MANAZERA V ERE UMELEJ INTELIGENCIE

Eva Jankovichova, Martin Hanko, Lucia Paulovi¢ova?l
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Abstract

The role of the construction manager is fundamentally changing in the era of artificial
intelligence (Al) from administrative coordinator to strategic decision maker. Al does not
replace the human factor, but it radically increases efficiency, accuracy and safety on the
construction site. Managers who adapt can lead projects faster and at lower costs. One of the
main arguments in favor of artificial intelligence in construction is its ability to
simultaneously improve safety and efficiency. Hazard detection systems reduce accidents,
while predictive models improve schedule and cost management. Studies show that artificial
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intelligence can reduce construction cost overruns by 10 to 15 percent by minimizing
planning errors. However, these benefits come with risks. Therefore, artificial intelligence
only improves management and safety if it is integrated into a clear governance framework
where humans remain in control. The main goal of this article is to point out the impact of
artificial intelligence on the role of the construction manager in the construction planning and
execution process.

Key words: digitalization of construction, construction manager, risk management, predictive
planning

Abstrakt

Uloha stavebného manazéra sa v ére umelej inteligencie (Al) zasadne meni z
administrativneho koordinatora na strategického rozhodovatel'a. Al nenahradza 'udsky faktor,
ale radikalne zvySuje efektivitu, presnost a bezpeCnost na stavenisku. ManaZéri, ktori sa
prisposobia, dokazu viest projekty rychlejSie a s nizSimi nakladmi. Jednym z hlavnych
argumentov v prospech umelej inteligencie v stavebnictve je jej schopnost’ suCasne zlepSit
bezpecnost’ a efektivnost. Systémy na detekciu rizik znizuju pocet nehdd, zatiall Co
prediktivne modely zlepsuju riadenie harmonogramu a nakladov. Studie ukazuji, Ze umela
inteligencia moze znizit’ prekro¢enie stavebnych nakladov o 10 az 15 percent minimalizaciou
chyb pri planovani. Tieto vyhody v3ak prind3aju rizikd. Umeld inteligencia teda zlepSuje
manazment a bezpecnost’ iba vtedy, ak je integrovana do jasného rdmca riadenia, kde si l'udia
ponechdvaju kontrolu. Hlavnym cielom tohto ¢lanku je poukazat na vplyv umelej
inteligencie na Ulohu stavebného manazér v procese pripravy a realizacie vystavby.

KTlucové slova: digitalizacia stavebnictva, stavebny manazeér, riadenie rizik, prediktivne
planovanie

Introduction

For a long time, the site manager has been the central figure in the construction industry,
ensuring compliance with plans, the safety of crews, and the progress of the work. Their
expertise was rooted in on-site experience, team coordination, and their ability to anticipate
unforeseen events. But as construction projects grow in complexity, scale, and regulatory
constraints, this model is reaching its limits. Artificial intelligence is now emerging as a key
driver for managing this growing complexity. According to the World Economic Forum, the
construction sector accounts for nearly 13% of global GDP, yet remains one of the least
productive, with annual productivity growth below 1% for the past two decades. [1]

At the same time, McKinsey estimates that more than 60% of major construction
projects exceed their initial deadlines and budgets. [2] Given these findings, Al appears to be
a tool capable of transforming construction site management not by replacing human
expertise, but by complementing it with predictive analytics and real-time monitoring
capabilities.

Civil engineers are key creators of the infrastructure that forms the foundation of our
society. They design, construct, supervise, operate and maintain a wide range of structures —
from bridges, roads, dams and tunnels, to buildings, water and sewage systems, to airports and
railways. Their work ensures not only the functionality and safety of these structures, but
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must also consider environmental impacts, economic efficiency and societal needs. It is a
profession that requires deep technical knowledge, analytical skills and practical judgment.

It is in this complex engineering discipline, which works with huge amounts of data,
complex calculations and complex projects, that artificial intelligence (Al) is increasingly
penetrating. Al offers new possibilities for data analysis, design optimization, project
management and predictive maintenance. It is therefore essential to examine how Al will
affect the work of civil engineers — whether it will become just another powerful tool, or
whether it has the potential to replace human expertise and decision-making. [3]

MANAGER IN A CONSTRUCTION COMPANY

The construction manager coordinates and supervises the building of all types of residential,
commercial, industrial, and civic structures — from roads to bridges, and office buildings to
factories. A construction manager must have a deep understanding of all facets of the building
process, from the initial planning and foundational work through to project completion. Their
job is to oversee a lot of moving pieces at once, and keep the project on track, on time, and on
budget. Since they act as the intermediary between clients, architects, engineers,
subcontractors, and regulatory personnel, they must have excellent communication and
leadership skills and attention to detail. There are degrees to be a certified construction
manager, however most of the skills required come from experience.

As a construction manager, you will be responsible for overseeing all the logistics of a
construction project. Duties may include creating work schedules for your team and allocating
responsibilities. You might also be required to conduct site visits and report to senior
managers on project progress.

The role of construction manager involves the following duties:
e Overseeing the logistical requirements of a project
o Delegating work to colleagues within your team
e Meeting regularly with clients, third parties and other managers to report on progress
e Setting targets, objectives and responsibilities for all supervised staff
o Regularly reviewing timings, budget, labor, risk and project plans to ensure work stays
on track
o Setting and agreeing budgets
o Conducting site visits to inspect work, check materials and ensure staff are following
health and safety guidelines
« Dealing with contracts and mitigating the impact of any issues
e Ensuring the delivery of high-quality work within contract timescales
Working in an office and on a construction site. [4]
The construction manager is the key manager of the construction company. Organizes,
manages and coordinates construction work and other activities on the construction site and
on the construction site and keeps records of them in the construction diary. [5]

Competence of Construction Manager

Construction project managers oversee all phases of the building process, with their main goal
to ensure the project is completed on time and within scope and budget. An efficient and
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effective construction project manager must be well-versed in all construction methodologies
and procedures and able to coordinate a team of professionals of different disciplines to
achieve the best results. If you are thinking about taking your career to the next level and
becoming a project manager, here are the 6 skills you need to be successful:

1) Technical Communications

As middle management, you will be communicating daily with both contractors and staff as
well as upper management and executives. Having strong verbal, written and presentation
skills will help you communicate effectively with all parties, ensuring the project is done with
minimal frustrations and avoid miscommunication.

2) Building Code Knowledge

Building zoning, bylaws, design specifications, fire protection and structural standards affect
the design and construction of a building. As a project manager it will be your responsibility
to ensure the safety and integrity of the building and adjust as necessary.

3) Construction Estimating

Estimating and controlling construction material quantities allows you, as a project manager,
to accurately forecast and budget costs and materials to ensure the project is profitable and
that the workers have enough supplies and material to complete the project without
roadblocks.

4) Project Control and Scheduling

Planning a construction project is one of the most important skills for project managers.
Recognizing cost controls, scheduling the use of project resources and understanding the
organization’s processes are all essential to the job. Additionally, knowing how to maintain
construction change orders, accurately record project data and perform cost control functions
will ensure project managers are able to present the project’s details to upper management
effectively.

5) Team Management

Construction sites have many layers of teams: upper management, middle management, hired
staff, contractors, and teams within each subcontractor’s company. It takes a significant
amount of skill to manage, schedule and communicate with each team and facilitate
communication between them. The most efficient, productive project managers have excellent
team management skills, understand team dynamics and create a positive environment where
teams work efficiently together.

6) Leadership Skills

Leadership differs from management in that management consists of controlling a set of
entities to accomplish a goal, whereas leadership refers to one’s ability to influence and
motivate others to work towards a common goal. Not all managers are good leaders; however,
the best project managers are able to influence those around them in a positive way. Strong
leaderships skills are arguably the most important skill in any management position. [6]

Other competencies include:
* required professional qualification,
« sufficient professional experience and proof of successful practical work at
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construction management,

» control of the technologies necessary for the management and implementation of
construction

processes,

 knowledge of the administrative agenda of the building,

» controlling the competences of subordinate workers,

 knowledge of technical and legal regulations regarding construction works,

» control of regulations related to OSH, OZP, fire regulations and

hygienic,

* personal qualities suitable for management (ethical, moral, integrity).

Project managers with a deep understanding of their industry's trends, regulations, and
challenges can lead projects more effectively. Managers must align individual project goals
with the organization's broader strategic objectives, ensuring that each project contributes to
the mission and success. [7]

How Al is Integrated into Construction Site Management and Oversight

Artificial intelligence is gradually being integrated into every stage of the construction project
lifecycle, from planning through to final delivery. It relies on the convergence of several
technologies, including BIM, 10T sensors, computer vision, and predictive systems.

o Predictive planning: Algorithms analyze thousands of past projects to anticipate the
risk of delays caused by weather conditions, material availability, or conflicts between
trades. Some companies have reduced delays by 20% using these models.

e Real-time monitoring: The use of drones and cameras integrated with Al-powered
vision systems allows for a comparison of the actual condition of the construction site
with BIM models, instantly identifying any discrepancies.

o Enhanced safety: Models automatically detect instances where personal protective
equipment is not being worn, hazardous areas, or risky behavior. The International
Labor Organization estimates that these systems can reduce serious accidents by up to
25%. [8]

e Smart resource management: Al optimizes the allocation of teams, equipment, and
vehicles, reducing downtime and logistics costs.

o Predictive maintenance: Heavy machinery is equipped with sensors that monitor
vibrations, temperatures, and usage cycles to anticipate breakdowns before they
disrupt construction operations.

These applications profoundly transform the timing and visibility of construction site
operations, providing the site manager with a comprehensive and dynamic overview of the
work environment.

A New Role for the Site Manager

In this context, the role of the site manager is changing significantly. No longer content to
simply coordinate teams on-site, he is becoming a conductor of data and decisions. Predictive
dashboards, automated alerts, and scenario simulations are transforming the way he plans and
makes decisions.
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» He oversees algorithmic systems that suggest priorities and adjustments.

» He retains ultimate responsibility for decisions, particularly regarding safety and

compliance.

» He interprets the subtle cues provided by Al based on his practical experience.

» He plays a central role in coordinating between engineers, site supervisors,

suppliers, and subcontractors.
Al doesn’t eliminate uncertainty on a construction site, but it makes it easier to understand.
The site manager remains indispensable for handling the unexpected, resolving interpersonal
conflicts, and adapting decisions to local conditions. [9]

What Skills Does a Construction Site Manager Need in the Age of Al

The core competencies of a site manager—technical expertise, hands-on leadership, and
organizational skills—remain essential. But in the age of connected construction sites and
predictive algorithms, new skills are now being added to the mix.

Technical and digital skills
e Understanding BIM tools and Al-enhanced monitoring platforms.
e Read and interpret predictive dashboards.
« Interact with computer vision systems and sensor data.
o Data literacy: The ability to interpret analytics and recommendations from Al systems.

Analytical and decision-making skills
o Assess the reliability of algorithmic alerts.
« Balancing automatic recommendations with human constraints.
e Anticipate the medium-term impacts of decisions made in real time.

Human, regulatory, and ethical competencies
« Maintaining team buy-in in the face of increasing automation.
o Ensure compliance with safety standards and legal liability requirements.
o Itis important to understand that the final decision remains a human one, even when it
is supported by algorithms.
« Emotional intelligence: Deepening communication with people that machines cannot
replace.
o Cybersecurity: Protecting sensitive project data from attacks.
According to the Boston Consulting Group, more than 70% of construction site managers will
need to acquire advanced digital skills by 2030 to remain employable. [10]
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Key Skills for the Future of a Civil Engineer

The following will be key to future success for civil engineers:

m Strong engineering fundamentals: Deep understanding of statics, dynamics, materials,
geotechnics, hydraulics, etc.

m Systems thinking: Ability to see the project as a whole and understand the interactions
between its parts.

m Critical thinking and problem solving: Ability to analyze complex situations, evaluate
solutions (including Al-generated ones) and make informed decisions.

m Al and data literacy: Understanding of AI/ML principles, ability to work with data and use
relevant software tools (BIM, CAE, Al platforms).

m Adaptability and willingness to learn: Readiness for rapid technological changes and new
methodologies.

m Communication and collaboration skills: Effective collaboration in multidisciplinary teams
and with various stakeholders.

m Project management.

m Ethical awareness and responsibility: Consideration of safety, sustainability and social
impact. [12] [13]

Conclusion
What will the job of a construction foreman look like in the future? The site manager of the
future will work in hybrid environments that combine on-site operations with digital
management. They will be assisted by Al co-pilots capable of simulating scenarios,
anticipating delays, and flagging emerging risks. Construction sites will become increasingly
automated and connected. New roles will emerge, such as BIM-AI supervisor or algorithmic
security coordinator. The site manager will play a key role in the green transition by
optimizing resource use and reducing the carbon footprint of projects.

Despite these changes, their role will remain fundamentally human. The ability to lead
teams, handle unexpected situations, and make responsible decisions cannot be automated.
[14]
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It is extremely unlikely that Al will completely replace the civil engineer. While Al can excel
at data analysis, optimization, and automation of routine tasks, it lacks the human judgment
needed to solve unstructured problems, the creativity to find innovative solutions, the ability
to adapt to unpredictable construction conditions, and the ethical responsibility for the safety
and impact of construction.

Al is becoming an indispensable tool that enables civil engineers to design and build
better, more efficiently, and more sustainably. The role of the engineer is shifting to strategic
decision-making, system integration, managing complex projects, and using Al to achieve
better results.

The future belongs to civil engineers who can combine their deep expertise with a
mastery of new technologies. Al will help construction managers meet the challenges of the
21st century — from climate change to increasing urbanization. [15]

This article was recommended for publication in a scientific journal Young Science by:
Assoc. Prof. Sabah Shawkat, PhD.
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