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Abstract 
Artificial intelligence (AI) seems to be everywhere these days—from predictive analytics to 
jobsite safety tools. Considering the hype, companies in the construction industry are looking 
to cut through the noise and figure out how to use AI in ways that are practical and 
responsible. With so many tools on the market, it’s no wonder that skepticism is becoming 
common. It’s a challenge for construction leaders to make sense of it all as they look for ways 
to ensure that AI is used ethically and effectively in the construction industry. The main goal 
of this article is to highlight the importance and significance of artificial intelligence ethics in 
the construction industry. 
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Abstrakt 
Zdá sa, že umelá inteligencia (UI) je v dnešnej dobe všadeprítomná – od prediktívnej 
analytiky až po nástroje bezpečnosti na pracovisku. Vzhľadom na rozruch okolo toho sa 
spoločnosti v stavebníctve snažia prelomiť hluk a prísť na to, ako používať UI praktickými a 
zodpovednými spôsobmi. Pri toľkých nástrojoch na trhu niet divu, že skepticizmus sa stáva 
bežným. Pre vedúcich pracovníkov v stavebníctve je výzvou pochopiť to všetko a hľadať 
spôsoby, ako zabezpečiť, aby sa UI v stavebníctve používala eticky a efektívne. Hlavným 
cieľom tohto článku je poukázať na dôležitosť a význam etiky umelej inteligencie 
v stavebníctve. 
Kľúčové slová: etika umelej inteligencie, právne dôsledky AI v stavebníctve 
 
Introduction 
New construction technologies include artificial intelligence (AI) and machine learning, 
robotics and automation, and 3D printing for site surveys, safety training, and building 
structures. Other innovations are augmented and virtual reality (AR/VR), drones for 
monitoring, and data analytics tools like Power BI. Technologies like Building Information 
Modeling (BIM) are also evolving beyond design to become a comprehensive management 
system. 

AI systems can be easily deployed in a large variety of sectors of the economy and 
many parts of society, including across borders, and can easily circulate throughout the 
Union. Certain Member States have already explored the adoption of national rules to ensure 
that AI is trustworthy and safe and is developed and used in accordance with fundamental 
rights obligations. Diverging national rules may lead to the fragmentation of the internal 
market and may decrease legal certainty for operators that develop, import or use AI systems. 
[1] 

Artificial intelligence is a set of technologies that enables computers to simulate 
aspects of human intelligence and perform complex tasks. These include capabilities such as 
learning, pattern recognition, decision-making, and language processing. Traditional AI 
models have been used in finance for decades, primarily for predictive analytics and fraud 
detection. Since 2022, generative AI applications and advanced language models have been 
increasingly applied. AI enhances efficiency and accuracy in processes. [2] 

AI system’ means a machine-based system that is designed to operate with varying 
levels of autonomy and that may exhibit adaptiveness after deployment, and that, for explicit 
or implicit objectives, infers, from the input it receives, how to generate outputs such as 
predictions, content, recommendations, or decisions that can influence physical or virtual 
environments. [3] 

Artificial intelligence has become an integral part of everyday life for many people. It 
is therefore important to ensure that its use is safe, responsible and predictable. This means a 
higher level of protection and legal certainty, and clear rules for entrepreneurs without 
unnecessary administrative burdens. The aim of the draft law on artificial intelligence is to 
strike a fair balance between protecting the public interest and supporting innovation. [4] 

https://www.google.com/search?q=Power+BI&oq=new+technology+in+construction&aqs=chrome..69i57j0i19i512l4j0i19i22i30l5.15063j0j15&sourceid=chrome&ie=UTF-8&mstk=AUtExfDyoqnDXDeTs-l6SVNmHbhAL0tMOGI-ocpbR0Fzrn1wqDY325wzNjTDaEBwA9BAGbatH9BtAkYUQ5NTLCh3sRxiHk70aBa1nshQqfZ4rVHrF9AB_xu9kcT6ZJnqgD4HvpQ&csui=3&ved=2ahUKEwij3sOYydiQAxVL_7sIHdvIG50QgK4QegQIARAE
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SEVEN TYPES OF AI  
The seven types of Intelligence in AI can be categorized in a broad spectrum. From 
functionality and technology to degree of capability, this spectrum goes from basic types of 
Artificial Intelligence to highly advanced. Let’s dive deep into these 7 types of Artificial 
Intelligence and how they are used by various industries. 
 

 
Fig. 1 - Types of AI 

Source: [5] 
 
The seven types of artificial intelligence can be distinguished based on their uses and how 
they fit into organizational operations. Here’s how: 
 
1. Reactive Machines 
Reactive AI is a type of Artificial Intelligence that focuses on immediate responses. Here, past 
experiences or the idea of “memory” does not come into play. These systems can only 
perform limited and specific tasks but lack the ability to understand complex context or 
predict the future. 
 
2. Limited Memory 
One of the seven types of intelligence is Limited Memory. This type of Artificial Intelligence 
can look at past data to make informed decisions and create a short-term memory that does 
not get retained indefinitely. This means that these Machine Learning models analyze patterns 
to make decisions, but they also require continuous training and data to learn and improve. 
 
3. Theory of Mind 
This type of Artificial Intelligence provides space for the potential of AI tools to be more 
advanced, designed to understand human emotions, thoughts and interactions. The Theory of 
Mind is one of the 7 types of intelligence that works towards AI responses based on user 
emotions and intentions. 
 
4. Self-Aware AI 
This is a hypothetical type of Artificial Intelligence that data scientists look at as the ultimate 
end goal for AI. Here, AI would have human-like attributes such as consciousness, emotions 

https://www.jaroeducation.com/blog/ai-vs-human-intelligence/
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and perception. There are, however, complex ethical and technical challenges involved in this 
type, making it currently only a future possibility. It is currently a futuristic AI model in the 7 
types of intelligence conversation. 
 
5. Narrow AI 
This type of Artificial Intelligence is also known as “weak AI” because it is designed only to 
do the task in front of it without possessing any general intelligence. It can excel in areas but 
lacks the ability to look beyond the task assigned to it. It works based on predefined functions. 
 
6. General AI 
This type of Artificial Intelligence is also called Strong AI and is what data scientists and tech 
super giants are working towards. Hypothetically, this is one of the 7 types of intelligence that 
would possess human-level understanding and reasoning, with complex problem-solving 
abilities. General AI would also take situational context into account and adapt its course of 
action. While there are no specific cases for this type of Artificial Intelligence, general AI 
would do the role of an office worker, manage multiple tasks and process diverse roles. 
 
7. Super AI 
A type of Artificial Intelligence that would surpass human capabilities is not out of the 
question now. Future predictions all seem to suggest that a super AI would potentially change 
every industry with its ability to outperform humans in every field. However, for this to occur, 
strict governmental laws, ethical considerations and human autonomy need to be established. 
That’s because any breakthroughs in this type of technology can lead to exponential 
consequences. 
 
Other Types of Artificial Intelligence Based on Technology 
Apart from the seven types of intelligence, there are AI classifications also based on 
technology. This includes: 
► Machine Learning 
AI and ML are often used together because Machine Learning enables AI to process and 
interpret patterns in data. It equips AI to become more accurate with continuous data 
interpretation and less human intervention. For example, ML and this type of Artificial 
Intelligence can be vital in predictions in the stock market based on past data. 
► Deep Learning 
Going one step further from Machine learning, this type of Artificial Intelligence uses neural 
networks to process huge chunks of data for more complex pattern recognition. This could 
include financial risk assessments and stock predictions at a grander level. 
► Natural Language Processing 
NLP technology enables AI to understand and generate language, so any generative AI 
examples all work seamlessly with this technology. Chatbots, ChatGPT, Gemini, etc., are 
perfect use cases. 
► Computer Vision 

https://www.jaroeducation.com/blog/decoding-weak-ai-vs-strong-ai/
https://www.jaroeducation.com/blog/understand-the-future-of-natural-language-processing/
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This type of Artificial Intelligence uses visual cues, processes them and provides accurate 
information and predictions. For example, facial recognition technology could use computer 
vision and AI to read complex data and keep security intact. 
 

 
Fig. 2 - Types of AI Based on Technology 

Source: [5] 
 

ETHICS OF AI IN CONSTRUCTION 
With the ever-evolving landscape of the construction project management software industry, 
the incorporation of AI technologies is revolutionizing how construction projects are 
executed. AI in construction enhances operational efficiency, improves safety measures, and 
promotes sustainable practices, but it also presents ethical challenges that require careful 
consideration. 
 
Key Concepts and Benefits of AI in Construction 
Artificial Intelligence is making significant strides across various domains, and the 
construction industry is no exception. Some of the key benefits include: 
► Efficiency and Productivity: AI optimizes design processes, project planning, and resource 
management. Algorithms can analyze large datasets to predict potential delays, assess risks, 
and recommend more efficient scheduling. With AI, the construction process can potentially 
see a productivity increase of up to 20 %. 
► Safety and Risk Management: AI technologies, such as computer vision and machine 
learning, continuously monitor construction sites to identify and mitigate safety hazards, 
significantly reducing workplace accidents by as much as 25%. 
► Sustainable Practices: By optimizing material usage and reducing waste, AI contributes to 
the development of infrastructure that is both efficient and environmentally friendly. 
► Generative Design: AI tools can formulate design solutions that meet various criteria 
including performance metrics and aesthetic requirements, enabling not only efficiency but 
also cost-effective project outcomes. [6] 
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Ethical Challenges of AI in Construction 
While the benefits are significant, the ethical challenges posed by the deployment of AI in 
construction cannot be overlooked. Key issues include: 
► Data Privacy and Governance: The utilization of AI raises concerns about how data is 
collected, used, and protected. Effective data governance policies are critical to maintain trust 
among stakeholders. 
► Liability and Accountability: Should an AI system lead to defective designs or accidents, 
questions of liability arise. The person or entity deploying the AI tool is likely to bear these 
responsibilities, emphasizing the need for clear contractual agreements. 
► Human Oversight and Skills Erosion: A heavy reliance on AI systems without adequate 
human oversight may result in unchecked errors and may also contribute to the erosion of 
critical skills among workers. 
► Transparency and Fairness: It’s vital to ensure transparency and fairness in AI-driven 
decisions. This includes establishing audit trails for algorithms and fostering accountability in 
the design process. 
 
Ethical AI – Building Fair and Sustainable Workplaces 
Ethical AI in the workplace refers to well-defined guidelines related to individual values, 
which involve adhering to non-discriminatory practices, non-manipulation, respecting 
individual rights, privacy and fair AI practices at the workplace to improve AI job quality.  
It prioritizes fundamental importance to ethical considerations in determining the legitimate 
use of AI in the workplace. 
Here’s a breakdown of some key areas of focus within AI legal compliance:  
 
1. Data Privacy   
AI revolves around data collection, storage, and analysis where issues related to data breaches 
have been observed. While stringent regulations like GDPR and CCPA exist, stricter 
enforcement is crucial to ensure robust data privacy protection.  
 
2. Algorithmic Bias  
AI algorithms are only as fair as the data they’re trained on. Unfortunately, bias can creep in 
at various stages: from skewed datasets to programmer assumptions and even the metrics used 
to evaluate success. This can lead to discriminatory outcomes, favoring specific groups 
unintentionally. To combat this, fair audits and mitigation techniques are crucial. These tools 
help identify and address bias, ensuring AI promotes equality and inclusivity in the 
workplace.  
 
3. Transparency  
Transparency in responsible AI development is paramount. A thorough comprehension of AI 
mechanisms is essential to foster trust and accountability. By understanding how AI arrives at 
decisions, both employers and employees are empowered, enhancing their reasoning abilities 
and ensuring outcomes free from errors or biases.   
 

https://www.aicerts.ai/blog/ai-legal-compliance-in-the-workplace-understanding-the-regulatory-framework/
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4. Intellectual Property  
The question of original creatorship arises when AI is employed to produce artistic works. 
Unlike humans, AI systems are not acknowledged as legal creators. Determining ownership 
hinges on the creator of the AI system. However, complexities arise when individuals 
contribute their creativity to AI-generated content without retaining ownership rights. 
Therefore, meticulous attention and clear ownership policies are essential to address this 
issue. [7] 
 
Future of AI in Construction 
The future of artificial intelligence in the construction industry looks promising, with new 
developments continuously emerging. As AI technology advances, its applications in 
construction are expected to become even more sophisticated, offering a range of innovative 
solutions that could transform how the industry operates. 

One area of potential growth is using autonomous machinery. AI-driven robots and 
drones are already used on some construction sites for tasks such as bricklaying, site 
surveying, and material transportation. These machines can operate continuously and with 
high precision, reducing human error and increasing overall productivity. The Boston 
Consulting Group predicts that by 2025, up to 30 % of construction work could be automated, 
significantly impacting labor productivity and project timelines. 
Another emerging trend is the use of AI for predictive maintenance. Construction equipment 
and machinery are critical assets that require regular maintenance to avoid breakdowns and 
costly downtime. AI tools can analyze data from sensors installed on machinery to predict 
when maintenance is needed, based on factors such as usage patterns, wear and tear, and 
environmental conditions. This shift from reactive to predictive maintenance can help 
construction firms minimize downtime, reduce repair costs, and extend equipment lifespan. 

AI is also expected to play a key role in creating smarter, more sustainable 
infrastructure. As concerns about climate change and resource scarcity grow, the construction 
industry faces increasing pressure to adopt sustainable practices. AI can assist in this 
transition by optimizing material use, reducing waste, and improving energy efficiency.  

Moreover, AI-driven tools could enhance project collaboration and communication 
further. Future developments might include AI-powered platforms that automate routine 
administrative tasks, such as scheduling meetings or generating reports, freeing project 
managers to focus on more strategic aspects of their roles.  

As AI technology continues to evolve, its integration into construction is likely to 
expand, providing new opportunities for innovation and growth. The construction industry, 
which has traditionally been slower to adopt digital tools, may find itself increasingly reliant 
on AI solutions to stay competitive in a rapidly changing landscape. 

Artificial intelligence is emerging as a transformative force in the construction 
industry, offering tools and applications that improve efficiency, enhance safety, and drive 
innovation. While there are challenges to AI adoption, such as cost, workforce adaptation, and 
technological infrastructure, the potential benefits make it a worthwhile investment for 
forward-thinking companies. By embracing AI and its related technologies, construction firms 
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can position themselves to thrive in an increasingly digital future, building smarter, safer, and 
more sustainable projects. 

The continued development of AI technologies presents an opportunity for the 
construction sector to fundamentally reimagine its processes and operations. As more 
companies recognize the value of these tools, the industry will likely see a shift toward more 
data-driven, efficient, and innovative ways of working, ultimately benefiting both businesses 
and their clients. [8] 
 
Conclusion 
AI is a concept that refers to a computer that mimics human cognition. Throughout the 
construction industry, 4.0 AI can be used in adaptive vision systems to distinguish different 
aspects of a construction site, as well as voice and recognize patterns to track the progress of 
construction workers in full detail. It's still being analyzed to see how it can forecast several 
anomalies involved in building architecture, construction, and service. Furthermore, 
intelligent manufacturing is a viable technique. 

Robotics, AI, and the Internet of Things can reduce building costs by up to 20 percent. 
Engineers can don virtual reality goggles and send mini-robots into buildings under 
construction. These robots use cameras to track the work as it progresses. AI is being used to 
plan the routing of electrical and plumbing systems in modern buildings. Companies are using 
AI to develop safety systems for worksites. AI is being used to track the real-time interactions 
of workers, machinery, and objects on the site and alert supervisors of potential safety issues, 
construction errors, and productivity issues. 

Despite the predictions of massive job losses, AI is unlikely to replace the human 
workforce. Instead, it will alter business models in the construction industry, reduce expensive 
errors, reduce worksite injuries, and make building operations more efficient. 

Leaders at construction companies should prioritize investment based on areas where 
AI can have the most impact on their company’s unique needs. Early movers will set the 
direction of the industry and benefit in the short and long term. [9] 

Many of these advancements in technology today present new opportunities for 
businesses who wish to enhance their competition, operations quality, project delivery 
punctuality, as well as new services delivered to customers Also, several of these 
technologies, such as BIM, sensors, and the Internet of things, have proved to be useful in 
accomplishing the objectives for a prosperous future (Along with the enormous potential and 
promise of sustainable decision-making in the field of construction technology. In other 
words, investing in new technology contributes to improved efficiency, and that's what 
companies like construction are looking for. [10] 

Many times, the construction industry resists implementing Industry 4.0 technologies 
and undergoes digital transition; the result is the shortage of knowledge from theory. 
Therefore, Extra efforts among academicians and industry players are required to implement 
the innovative concept of Industry 4.0 in the complicated environment of the construction 
industry and push its traditional borders. 

To ensure a consistent and high level of protection of public interests as regards 
health, safety and fundamental rights, common rules for high-risk AI systems should be 

https://www.constructconnect.com/blog/construction-technology/robots-coming-construction-site/
https://www.constructconnect.com/blog/construction-technology/robots-coming-construction-site/
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established. Those rules should be consistent with the Charter, non-discriminatory and in line 
with the Union’s international trade commitments. They should also consider the European 
Declaration on Digital Rights and Principles for the Digital Decade and the Ethics guidelines 
for trustworthy AI of the High-Level Expert Group on Artificial Intelligence (AI HLEG). [11] 
 
 

This article was recommended for publication in a scientific journal Young Science by: 
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