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The article examines the legal challenges of using artificial intelligence in the field of
construction in the context of the digital transformation of the construction industry
and the spread of automated systems for design, risk management, quality control,
safety monitoring and operation of facilities. It is substantiated that the introduction
of Al in construction changes traditional approaches to determining legal
responsibility, causation and distribution of risks between participants in the
construction process, in particular customers, designers, contractors, software
developers, digital platform operators, and insurance companies. The main models of
legal regulation of artificial intelligence in the European Union, Ukraine, the USA and
the United Kingdom are considered, which made it possible to identify differences
between risk-based, sector-specific and innovation-oriented approaches to regulation.
The key legal risks of using Al in construction have been identified, including: ensuring
the safety of construction works and facilities, protection of personal data, the legal
regime of results created or modified with the help of Al, intellectual property issues,
transparency of algorithmic decisions, liability insurance and proving guilt in case of
damage. Special attention is paid to the use of BIM technologies, digital twins and
predictive analytics systems as tools that complicate the traditional causality model
and form the network nature of responsibility. The expediency of moving from
fragmentary regulation of individual technological solutions to the lifecycle
governance model, which provides for legal support of Al systems at all stages of the
life cycle of a construction facility - from design to operation, has been proven.
Conclusions have been drawn on the need to integrate a risk-based approach into
national construction legislation and the development of special mechanisms of legal
control over the use of Al in construction.

KEYWORDS

artificial intelligence, construction, legal regulation, legal liability, causation, risk
sharing, personal data protection, BIM, lifecycle governance, risk-based
regulation.


https://www.eu-scientists.com/index.php/sdel
https://www.eu-scientists.com/index.php/sdel
mailto:info.nebau@gmail.com
https://doi.org/10.70651/3083-6018/2026.3.23
https://doi.org/10.70651/3083-6018/2026.3.23
https://www.eu-scientists.com
https://orcid.org/0000-0002-0533-2341
https://creativecommons.org/licenses/by-nc/4.0/deed.en

Conjia/ibHUM PO3BUTOK: EKOHOMIKO-TIpaBOBi mpo6siemu Ne 15 (2026)

e,

@
t\( 5\5,

&/Xa a‘\q’o

e-ISSN 3083-6018

COLIIAJIbHUH PO3BUTOK:

‘COLIAABHWW PO3BMTOK:
EKCHOMIKO-NPABOBI
NPOBAEMU

SOCIAL DEVELOPMENT:

€KOHOMIKO- l'lpaBOBl l'lpOﬁJIeMl/l LT v

https://www.eu-scientists.com/index.php/sdel

IITyyHUM iHTEJIEKT Y OYAiBHUITBI Ta MPaBOBi BUKJIWKH

BikTop II. JlenjuHCcbkun = 1*

1 Kuiecbkuli azpapHuli yHigepcumem HayionasvHoi akademii azpapHux Hayk Ykpaivu (Ykpaina).
Joyenm kagedpu azpoekoHOMiKU ma meHedHcMeHMy, 0-p pUd. HAyK, KaHO. depic. ynp., akademik
[HaceHepHoi akademii Ykpainu, [Ipesudenm HayioHaabHoi cnisiku npoekmHoi cnpasu.

* Aemop-kopecnoHdenm, e-mail: info.nebau@gmail.com

CTATTA

AHOTAILIA

JAocaioHuysbka

DOI:
10.70651/3083-
6018/2026.3.23

OmpumaHa:
18.02.2026 p.
Ipuiinsama:
20.03.2026 p.
OnyéaikosaHa:
23.03.2026 p.

AemopcuvKe npago
© 2026 aBTODIB

[QNoIS

Lleii mgip niyeH308aHO
Ha ymosax JliyeHsii
Creative Commons

«I3 3a3HavueHHAM
Aemopcmea -
Hekomepuyiiina 4.0
MisxcnapodHa»

(CC BY-NC 4.0).

OPEN ACCESS

Y craTTi foCAiKEHO NPaBOBi BUKJIMKH 3aCTOCYBaHHS LITYYHOTrO iHTEJEKTY y cdepi
OyAiBHULTBA B yMOBaxX MPpoBoI TpaHcPopMalii 6y/iiBe/IbHOI ranysi Ta NoluMpeHHs
aBTOMaTU30BaHUX CUCTEM NPOEKTYBAHHA, YIIPABJIiHHA PU3UKaMHU, KOHTPOJIIO AKOCTI,
MOHITOPUHTY 6e3meKu U ekciiyaTalii 06’ekTiB. O6IpyHTOBaHO, 110 BOpoBaxeHH: LI
y OyZiBHULTBI 3MiHIOE TpaAuLiiiHI mnigxoAuW [0 BU3HAYEeHHS HOPUJUYHOL
BiANOBiAQIBHOCTI, TPUYMHHOIO 3B’SI3Ky Ta PO3NOJIAY PHU3UKIB MK ydyacHHMKaMHU
OyZiBeIbHOTO MPOIIECY, 30KpeMa 3aMOBHHUKAMU, TPOEKTYBaIbHUKAMH, NipAAHUKAMHY,
pPO3pO6GHMKAMU NporpaMHoOro 3abesnedyeHHsi, onepaTopaMy LUPPoBUX maaTdopM i
CTPaXOBUMH KOMIIaHiAMH. PO3r/IAHYTO OCHOBHI MoJesi NpPaBOBOTO peryJHBaHHA
LITY4YHOTO iHTeIeKTy B EBponelicbkoMy Corosi, Ykpaini, CLIA Ta Besaukiit BpuTasii, ujo
Jlaso 3MOry BUSBUTHM BiagMiHHocTi Mix risk-based, sector-specific Ta iHHOBaLiliHO
OpPIEHTOBAaHUMHU MiAX0AaMHU 0 peryjaoBaHHA. BU3HadYeHO KJIIOYOBI MPaBOBI PU3UKHU
BukopucTtaHHsa LI y 6yaiBHUITBI, cepen skux: 3abe3nedyeHHs 6e3neku 6yAiBeJbHUX
po6iT i 06’€KTiB, 3aXHUCT NEPCOHAJBbHUX J[JAaHUX, NMPABOBUH pEXUM pe3yJIbTaTiB,
cTBOpeHUX a6o MoaudikoBaHux 3a gomnomorow I, muTaHHs iHTesNeKTyasbHOI
BJIACHOCTI, NPO30piCTh aJrOPUTMIYHUX pillleHb, CTPaxyBaHHA BIiJNOBIJAJbHOCTI Ta
JlOKa3yBaHHA BUHU Y pasi 3anoAiAHHA WKoAU. OKpeMy yBary NpHU/JiJeHo 3aCTOCYBaHHIO
BIM-TexHosioriii, uudpoBUX ABIMHUKIB 1 cUCTEM MNpPOrHO3HOI aHAMITHUKU $K
iHCTpYMEHTIB, L0 YCKJIAAHIOITh TPAaAHULiHHYy MOJe] b NMPUYUHHOCTI Ta GOpMyIOTh
MepeXeBUM XapakTep BignoBifasbHOCTi. JloBeleHO [JOLIJIBHICTb Nepexony Bif
¢dparMeHTapHOrO pEryJl0BaHHA OKPEMHUX TEXHOJIOTIYHUX pilieHb g0 Mogedi lifecycle
governance, sika nepesibayae npaBoBui cynposif lllI-cucTeM Ha BciX eTanax >KUTTEBOTO
LMKy OyZiBesJbHOTO 00’€KTa - BiJi NPOEKTYBaHHA Jo0 ekcmiyaTtanii. ChopMoBaHO
BUCHOBKM 11010 HeoOXxifHOcTi iHTerpauii risk-based migxony B HauioHasbHe
OyZiBesibHE 3aKOHOJABCTBO Ta PO3BUTKY CHeEljaJIbHUX MexaHi3MiB NpaBOBOIO
KOHTPOJIIO 3a BUKopucTaHHAM L] y 6y1iBHULITBI.

KJ/IIOYOBI CJ/IOBA

WTYYHUN  iHTeseKT, OyAiBHUITBO, INpaBOBEe peryJOBaHHS, OpUAUYHA
BiZimoBiZIaIbHICTb, MPUYMHHUHN 3B’I30K, PO3M0/IiJ pU3HKIiB, 3aXUCT MEePCOHAJbHUX
nanux, BIM, lifecycle governance, risk-based regulation.
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1. Introduction

The current stage of development of the construction industry is characterized by the
institutionalization of the use of artificial intelligence technologies, which function as an integrated
element of the digital environment for managing construction processes and are used to predict risks,
model terms and costs, carry out automated control over safety and quality of work, manage resources, as
well as ensure compliance verification of design and executive decisions within the BIM environment. In
modern scientific research, it has been determined that the key areas of their implementation are the field
of labor protection, risk management, resource optimization and quality control, which determines their
system-forming role in the transformation of the industry [1].

At the same time, the multi-entity structure of construction activities, within which customers,
developers, designers, software developers, suppliers of technical means, contractors, operators of digital
platforms and insurance institutions interact, complicates traditional legal structures of liability. The
functioning of artificial intelligence systems in the mode of human-machine interaction transforms
approaches to establishing guilt as an element of tort composition, causality and risk distribution, which
necessitates comprehensive intersectoral legal regulation with the involvement of institutions of tort,
contractual, administrative, information, labor and insurance law [5].

The current stage of digital transformation of the construction industry, combined with the
formation of national policy in the field of artificial intelligence and the processes of harmonization of
legislation with the law of the European Union, causes the emergence of new legal conflicts in the field of
regulation of human-machine interactions. In this regard, the issue of establishing a legally significant
causal relationship and determining the subject of responsibility in multi-subject legal relations, in which
the results of decision-making are formed with the involvement of algorithmic systems, is of particular
importance. The lack of established approaches to the qualification of such situations, as well as the
uncertainty of the boundaries of the application of traditional institutions of tort and contract law,
indicates the presence of a systemic scientific and practical problem that requires conceptual
understanding.

2. Literature Review

Modern foreign scientific discourse on the use of artificial intelligence in construction is
structured in several relatively stable areas of research. The first of them includes the technical and
organizational dimension, within which artificial intelligence is considered as a tool for improving
productivity, safety and quality of construction processes; representative in this context are the
generalized studies of S.0. Abioye and L.O. Oyedele [1]. The second direction is formed by socio-legal
research, which focus on the issues of labor protection, supervision and responsibility in the context of
the use of artificial intelligence [3]. The third direction is represented by works on general models of
legal regulation of artificial intelligence, including the problems of the balance of innovations, ethics and
mechanisms of public control [22]. The fourth direction covers liability studies, which analyze the issues
of defectiveness of Al products, risk control, and the limits of tort law application [15].

Domestic scientific research, despite their quantitative limitations, demonstrates a tendency to
institutionalize basic conceptual approaches to the analysis of the outlined problem.

In particular, the works of V.V. Boyko consider international models of legal regulation of artificial
intelligence [3], V.Y. Pryamitsin and O.Y. Gracheva - the issues of civil liability [20], and R.Y. Butynska -
labor and human rights aspects of the use of artificial intelligence [7]. At the same time, the studies of
D.V. Bondarenko and K.Y. Kalashnikova [4], M.V. Vyshnevskyi [22], G.V. Haman [15] and S. Ivanov-
Kostetskyi [16] indicate the active digitalization of the construction industry of Ukraine and the
integration of artificial intelligence into construction management practices, which necessitates a
combination of technical and legal analysis of the relevant processes.

Thus, the analysis of scientific sources allows us to state the existence of an imbalance between
the level of technological integration of artificial intelligence in construction and the level of
development of legal mechanisms for regulating the relevant relations. The current stage of
development of scientific research is characterized by the transition from the analysis of technical
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aspects of the functioning of artificial intelligence to the study of legal mechanisms to ensure its lawful,
safe and responsible application, which leads to the formation of interdisciplinary approaches.

3. Problem Statement

The article is aimed at conceptualizing the legal challenges of using artificial intelligence in
construction through the prism of the transformation of doctrinal approaches to responsibility,
causality and risk distribution in multi-subject human-machine legal relations.

4. Methods and Materials

The methodological basis of the study is a complex interdisciplinary approach that combines the
methods of theoretical law, comparative law and system analysis. The choice of tools is due to the
purpose of the article - the conceptualization of the legal challenges of the use of artificial intelligence
(AI) in construction and the transformation of the institution of responsibility.

The theoretical and empirical basis of the work consisted of:

e EU Al Act, USA, UK and Ukraine;

e Specialized publications in the Scopus and Web of Science databases on technical and
organizational dimensions of Al in construction and liability studies;

e The works of domestic scientists (V. Boyko, V. Pryamitsin, 0. Gracheva, R. Butynska,
D. Bondarenko, etc.) are devoted to the digitalization of the construction industry and civil law
regulation of Al

To achieve the goal of the study, the following methods were used:

» Comparative legal - to compare global regulatory strategies (risk-based, sector-specific and
innovative approaches) and determine ways to harmonize Ukrainian legislation with EU law;

e System-structural and functional - for the study of the multi-subject structure of construction
relations, analysis of human-machine interaction and determination of the “network nature” of
responsibility with the participation of customers, software developers and insurance companies;

e Formal legal - to analyze the norms of current tort, contractual, construction and insurance
law to identify gaps in the regulation of BIM technologies and digital twins;

« Legal modeling - to substantiate and construct a promising model of legal support of Al at all
stages of the construction site (lifecycle governance).

5. Results and Discussion

At the level of the European Union, the most institutionalized model of legal regulation of artificial
intelligence has been formed, which is based on a risk-based approach enshrined in the Al Act, which
establishes a unified classification system for Al systems with differentiation of requirements depending
on the level of risk, including a special regime for high-risk systems, transparency requirements, Al
literacy and market surveillance mechanisms. In addition, compensation for damage caused by defective
Al products is regulated in conjunction with the provisions of Directive (EU) 2024 /2853 on liability for
defective products, which leads to the integration of the Al Act with the institutes of product liability,
tort law, and proof [10]. At the same time, the withdrawal of the Al Liability Directive, recorded in the
EUR-Lex database as withdrawn, objectifies the increase in the importance of the updated model of
liability in the field of defective products as a key tool for legal response to damage caused by the use of
artificial intelligence [2].

As of 2026, the national model of legal regulation of artificial intelligence in Ukraine is at the stage
of institutional formation and is characterized by a transitional nature. The Concept for the Development
of Artificial Intelligence, approved in 2020, enshrines the basic principles of transparency,
responsibility, security and privacy protection, while stating the existence of gaps in regulatory support,
in particular in the field of personal data protection. Public policy is implemented according to the
bottom-up model, which involves the use of self-regulatory tools, experimental legal regimes (sandbox)
and phased harmonization with European Union law, including the preparation of legislation
compatible with Regulation (EU) 2024/1689 [8].
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The American model of legal regulation of artificial intelligence is characterized by the absence of
a single centralized regulation at the federal level and is based on a combination of voluntary standards,
regulatory positions of supervisory authorities and the legislation of individual states. The institutional
formation of approaches to risk management in the field of artificial intelligence is provided by the
framework documents of the National Institute of Standards and Technology, primarily the Al Risk
Management Framework, in combination with the law enforcement practice of the Federal Trade
Commission in the field of consumer protection and anti-discrimination.

Regulations of individual states, in particular the state of Colorado, indicate the
institutionalization of risk-based regulation of high-risk artificial intelligence systems and the
introduction of mechanisms to counteract algorithmic discrimination, without the formation of a single
mechanism for pre-certification [19].

In the UK, an alternative model of legal regulation is being implemented, based on the principle of
“pro-innovation regulatory approach” and provides for decentralized regulation through a system of
industry regulators, recommendation documents and standards for the transparency of algorithmic
decisions. In this regard, algorithmic transparency mechanisms and requirements for the explainability
of decisions ensured, in particular, by the activities of the Information Commissioner’s Office and the
implementation of the Algorithmic Transparency Recording Standard in the public sector, are of great
importance. In the construction sector, such tools perform the function of providing a link between
technological solutions and legal responsibility, forming the basis for the accountability of the use of
artificial intelligence [21].

Table 1. Comparison of approaches to regulating the use of Al in construction

Criterion Ukraine European Union USA United Kingdom
Legal definition | Fixed at the conceptual | Normatively defined in the | There is no unified There is no codified
of Al level; there is no Al Act, risk-based definition; framework definition; a
specialized framework for | classification is applied approaches are principled regulatory
law applied approach is applied
Safety and Fragmentarily integrated | Complex requirements are Predominantly They are
reliability into sectoral regulation | established for high-risk Al: voluntary risk implemented through
requirements (urban planning, labor risk management, data management industry regulators
protection, data governance, human standards and using the principles of
protection), special Al oversight, accuracy, industry safety safety, accountability
requirements are formed robustness, and regulations; and data protection
cybersecurity
Model of legal The general institutes of | Integrated model: Al Act Complex model: tort Traditional
responsibility civil, contractual, combined with product law, product liability, institutions
administrative and liability and national tort contract law, (negligence, product
criminal law are applied; law consumer protection; | liability) are used in
there is no specialized Al- Active role of state combination with
liability mode enforcement regulatory
mechanisms
Conformity There are no specialized Established conformity There is no unified There is no
assessment conformity assessment | assessment procedures for | federal certification mandatory pre-
(certification) | procedures for Al systems | high-risk Al; registration mechanism certification system
and CE marking are
provided
Transparency They are implemented | Standardized transparency | Secured through FTC | Provided through ICO
and mainly within the requirements, instructions mechanisms, recommendations and
explainability framework of sectoral for use, information rights disclosure implementation of
regulation; there is a and explanations for high- requirements, and algorithmic
focus on European risk systems state-level impact transparency
standards assessment standards (ATRS)
Sanctions Sectoral sanctions (civil, | Multi-level system of fines: | There is no unified Sanctions are
mechanisms administrative, criminal); | up to 35 million euros or system of fines; implemented through

there is no specialized
system of fines in the field
of Al

Source: Formed based on [6; 18].

7% of global turnover for
the most serious violations

Sanctions are applied
in the field of
consumer protection
and at the state level

the current sectoral
regimes

Taking into account that the introduction of tools of algorithmic transparency and explainability
provides the possibility of establishing legally significant circumstances and the proper distribution of
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responsibility in the process of using artificial intelligence in construction, there is a need for a
systematic comparison of approaches to the legal regulation of such relations in different jurisdictions,
which necessitates their generalization in Table. 1.

Based on the generalization of approaches to regulating the use of Al in construction, we can state
that there is a significant variability of institutional approaches to regulating the use of artificial
intelligence, which leads to the heterogeneity of mechanisms for ensuring safety, responsibility and
accountability in the construction sector. The identified differences in regulatory designs, risk
management mechanisms and enforcement tools necessitate the conceptual separation of systemic
legal problems that arise in the process of integrating artificial intelligence into construction activities.
Structuring of key legal challenges is a necessary prerequisite for determining the current state and
directions of transformation of the relevant regulatory environment.

The problems of tort liability in the field of artificial intelligence in construction are systemic,
which is due to the transformation of classical doctrinal approaches to establishing causation, guilt and
defect as grounds for liability. The integration of algorithmic systems into the decision-making process
with significant technical, economic and security consequences complicates the identification of the
proper subject of responsibility in the context of multi-subject interaction. The traditional binary model
of responsibility loses its explanatory capacity and is transformed into structures of distributed
responsibility based on risk control criteria, predictability of error and the limits of proper human
supervision [5].

Regulatory security of the use of artificial intelligence systems forms a separate dimension of legal
challenges associated with the need to establish comprehensive requirements for conformity
assessment, testing and certification of such systems. Construction activities as an area of increased risk
involve the use of artificial intelligence systems in critical processes, which necessitate the introduction
of enhanced requirements for risk management, ensuring the accuracy and reliability of their
functioning and guaranteeing proper human control. In such conditions, the regulation of artificial
intelligence is integrated with the standards of technical safety of machinery and equipment, as well as
with international risk management standards [12].

The problems of personal data protection form an independent direction of legal challenges
related to the use of artificial intelligence technologies. The functioning of such systems in construction
involves the processing of significant amounts of information about employees, including biometric,
behavioral and geolocation data, which necessitates compliance with the principles of privacy and
proportionality. Ensuring transparency and explainability of algorithmic decisions, along with effective
human control, is a key condition for harmonizing technological processes with human rights
guarantees [14].

A specific block of problems includes the issue of the legal regime of the results of intellectual
activity created using artificial intelligence, as well as the legitimacy of using data to train relevant
models. In the construction sector, this is manifested in the formation of digital design objects, including
BIM models and technical documentation, for which the application of classical authorship criteria is
limited. The lack of established legal approaches to determining the legal status of such results
necessitates their detailed contractual regulation [17].

The institutional dimension of the problem is complemented by the need to form effective
insurance mechanisms and contractual distribution of risks. The traditional model of legal response,
focused on post-factum compensation for damages, does not provide an adequate level of prevention in
the context of complex contractual structures of construction activities. In this regard, the importance
of ex-post risk management tools, including contractual guarantees, audit procedures, obligations to
monitor the functioning of systems and insurance coverage, which ensures the integration of tort law,
insurance and contract regulation, is growing [6].

The ethical component of the use of artificial intelligence is being transformed into a legally
significant element of regulatory compliance. The use of algorithmic systems in the field of labor process
management determines the risks of bias, non-transparency of decision-making and restriction of
professional autonomy, which necessitates the normative consolidation of standards of transparency,
non-discrimination and professional competence. The requirements for ensuring human control and an
appropriate level of awareness of users form a component of the legal standard of due diligence [11].

In order to empirically verify the structure of legal risks associated with the use of artificial
intelligence in construction, the study uses the method of quantitative content analysis of the source
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base, which includes 32 sources, including 10 regulatory legal acts, 8 official documents and 14 scientific
publications. Within the framework of the analytical procedure, thematic coding of the content of
sources by predetermined categories of legal risks was carried out, which made it possible to identify
their relative representation in the array under study. The generalized coding results are reflected in
the form of a structured distribution of shares, which are interpreted as indicators of the priority of the
relevant areas of legal regulation.

35
30
24.8%
g 20,6%
g 20 18.5%
o]
w
St
O 5 13,6%
g 12,6%
% 9.9%
10
5
0
Responsibility Safety standards, Personal data Intellectual Insurance Ethics, professional
for school production and and privacy property and contract law, transparency and
certification protection risk management competence

Figure 1. Distribution of key legal risks in the source sample
Source: Formed based on [1-10; 15; 20; 22].

The resulting distribution indicates the uneven representation of certain categories of risks, which
reflects the varying degree of their regulatory and doctrinal development. In particular, the dominance
of the issue of liability for damages, as well as a significant share of data security and protection issues,
indicates the concentration of regulatory attention on priority segments of legal regulation related to
risk management and prevention of negative consequences of the use of artificial intelligence.

In addition, the interpretation of the results obtained allows us to substantiate that legal
responsibility in the field of artificial intelligence in construction is networked, not linear in nature.
Damage can occur at different stages of the life cycle of a technological system, from design and
development to integration, operation, monitoring, and updating of algorithmic models. Under such
conditions, the identification of the appropriate subject of responsibility requires taking into account
the functional role of each participant, the parameters of the use of the system, logs, operating
instructions, the limits of human supervision and the specifics of the contractual architecture of the
project.

In this regard, the conceptualization of legal risks in the field of construction Al cannot be limited
to generalized categories, but requires a transition to a lifecycle governance model focused on specific
scenarios of technology application. As a result, this ensures a more accurate identification of risks, their
distribution between subjects and the formation of adequate mechanisms of legal regulation in
accordance with the specifics of individual use cases.

The analytical generalization presented in Figure 2 reflects the structural complexity of legal
relations arising in the process of applying artificial intelligence in construction and confirms their
network nature. The formation of negative consequences is not limited to a separate stage, but can be
determined by decisions made at the stages of design, integration of technological components,
operation, monitoring, or updating of the algorithmic model. In this regard, the establishment of the
appropriate subject of responsibility cannot be carried out in isolation from the functional role of each
participant, the parameters of the use of the system, logging data, operating instructions, as well as the
limits and quality of human supervision and the contractual architecture of the project.
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This multifactorial nature leads to the transformation of approaches to legal regulation, within
which liability acquires the characteristics of a distributed and context-dependent category, which is
consistent with the principles of risk-based regulation and human oversight enshrined in modern
European law [12].

Accordingly, the conceptualization of legal risks in the field of construction Al requires a transition
from generalized categories to a lifecycle management model, which ensures the identification of risks
at each stage of the system’s operation and the formation of adequate mechanisms for their legal
regulation depending on the specific use case.

I Customer or Developer ]

/ \
Designer and BIM General Contractor
Manager
Supplier of III or Subcontractors
Software Developer Al System System Operator on Site

v
‘—-[ Al System ’O—'

Y
Modules: Project Analytics, CV Monitoring,
Planning, Robotics

v

[ Decision or Recommendation ]

v
[ Human Review ]
v
[ Construction or Management Decision ]
¥

[ Consequences l

\

Safe Result Damage, Defect, Delay,
Discrimination, Data Leak

ez | .

Civil or Contractual | | Administrative or | | Insurance Coverage
Liability Regulatory Liability and Regress

Figure 2. Structural and functional model of responsibility distribution in the system of artificial
intelligence application in construction
Source: Formed based on [8-10].

Taking into account the identified patterns, there is a need to formalize applied mechanisms for
managing legal risks, which determines the appeal to the system of practical recommendations.

Regulatory support for the use of artificial intelligence in construction requires a differentiated
approach, within which this area should be defined as a regulatory-sensitive sector with an increased
level of risks. In this regard, the identification of high-risk use cases, in particular systems used in safety-
critical robotic processes, computer visual monitoring of employees, algorithmic admission and ranking
of personnel, automated verification of compliance with project documentation, as well as decisions
affecting the structural safety of facilities or evacuation planning, is of key importance. Such structuring
corresponds to the risk-oriented methodology of European law and is consistent with the vector of
harmonization of national legislation with the approaches enshrined in the law of the European Union.

The institutional integration of Al regulation with digital processes in construction involves its
alignment with information modeling (BIM) technologies and electronic public administration systems.
In this regard, the need for regulatory consolidation of the obligation to keep event logs (logs), the use
of standardized documentation such as model cards or functionally equivalent tools for critical artificial
intelligence systems, as well as ensuring their compatibility with digital construction services, BIM
processes and labor protection requirements is substantiated. The lack of such integration creates a risk
of excluding algorithmic decisions from formalized examination and control procedures [9].
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The formation of a regulatory model in the field of artificial intelligence applications provides for
the introduction of a multi-level system of liability and insurance provision.

For systems with an increased level of risk, it is advisable to establish minimum requirements for
financial security of liability, disclosure of insurance conditions and the introduction of recourse
mechanisms between the developer, integrator, user of the system and contractors. The European
approach shows that the effectiveness of the protection of the rights of the injured party is ensured
under the conditions of combining preventive safety requirements (ex-ante) with mechanisms for
compensation for damage (ex post), which minimizes procedural and evidentiary asymmetry [13].

A separate area of improvement of regulation concerns the provision of an appropriate level of
personal data protection in the context of the use of artificial intelligence systems on construction sites,
which provides for the regulatory definition of the limits of permissible monitoring of employees, rules
for processing video data, biometric and geolocation information, requirements for storing event logs,
as well as the introduction of data protection impact assessment procedures similar to DPIA. Of
particular importance is ensuring the employee’s right to be informed about the use of algorithmic
systems in the work environment.

Atthe level of practical activities of construction entities, a key tool for managing legal risks should
be a preliminary Al impact assessment, which is carried out before the stages of procurement and
implementation of relevant systems. Such an assessment should include the intended purpose of the
system, the sources and quality of data, the risks of bias, the requirements for human oversight, the legal
regime for processing personal data, incident response procedures, the procedure for updating models,
as well as the limits of automated decision-making. The use of this tool allows you to prevent the use of
artificial intelligence systems in high-risk scenarios without their proper legal qualification.

An important role in minimizing legal risks is played by the contractual regulation of relations
between participants in the construction process. The inclusion of specialized provisions (Al annex) in
the contract structure, defining the characteristics of the system, permissible scenarios for its use, the
origin and mode of data, the legal status of the results, intellectual property guarantees, requirements
for the storage of event logs, testing procedures, obligations for the explainability of decisions, audit
rights, incident response mechanisms, as well as provisions for system updates and cybersecurity, is a
necessary condition for due contractual regulation. The contractual architecture provides the most
flexible mechanism for preventing regulatory gaps in the field of artificial intelligence.

The development of professional competence of participants in the construction process is an
integral part of ensuring the proper use of artificial intelligence. The European approach considers the
level of staff awareness as an element of regulatory compliance, which necessitates the formation of
relevant knowledge among key project participants, including chief engineers, BIM managers,
occupational health and safety specialists, project managers and persons responsible for personnel
management. Professional training should include the functionality of the systems and their legal
limitations, sources of error, human intervention procedures and requirements for documenting
processes.

6. Conclusions

Based on the analysis, we can state that the use of artificial intelligence in construction is a factor
in the transformation of existing legal risks and a source of new ones. The integration of algorithmic
systems into construction processes makes it more difficult to establish cause-and-effect relationships
in tort legal relations, increases the importance of verifiability, certification and safety audit procedures,
actualizes the problems of personal data protection in the working environment, and transforms
approaches to the legal regime of intellectual property objects, as well as reveals the limitations of
traditional mechanisms of insurance coverage of risks. The combination of these factors indicates the
systemic nature of the influence of artificial intelligence on the legal regulation of construction activities.

Comparative analysis confirms that the most institutionalized is the European model of
regulation, based on a risk-based approach and a combination of preventive security requirements with
mechanisms of legal responsibility. At the same time, even within this model, there are unresolved
issues of effective compensation for damage and distribution of responsibility in complex multi-entity
systems.
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For the national legal system, the priority is not the formal reproduction of external regulatory

structures, but their functional integration into the existing architecture of urban planning regulation,
digital management tools, information modeling processes (BIM), occupational health and safety and e-
governance systems. In this regard, the determining criterion for the effectiveness of legal regulation
should be the formation of a coordinated and verifiable system that ensures the identification of liability
entities, transparency of data use, control of the security of technologies, certainty of the limits of human
intervention, proper documentation of decisions and the availability of effective insurance coverage
mechanisms.

The implementation of these approaches creates prerequisites for the transition from a

fragmented response to risks to their systematic management, within which artificial intelligence
functions as a tool for improving the quality and safety of construction activities.

References

10.

11.

12.

13.

Abioye, S. 0., Oyedele, L. O., Akanbi, L., Ajayi, A., Davila Delgado, ]. M,, Bilal, M., Akinade, O. 0., & Ahmed, A.
(2021). Artificial intelligence in the construction industry: A review of present status, opportunities and future
challenges. Journal of Building Engineering, (44), Article 103299. https://doi.org/10.1016/j.jobe.2021.103299

Artificial Intelllgence Act (Al Act). (2024) European Commission - Shapmg Europe’s digital future.

Boiko, V. V. (2024). Pravove rehuliuvannia shtuchnoho intelektu: mizhnarodnyi gocsiz [Legal regulation of
artificial intelligence: international experience]. Vcheni zapysky TNU imeni V. I. Vernadskoho. Seriia: Publichne

upravlinnia ta administruvannia, 35(2), 23-29. https://doi.org/10.32782/TNU-2663-6468/2024.2/05 (in

Ukrainian)

Bondarenko, D., & Kalashnikova, K. (2024). Tsyfrovizatsiia budivelnoi haluzi Ukrainy: analiz stanu, problem ta
perspektyv rozvytku [Digitalization of the construction industry of Ukraine: analysis of the state, problems
and prospects for development]. Ekonomika ta suspilstvo, (65). https://doi.org/10.32782/2524-0072/2024-
65-2 (in Ukrainian)

Botero Arcila, B. (2024). Al liability in Europe: How does it complement risk regulation and deal with the
problem of human oversight? Computer Law & Security Review, (54), Article 106012.
https://doi.org/10.1016/j.clsr.2024.106012

Buiten, M., de Streel, A., & Peitz, M. (2023). The law and economics of Al liability. Computer Law & Security
Review, (48), Article 105794. https://doi.org/10.1016/j.clsr.2023.105794

Butynska, R. Ya. (2024). Shtuchnyi intelekt u sferi pratsi: problemy ta perspektyvy pravovoho rehuliuvannia
[Artificial intelligence in the sphere of labor: problems and prospects of legal regulation]. Analitychno-
porivnialne pravoznavstvo, (6), 301-308. https://doi.org/10.24144/2788-6018.2024.02.52 (in Ukrainian)

Cabinet of Ministers of Ukraine. (2020, December 2). Pro skhvalennia Kontseptsii rozvytku shtuchnoho
intelektu v Ukraini [On approval of the Concept of the Development of Artificial Intelligence in Ukraine]

(Decree of the Cabinet of Ministers of Ukraine No. 1556-r). https://zakon.rada.gov.ua/laws/show/1556-
2020-%D1%80#Text (in Ukrainian)

Cabinet of Ministers of Ukraine. (2021, February 17). Pro skhvalennia Kontseptsii vprovadzhennia tekhnolohii
budivelnoho informatsiinoho modeliuvannia (VIM-tekhnolohii) v Ukraini Ta zatverdzhennia planu zakhodiv
z yii realizatsii [On approval of the Concept of introduction of building information modeling technologies
(BIM technologies) in Ukraine and approval of the action plan for its implementation] (Decree of the Cabinet
of Ministers of Ukraine No. 152-r). https://zakon.rada.gov.ua/laws/show/152-2021-%D1%80#Text (in
Ukrainian)

Directive (EU) 2024/2853 of the European Parliament and of the Council of 23 October 2024 on liability for
defective products and repealing Council Directive 85/374/EEC (Text with EEA relevance). (2024). Official
Journal  of the  European Union, 0] L  2024/2853.  https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX%3A320241.2853

European  Commission. (n.d.-a). Al  Literacy -  Questions &  Answers. https://digital-
strategy.ec.europa.eu/en/fags/ai-literacy-questions-answers

European Commission. (n.d.-b). Navigating the Al Act. https://digital-
strategy.ec.europa.eu/en/fags/navigating-ai-act

European Commission. (2024, December 9). EU adapts product liability rules to digital age and circular
economy: news article. https://commission.europa.eu/news-and-media/news/eu-adapts-product-liability-
rules-digital-age-and-circular-economy-2024-12-09 en

10


https://doi.org/10.1016/j.jobe.2021.103299
https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
https://doi.org/10.32782/TNU-2663-6468/2024.2/05
https://doi.org/10.32782/2524-0072/2024-65-2
https://doi.org/10.32782/2524-0072/2024-65-2
https://doi.org/10.1016/j.clsr.2024.106012
https://doi.org/10.1016/j.clsr.2023.105794
https://doi.org/10.24144/2788-6018.2024.02.52
https://zakon.rada.gov.ua/laws/show/1556-2020-%D1%80#Text
https://zakon.rada.gov.ua/laws/show/1556-2020-%D1%80#Text
https://zakon.rada.gov.ua/laws/show/152-2021-%D1%80#Text
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3A32024L2853
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3A32024L2853
https://digital-strategy.ec.europa.eu/en/faqs/ai-literacy-questions-answers
https://digital-strategy.ec.europa.eu/en/faqs/ai-literacy-questions-answers
https://digital-strategy.ec.europa.eu/en/faqs/navigating-ai-act
https://digital-strategy.ec.europa.eu/en/faqs/navigating-ai-act
https://commission.europa.eu/news-and-media/news/eu-adapts-product-liability-rules-digital-age-and-circular-economy-2024-12-09_en
https://commission.europa.eu/news-and-media/news/eu-adapts-product-liability-rules-digital-age-and-circular-economy-2024-12-09_en

Leschynsky, V.

14.

15.

16.

17.

18.
19.

20.

21.

22.

Social Development:
Economic and Legal Issues No. 15 (2026)

European Data Protection Board. (2018). Guidelines on Automated individual decision-making and Profiling for
the purposes of  Regulation 2016/679. https://www.edpb.europa.eu/our-work-tools/our-
documents/guidelines/automated-decision-making-and-profiling en

Haman, H. (2025). Protses robotyzatsii ta zastosuvannia shtuchnoho intelektu v sferi budivnytstva [The
process of robotization and the application of artificial intelligence in the construction sector]. Ekonomika ta
suspilstvo, (76). https://doi.org/10.32782/2524-0072/2025-76-91 (in Ukrainian)

Ivanov-Kostetskyi, S. (2023). Revoliutsiia v budivelnii haluzi (z 2020 rr.): yak shtuchnyi intelekt formuie
maibutnie budivnytstva [Revolution in the construction industry (from 2020): how artificial intelligence
shapes the future of construction]. Suchasni problemy arkhitektury ta mistobuduvannia, (67), 230-240.
https://doi.org/10.32347/2077-3455.2023.67.230-240 (in Ukrainian)

Kulynych, V. (2025, December 16). Pravove rehuliuvannia vykorystannia shtuchnoho intelektu v Ukraini ta
YeS [Legal regulation of the use of artificial intelligence in Ukraine and the EU]. LIGA360.

ukran-ta-s (in Ukrainian)

Ministry of Digital Transformation of Ukraine. (n.d.). Al Vision. https://ai.thedigital.gov.ua/en/vision
National Institute of Standards and Technology (n. d) Al Risk Management Framework Development. U.S.

Department of Commerce. https:

Priamitsyn, V. Yu. (2024). Tsyvilno-pravova vidpovidalnist za shtuchnyi intelekt: problemy ta perspektyvy
[Civil liability for artificial intelligence: problems and prospects]. Pravo i suspilstvo, 1(2), 60-65.

https://doi.org/10.32842/2078-3736/2024.1.2.10 (in Ukrainian)

UK Government (2023) A pro-innovation approach to Al regulation: White paper.

Vyshnivskyi, M. V. (2025). Tsyfrova transformatsiia v systemi derzhavnoho upravlinnia budivelnoiu haluzziu
Ukrainy [Digital transformation in the system of public administration of the construction industry of
Ukraine]. Vcheni zapysky TNU imeni V. I. Vernadskoho. Seriia: Publichne upravlinnia ta administruvannia, 36(2),
14-19. https://doi.org/10.32782 /TNU-2663-6468/2025.2/03 (in Ukrainian)

11


https://www.edpb.europa.eu/our-work-tools/our-documents/guidelines/automated-decision-making-and-profiling_en
https://www.edpb.europa.eu/our-work-tools/our-documents/guidelines/automated-decision-making-and-profiling_en
https://doi.org/10.32782/2524-0072/2025-76-91
https://doi.org/10.32347/2077-3455.2023.67.230-240
https://biz.ligazakon.net/analitycs/241001_pravove-regulyuvannya-vikoristannya-shtuchnogo-ntelektu-v-ukran-ta-s
https://biz.ligazakon.net/analitycs/241001_pravove-regulyuvannya-vikoristannya-shtuchnogo-ntelektu-v-ukran-ta-s
https://ai.thedigital.gov.ua/en/vision
https://www.nist.gov/itl/ai-risk-management-framework/ai-rmf-development
https://doi.org/10.32842/2078-3736/2024.1.2.10
https://www.nist.gov/itl/ai-risk-management-framework/ai-rmf-development
https://doi.org/10.32782/TNU-2663-6468/2025.2/03

