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Abstract

The paper focuses on the right to access to justice in the context of ongoing digitalisation.
Access to justice enables individuals to utilise existing legal mechanisms to protect their
rights, adhering to substantial standards of justice. Access to justice is essential for the rule
of law and human rights. In the paper’s first section, we analyse access to justice from a
human rights perspective. Access to justice encompasses several core human rights, such as
the right to a fair trial, and the right to an effective remedy. We then discuss the role of
Artificial Intelligence (Al) in court and how it influences access to justice. We aim to
determine whether digitisation and Al tools enhance access to justice and lead to more
efficient legal processes. Can the online landscape and the implementation of Al address the
shortcomings associated with accessing justice in traditional offline settings? Our initial
hypothesis is that modern Al-based tools can facilitate the exercise of the right to access to
justice. However, we also recognise that these tools face numerous challenges not typically
encountered in the offline environement, which must be addressed to ensure proper access
to justice. The author defines the normative and comparative methods as the framework for
analysis.

Key words: access to justice, e-justice, Al, Law-chatbot.

INPABO HA IIPUCTYII IPABOCYDBY
Y AMTUTAJIHOM AOBY

Ancrpakr

VY ¢oxkycy pana je mpaBo Ha MPUCTYT MpaBocyly y KOHTEKCTY Tekyhe TUruTanmsamyje.
[paBo Ha mpucTyn npaBocyly omoryhasa mojequHIMMA 1a UCKOpUTE TocTojehe mpaBHE
MeXaHH3Me 3a 3alITHTy NpaBa, MpUApXkaBajyhu ce CyIITHHCKUX cTaHapaa npasge. [Ipu-
CTYII IPaBIY j€ O KJbY4HOT 3Ha4aja 3a BJIAJaBUHY NPaBa U JbyJCKa paBa. Y MPBOM JIEITy
pajia, aHaIM3MPaMo TIPYUCTYTI IpaBocyly U3 MepCHeKTHBe JbYICKHX paBa. [IpaBo Ha mpu-
cTyI npaBocyljy 00yxBaTa HEKOJIMKO OCHOBHHX JBbYJICKHX IIPaBa, TIOIYT MpaBa Ha MPaBUYHO
cybhemse 1 IpaBa Ha e(rKacaH MpaBHH JieK. 3aTHM heMo TOBOPHTH O yJI031 BEIITaYKe UHTe-
JIMreHIyje y CyZI0BUMa U 0 TOME Kako OHa yTHUe Ha IPUCTYI npaBocyhy. Haur s je na
YTBPAWMO J1a JI JUTHTAIN3ALMja U aJlaTH BEIITauKe MHTEINTeHIHje 000JbIIaBajy TpH-
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CTYII IIPaB/IH U J1a JIM JI0BOZE 210 e(hMKACHUX IPaBHUX MOcTynaxa. Jla i1 OHjiiaH OKpyKerbe
U NPUMEHA BEIITa4yKe MHTEIUICHIIMje MOTY PELIMTH HEAOCTATKE MOBE3aHEe Ca MPUCTYIIOM
npaBocyly y TpagunroHaiHoM odajH okpyxery? Haiira nosazsa xumnoresa je 1a ynorpe-
0a caBpeMEeHMX ayaTa 3aCHOBAHMX HA BEIUTA4KO] MHTEIUICHIIM]H MOXKE OJIaKIIaTH OCTBa-
pHBam-e IpaBa Ha IPYUCTYH NpaBau. MelhyTum, ICTOBpeMEHO NPerno3HajeMo Ja KopHiheme
OBHX ajiaTa nokpehe OpojHe M3a30Be KOjU HUCY KapaKTEPHCTUIHHU 32 0(IajH OKPYKEHme, a
KOJH Ce MOpajy peIIUTH Kako 0u ce 06e30enuo oarosapajyhu npucryn npasmm. MeTono-
JIOIIKY aCTIeKT 3 KOjU Ce ayTOpKa OIpe/ieNiia je HOPMAaTUBHH U YIIOPEIHOIPABHU.

Kibyune peun: mpuctyI npaBocyl)y, e-paBocylje, BelTauka HHTEIUTCHIM]a, IPABHU
4eT-00T.

INTRODUCTION

Access to justice is an essential component of any democratic state.
It is imperative for upholding the rule of law and enabling its citizens to
effectively exercise their human rights. It allows individuals to defend
themselves against rights violations, remedy civil wrongs, hold executive
power accountable and protect themselves in criminal proceedings (Euro-
pean Union Agency for Fundamental Rights, 2016, p.16). Access to justice
is not a just right per se; it also empowers individuals to uphold their other
rights within a specified legal framework. Recognised as a ‘cross-cutting
right’, it should be understood and interpreted according to other princi-
ples, “such as equal recognition before the law” (Gutterman, 2022, p. 2).
Access to justice empowers individuals to demand the protection of their
rights, regardless of their economic, social, political, migratory, racial, or
ethnic status, religious affiliation, gender identity, or sexual orientation
(Lima, Homez, 2020, p. 2). The concept encompasses all phases of the
‘chain of justice,” starting with awareness and access to information re-
garding rights within civil society, extends through the actions of law en-
forcement authorities, and culminates in the application of appropriate le-
gal remedies. To facilitate access to justice, it is crucial to identify appro-
priate institutions within the justice system that can focus on citizens and
their legal and justice concerns. The ability of individuals to fully engage
within existing legal mechanisms to protect their rights and adhere to sub-
stantive legal standards is conventionally referred to as access to justice.
Access to justice is an essential fundamental human right that is guaranteed
at both the international and national levels (Tasi¢, 2020, p. 621).

The UN Human Rights Committee pioneered the concept of access
to justice (Lima, Gomez, 2020). This right is enshrined in various UN in-
struments as well as in Article 6 of the ECHR and Article 47 of the EU
Charter of Fundamental Rights. It encompasses the right to access courts
in civil matters and includes guarantees related to court organisation and
proceedings. The European Court of Human Rights has gradually devel-
oped this right, emphasising that access to court includes the ability to ini-
tiate proceedings and resolve disputes effectively. Although the right to
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access a court is not absolute and may have limitations, these should not
undermine its essence. The right to access to court must be effective by
providing the individual with a clear, practical opportunity to challenge
acts that interfere with their right'. According to the Court of Justice case
law, the core of the fundamental right to an effective remedy and a fair trial
within the EU’s judicial protection system serves as a development tool in
the EU legal framework, encouraging the progressive realisation of Charter
rights (Gutman, 2019, p. 903).

THE DIGITAL TRANSFORMATION AND THE JUSTICE SYSTEM

The rapid advancement of information and communication technol-
ogy (ICT) since the 1960s has significantly impacted various aspects of
society, including human rights and legal protections. In the context of per-
vasive digitisation, access to justice has gained importance, with technol-
ogy serving as a facilitator. While the judiciary is traditionally seen as con-
servative, recent technological developments show promise in addressing
these challenges. The incorporation of ICT in the justice system can be
divided into three stages, each reflecting differing levels of technological
advancements (Kramer, Van Gelder, Themeli, 2018, p. 211). The initial
electronic stage began in the 1980s when courts and lawyers started using
computers for information storage and document creation (Velicogna,
2007, p. 131). The first phase is marked by using basic technologies. Com-
puters were used for drafting and printing basic documents, using e-mail
for informal communication and browsing the internet. However, it was
only in the 1990s that several European governments began supplying the
courts with equipment and office applications in a more structured manner.

The second phase is marked by the advent of smart hardware and
software that actively process and deliver information, resulting in signifi-
cant enhancements to the justice system. The transition from paper-based
to electronic documentation has enabled the adoption of web-based ser-
vices, online access to legislation and case law, e-filling, and the electronic
exchange of legal documents. This enables virtual interactions between
parties, with court users often contracting courts remotely via email, web-
sites, or mobile apps. Regarding court litigation, ICT devices and programs
are utilised as tools for organising litigations, courtroom technologies, and
decision-making (Kramer et al, 2018, p. 212). Litigation organisational
tools, used outside the courtroom, help facilitate proceedings and include
information technology systems, evidence documentation applications,
and various communication devices. In the courtroom, advancements such
as audio and video recording systems, as well as remote communication
tools for testimony, have been essential during hearings. The development

L ECtHR, De Geouffie de la Pradelle v. France, no. 12964/87, 16. 12. 1992, para. 35.
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of digital technologies has enabled the establishment of a more interactive
procedural framework, thereby enhancing the virtual aspects of traditional
processes. To fully capitalise on these advancements, legal regulations
must evolve in alignment with technological developments. Certain court-
room technologies require prior legal approval and the establishment of
specific regulations for their use. Delays in regulation can hinder the effec-
tive implementation of these innovations in the legal system. Electronic
systems of case file management, electronic proceedings, electronic appli-
cations, and a system of random allocation of cases to judges are the main
achievements in this period.

Artificial intelligence (AI)? represents the third stage of ICT devel-
opment, referring to machine-based systems designed to operate autono-
mously and adapt after deployment. Al systems infer outputs like predic-
tions and decisions from user input, impacting physical and virtual envi-
ronments.? The integration of Al is significantly transforming the roles of
judges and lawyers, potentially undermining traditional court procedures.
Decision-making tools powered by Al can facilitate expedited dispute res-
olution, reduce costs, and enhance the efficiency of court proceedings. The
emergence of robot judges and algorithms for rendering underscores the
application of Al in this domain. There are examples of testing the adoption
of automated judgments in first-instance proceedings in civil law disputes,
especially in disputes of small values (such as the 'robot-judge’ project in
Estonia) (Nenadi¢, Miljus, 2022, p. 301). Considering the information pro-
vided, the robotic judges could have many advantages (Nakad-Westrate et
al 2015, p. 63). The benefits associated with digital judges include speed,
objectivity, and accuracy, as these systems exhibit reduced susceptibility
to human error. Nonetheless, concerns persist regarding potential misun-
derstandings in the decision-making process and non-transparent algo-
rithms, which may jeopardise fundamental rights. While fully automated
judgments presents certain challenges, Al can effectively support judges in
drafting decisions and identifying analogous cases, laws, regulations and
court interpretations.

Al technologies are poised to deliver more benefits than other digital
technologies, owing to their capacity to extract information from extensive
textual data at a speed significantly surpassing that of humans. These ben-

2 The scientific community has not accepted a single definition of Al, and it is
commonly used as a term to refer to different computer applications that use different
techniques and exhibit capabilities commonly associated with human intelligence. The
European Commission proposes to establish a legal definition of *Al system’ in EU
law, which is primarily based on a definition already used by the OECD. Article 3(1)
of the draft Al ACT stated that an ’artificial intelligence system’ means software that is
developed with (specific) techniques and approaches and can, for a given set of human-
defined objectives, generate outputs such as content, predictions, recommendations, or
decisions influencing the environments they interact with.

3 Article 3, Al Act
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efits stem from the ability of Al devices to extract information from a vast
amount of text significantly faster than humans can. The capability to ad-
dress legal questions based on this extracted information represents a sig-
nificant advancement in aiding individuals with their tasks. Moreover, the
potential for Al to retrieve arguments from documents positions these sys-
tems as viable alternatives for professionals in the justice sector. As legal
text analytics and mining continue to develop, certain Al systems will not
only be able to replicate arguments found in existing documents but also
generate new arguments. This evolution will be advantageous for judges,
lawyers, and government entities, as it can reduce the time spent construct-
ing arguments, or save costs by using Al machines to replace humans (Kra-
mer et al, 2018, p. 6).

One area where Al can be highly beneficial is in providing citizens
with essential information on basic legal matters. The issue of legal literacy
among citizens has been highlighted on various occasions. Many individ-
uals lack awareness of fundamental rules and regulations; when they find
themselves in situations requiring court intervention, they find the process
overwhelming due to the associated costs and time commitments. Conse-
quently, there is a pronounced need for accessible information that is pre-
sented in plain language, alongside clear answers to direct inquiries. These
may include whether a specific law may apply to an individual’s situation,
what options are available to victims, or the likelihood of prevalling in a
case under particular circumstances.

In recent years, numerous law tech companies have leveraged soft-
ware and information technologies to enhance the productivity of judicial
services. These companies focus on practical applications and more con-
crete practice than the ‘robot judge’ dream (Fernandes, Duvoisin, Horst,
2022, p. 213). Lawtech activities that utilise Al predominantly involve
searching large volumes of documents, gathering procedural information,
and reviewing decisions made by courts or judges. Al can also be employed
to handle notary public routines that do not need judicial review. This elim-
inates delays in cases waiting for processing by a clerk.

Currently, attention is being drawn to the development and imple-
mentation of an innovative solution known as ‘Law Chatbots,” which aims
to revolutionise access to legal information and services. The Law Chatbot
is an artificial intelligence-powered conversational agenda designed to ad-
dress user queries across a wide spectrum of legal topics, including civil
law, criminal law, contract law, and intellectual property rights (Misquita
et al, 2024, p. 164). The assistance provided by such tools would be partic-
ularly valuable in areas such as the Right to Information and Consumer
Rights Protection (Srivastava, 2023, p.33-34). The motivation behind the
development of Law Chatbots stems from the urgent need to democratise
access to legal expertise by addressing obstacles such as cost, complexity,
and the restricted availability of legal professionals. Utilising Al and natu-
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ral language processing, these chatbots provide instant and cost-effective
legal advice, guidance, and resources to individuals and businesses, inde-
pendent of time or geographic constraints. With a seamless inclusion into
messaging platforms and web interfaces, the Law Chatbots offered 24/7
availability, enabling users to efficiently and confidently navigate complex
legal issues. By enhancing legal literacy, promoting legal empowerment,
and facilitating access to justice in the digital age, Law Chatbot represents
“a transformative tool in bridging the gap between legal professionals and
the general populace” (Misquita, Sawant, Shaikh, Patil, Narkar, 2024, p.
164). Rule-based chatbots utilise predefined sets of rules, logic, and pat-
terns to interpret user queries and generate responses. They rely on struc-
tured knowledge bases that encompass legal rules, statutes, and frequently
asked questions. Although these chatbots offer benefits like simplicity and
transparency, they inevitably encounter significant limitations. These lim-
itations include difficulties in managing complex queries, accommodating
natural language variability, and facing persistent challenges in mainte-
nance and adaptability. Al-based chatbots such as Amica, Adie, etc. have
emerged as valuable tools in various legal fields across numerous countries
(Srivastava, 2023, p. 33). Their widespread implementation is transforming
the delivery of legal assistance, making it more accessible and efficient for
everyone.

The development of ICT and Al has led to the development of pre-
dictive tools designed to forecast the likelihood of individuals becoming
either perpetrators or victims of specific criminal acts, or behaviours asso-
ciated with particular categories of crime. The concept of predictive justice
first emerged in the United States in 2013, in the case of State v. Loomis
(Spalevi¢, Ili¢, 2024, p. 2). Predictive justice tools have the potential to
anticipate the outcomes of court proceedings or certain phases within those
proceedings by utilising mathematical algorithms that analyse vast
amounts of data, including previous judicial decisions. In this context, the
application of Al requires the input of a substantial volume of data, includ-
ing laws, regulations, judgments, and documentation from a wide array of
court cases into a computer program. The program subsequently evaluates
a particular court procedure by extracting essential elements (the verdict of
the decision). Each specific case is interconnected with past decisions from
cases with similar material and procedural characteristics. This methodol-
ogy enables the program to predict the outcome of an entire dispute or a
specific stage of the process, with the reliability of the model hiding on the
quality of the input data and the selected machine learning technique
(Toski¢ Cvetinovi¢, Tosi¢, 2022, p. 319). On the other hand, Al has the
capacity to make independent decisions, meaning its actions are not neces-
sarily dependent on its creator or controllers. While it is not incorrect to
say that Al exhibits elements of human-like thinking to some degree, its
interference and decision-making processes often have a ‘black box’ effect.
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This means that the stages of decision-making and the detection of biases
within Al can be obscure, raising concerns about the procedural rights in-
volved.

These issues motivated the adoption of the European Ethical Charter
on the use of Al in judicial systems by the European Commission for the
Efficiency of Justice (CEPEJ). This Charter, established in December
2018, was the first European framework outlining ethical principles regard-
ing the use of Al in the judiciary. CEPEJ has identified the following core
principles to be respected in the field of Al and justice: the principle of
respect of fundamental rights*, the principle of non-discrimination’, the
principle of quality and security®, the principle of transparency, impartiality
and fairness’, and the principle ‘under user control.’® Individuals should
not be subject to decisions that are based entirely on automated processing,
such as algorithms, particularly when these decisions have legally binding
implications or significantly affect their circumstances. However, such de-
cisions must safeguard the individual’s rights, freedoms, and legitimate in-
terests by incorporating suitable safeguards. In situations where decisions
are not grounded in legal requirements, individuals must be informed of
the following (i) the ratio behind the decision-making process, (ii) their
entitlement to seek human intervention, (iii) the potential ramifications of
the processing, and (iv) their right to challenge the decision.’

E-JUSTICE

Developing e-justice is essential for modernising the justice system
and enhancing access to justice. New technologies offer solutions to im-
prove this access, making it a central focus of cyber justice research. Tech-
nology reduces costs and delays and integrates electronically managed
court proceedings, all of which support fair judicial processes. E-justice
promotes the key components of a fair trial, including fairness of proceed-

4 Ensuring that the design and implementation of Ai tools and services are compatible
with fundamental rights;

5 Specifically preventing the development or intensification of any discrimination
between individuals or groups of individuals;

% About the processing of judicial decisions and data, using certified sources and
intangible data with models conceived in a multi-disciplinary manner, in a secure
technological environment;

7 Making data processing methods accessible and understandable, authorising external
audits;

8 Precluding a prescriptive approach and ensuring judicial decisions and data by
algorithms and in the use made of them;

% https://commission.europa.eu/law/law-topic/data-protection/reform/rules-business-
and-organisations/dealing-citizens/are-there-restrictions-use-automated-decision-
making_en#example;
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ings, public hearings, and reasonable case durations. It significantly bene-
fits individuals and businesses, particularly in remote areas, by providing
online resources for filing documents and participating in legal processes.
Tools like online dispute resolution (ODR) expedite disputes without costly
legal representation and improve transparency by allowing easy access to court
records. Furthermore, e-justice serves to harmonise legal systems across
jurisdictions, which is vital for cross-border trade, while also offering efficient,
low-cost solutions for small claims. The development of e-justice upholds core
values such as judicial independence, equality of access, and procedural
transparency, ultimately enhancing human rights and justice accessibility
across civil and criminal matters using similar digital tools.

The digitisation of justice has far-reaching implications across so-
cial, governmental, and economic domains. While it provides considerable
societal value, it is pivotal to provide that all individuals have access to
these advancements, as gaps in managerial power and knowledge can af-
fect social cohesion. Inclusivity is crucial, particularly for diverse cultures
and marginalised groups (Kramer et al, 2018, p. 214).

In the context of e-justice, the rights to a fair trial and effective rem-
edy must be maintained. Access to justice relies on these principles, and
therefore, it is vital to examine the implications of modern IT on fair pro-
cedures and judicial governance. Ensuring fairness within digital processes
is a key concern, which requires the constant alignment of IT and proce-
dural laws to adapt to technological changes.

When evaluating e-justice systems, seven values must be consid-
ered: independence, accountability, impartiality, equal access, transpar-
ency, privacy, and legal validity. Judicial independence is essential, as it
separates courts from the executive and legislative branches. Evaluations
should focus on whether e-justice systems, particularly case management
tools, negatively impact this independence. Additional challenges may
arise from outsourcing functionalities to private companies, which could
compromise the independent functioning of e-justice systems. The nature
of contracts established between public institutions and private entities
plays a significant role in maintaining this independence.

When evaluating the e-justice system regarding accountability, two
key areas must be considered judicial accountability and the accountability
of the e-justice system itself. E-justice platforms can provide insights into
judicial activities, efficiency, and compliance with norms, which should be
part of the evaluation framework. Periodic assessments by internal and ex-
ternal organisations, including the Ministry of Justice, serve to uphold ac-
countability and ensure transparency.

Impartiality is another critical value. The e-justice system should
ensure equitable access to justice for all, regardless of gender, location, so-
cio-economic status, or technological literacy. Nevertheless, privacy con-
cerns may pose challenges to transparency, as integration of data might
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raise security issues. Finally, legal validity is essential. Courts, lawyers,
and judges must follow established rules and procedures to maintain a sta-
ble democracy. Evaluating e-justice requires the consideration of how tech-
nological digitisation impacts compliance with norms and user operations.
E-filling systems must prevent identity fraud, ensuring beneficiaries recog-
nise the system as legally valid. Legal validity in e-justice pertains, in equal
measure, to citizens’, lawyers’, and judges’ adherence to norms.

THE EU AND E-JUSTICE

The development of e-justice is essential for the effective operation of
the judicial system in the EU. Since 2008, the EU Commission and Council
have collaborated on various e-justice initiatives to create a pan-European
judicial area that enhances legal certainty and the effectiveness of rights. The
European e-justice Strategy was first introduced in May 2008, focusing on
improving judicial cooperation and the use of ICT in administrative proce-
dures. This was followed by the e-justice Strategy for 2009-2013, which em-
phasised the importance of ICT in legal processes. The most recent e-Justice
Strategy for 2019-2023, approved in March 2019, aims to enhance access to
legal information and streamline judicial operations. Key objectives include
introducing new functions for the e-justice portal and improving access to
courts, particularly small claims. Overall, the EU continues to prioritise the
advancement of e-justice initiatives, aiming to enhance access to justice
while simultaneously minimising costs and delays.

The EU’s e-justice initiatives are closely connected to national devel-
opments in information technology, particularly within public administration
and justice sectors. Following the establishment of a European framework
for e-commerce in 2000, the European e-justice program was launched to
simplify access to information and standard forms, facilitating electronic
submissions among parties and courts. To enhance cross-border debt collec-
tion, the European Order for Payment Procedure and the European Small
Claim Procedure were introduced, with the former starting on 12 December
2008, and the latter on 1 January 2009. These procedures aim to streamline
small claims handling for consumers and small businesses, recommending
written submissions to reduce costs and time. An oral hearing may occur if
necessary, with technology enabling remote participation where appropriate.
E-justice is prioritised under the EU’s Digital Single Market strategy, aiming
to improve access to justice. The European e-Justice Portal, launched in
2010, consolidated resources for legal professionals, EU citizens, and busi-
nesses, providing a wealth of information on EU and national law in multiple
languages, along with interactive tools and access to CJEU case law.

As the process of digital transformation accelerates, it is essential
for the EU to articulate how its core values and fundamental rights, which
are relevant offline, should be effectively applied in the digital environ-
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ment. The European Union is ‘a union of values,” as enshrined in Article
2 of the Treaty of EU and in the Charter of Fundamental Rights, founded
on respect for human dignity, freedom, democracy, equality, rule of law
and respect for human rights. The European Parliament has advocated for
ethical principles in guiding the EU’s digital transformation, particularly in
Al In December 2022, the European Commission, the European Parlia-
ment, and the Council of the EU signed the European Declaration on Dig-
ital Rights and Principles, which prioritises the protection of fundamental
rights online and aligns with EU constitutional values. The Declaration
serves as a reference for policymakers to promote rights and democratic
values in the digital age, emphasising the importance of innovation along-
side these principles. It raises questions about European integration and the
significance of constitutional digital rights. Furthermore, the Declaration
commits to a safe and sustainable digital transformation that places people
at the centre, fostering connectivity, fair working conditions, and access to
digital public services. It is an essential component of a broader constitu-
tional framework and supports the Digital Decade Policy Programme 2030,
which sets concrete digital goals for the forthcoming decade.

The regulation of Al is one approach that the EU is employing to
guarantee the responsible development and use of this innovative technol-
ogy within its digital strategy. The European Artificial Act (Al Act), the
world’s first comprehensive regulation on artificial intelligence, is set to
take effect on August 1, 2024. The Al Act is designed to ensure that Al
developed and utilised in the EU is reliable, incorporating safeguards to
protect individuals’ fundamental rights. Member States are required to des-
ignate a national competent authority by August 2 2025, tasked with over-
seeing the application of the Al regulations and conducting market surveil-
lance activities. Al holds the potential to transform our work and daily
lives, promising significant benefits for citizens, society, and the European
economy. The European way of digital transformation puts people first,
ensuring that everyone’s rights are upheld. With the introduction of the Al
Act, the EU has made a crucial advacement in ensuring that Al technology
adheres to EU regulations.

The EU Al Act introduces a risk-based approach to the regulation
of Al, imposing varying requirements and obligations based on the level of
risk to health, safety, and fundamental rights. The Act categorises risks into
four groups:

1. Unacceptable risks — these lead to prohibited practices;

2. High risk — these trigger stringent obligations that are detailed

and complex;

3. Limited risk — these come with transparency obligations; and

4. Minimal risk — stakeholders are encouraged to voluntarily create

codes of conduct, regardless of whether they are based in the EU
or a third country.



Access to Justice in the Digital Age 245

The Al Act establishes the regulations of ‘high-risk” Al systems that
possess the potential to adversely affect the safety or fundamental rights. It
delineates two primary categories: systems employed as safety components
within products, and systems utilised in eight designated areas, which the
Commission may amend as necessary through delegated acts. Among
these, the administration of justice and democratic processes are explicitly
recognised.

THE DIGITISATION OF JUSTICE IN SERBIA

In 2019, the Republic of Serbia has adopted the Strategy for the De-
velopment of Artificial Intelligence for the period 2020-2025, thereby po-
sitioning itself as the first country in Southeast Europe to adopt a National
strategy of Al (Badza, 2024, p.12). One of the key measures outlined in
this strategy is the improvement of public sector services through the ap-
plication of Al. Given the judiciary’s longstanding challenges with a high
volume of cases and limited efficiency, the use of Al could serve as an
additional mechanism to address these issues. Following this strategy, Eth-
ical Guidelines for the development, implementation, and robust and ac-
countable Al were adopted in February 2023. These guidelines recognise
high-risk Al systems that may directly or indirectly violate fundamental
principles and conditions, particularly within the judiciary and democratic
processes. They specifically address systems designed to assist judicial au-
thorities in analysing and interpreting circumstances, facts, and legal norms
to appropriately apply relevant legal standards.

In June 2023, Serbia signed associate agreements related to the Dig-
ital Europe Programme. The country is expected to further align its elec-
tronic communication legislation with the updated EU regulatory frame-
work. A primary focus of digitisation in Serbia is outlined in the Digital
Skills Development Strategy, which spans from 2020 to 2024. The primary
objective of this strategy is to enhance the digital knowledge and skills of
all citizens, including those belonging to vulnerable social groups. It aims
to monitor the advancement of ICT in all areas, across various sectors and
to address the requirements of the economy and labour market effectively.
Additionally, a specific Al law is currently being prepared in Serbia. A task
group has been formed, and the law is expected to come into effect in 2025.
The primary aim of this forthcoming legislation is to establish a regulatory
framework governing the creation and use of Al in Serbia.

In terms of access to justice, it is important to highlight the Judicial
Development Strategy for the period 2020-2025. One of the specific objec-
tives of this strategy is the development of e-Justice, aimed at increasing
the efficiency of the judicial system, strengthening the rule of law, and en-
hancing access to justice and legal certainty. The ultimate goal is to ensure
the quality and effective realisation of the protection of citizens’ rights and



246 M. Nasti¢

freedoms while raising the level of trust in the judicial system. The Judicial
Information System, a platform for electronic data exchange between state
bodies, and for compiling statistical data on court proceedings was adopted
in 2018. Additionally, there are several subsystems utilised across various
justice institutions.

The need to improve the ICT system in court is one of the challenges
identified in relation to Chapter 23. Judicial institutions in Serbia employ an
electronic case management system. In misdemeanour cases, the SIPRES
software facilitates the electronic submission of misdemenor charges. The
SIPRIS software is specifically designed for commercial courts. For prose-
cutions, the implementation of the SAPO (Standard Application for Prose-
cution Offices) software, along with the SAPA (Standard Application for
Prison Administration) system, is currently underway in all institutions re-
sponsible for the execution of criminal sanctions. The SAPS application aids
in managing cases in courts of both general and special jurisdiction, covering
the entire lifecycle of a case from the submission of the initial document to
the final decision and archiving. Within the case management process, users
can create cases, enter data, and record all actions throughout the life of the
case. This includes entering information on participants, assigning judges,
scheduling hearings, and documenting decisions and their dispatch. The
SAPS application also includes case search features based on the data entered
or through searches of the textual content of the case.

The electronic communication system utilised by the Administrative
Court, known as ‘e-Sud,” began operating in 2018. This system, accessible
via the Internet, allows all parties, including lawyers and citizens, to con-
duct administrative disputes entirely electronically. On January 1 2020, the
court’s electronic bulletin board, eTabla, which was established by the
Ministry of Justice, became operational. eTabla provides citizens and legal
entities with access to all documents from enforcement procedures that were
not successfully delivered to them personally by the court or public bailiff.
This electronic bulletin board replaced the previous physical bulletin boards
in courts, enhancing the responsibility, transparency, and efficiency of the
judiciary. It enables citizens and businesses to quickly and easily view the
contents of court bulletin boards in one centralised online location.

This development significantly advances the protection of human
rights, as eTabla allows all parties involved in enforcement and security
proceedings before the courts of the Republic of Serbia to access important
written documents related to their rights and obligations that could not be
personally delivered to them. In addition to displaying and removing doc-
uments from the court’s notice board, the electronic bulletin board keeps a
special record of when each document was displayed and when it was re-
moved. Currently, courts lack the capability to maintain these comprehensive
records; thus, this functionally represents a significant improvement in court
operations. Having all data related to delivery via the bulletin board available
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in one electronic format directly impacts the efficiency and cost-effectiveness
of procedures, both within the courts and with the Public Prosecutor’s office.

In Serbia, the implementation of Al in the judiciary has not yet been
realised. The introduction of Al-based system must be founded upon a solid
legal framework, primarily through legislation. Furthermore, the imple-
mentation of these systems should be accompanied by adequate training
for judicial employees and efforts to inform citizens about their rights re-
garding access to the courts.

CONCLUSION

The integration of Al within the judiciary system is significantly
transforming the right to access to justice. As technology advancements
continue to progress rapidly, they present both new opportunities and po-
tential risks for exercising this right. In recent years, efforts to enhance the
efficiency and accessibility of the judicial system have led to a gradual ex-
pansion in the use of technology. Such modernisation efforts contribute to
building public confidence in the enforcement of rights and the impartiality
of court operations.

One of the most significant advantages of digitising the courts is the
time-saving it offers. Citizens can more quickly and affordably exercise
their rights through information systems and online services, gaining better
access to necessary information. For the courts, this means a faster, more
efficient resolution of case handling and greater transparency. The incor-
portation of Al into the judicial system may also foster public awareness
of individual rights and court processes. By streamlining communication
between the judiciary and the public, Al enhances access to the justice sys-
tem and disseminates information about ongoing legal procedures. The de-
velopment of electronic case law databases and Al-supported sentencing
systems can contribute to fairer and more predictable outcomes. Nonethe-
less, several challenges must be addressed to fully realise the potential of
Al in this domain. Resource limitations often hinder the integration of in-
formation systems within the judicial system in many countries. Imple-
menting such technologies and training court personnel required signifi-
cant investment. Additionally, there exists the concern of potential biases
against individuals who are not technologically proficient, which poses an-
other hurdle to the increased use of Al in court proceedings. Many people
still lack access to the Internet; therefore, it may be necessary to maintain
traditional communication methods alongside e-procedures for some time.

The digital transformation of the judiciary should be centred on hu-
man needs while adhering to its fundamental principles, including the in-
dependence and impartiality of the courts, effective legal protection, and
the right to a fair trial within a reasonable timeframe. Enhancing access to
courts and the progress of proceedings aims to improve the experience of
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citizens. The focus on law and justice should remain on individuals, rather
than technology. Technology should serve as as an instrument to relieve
the effective exercise of rights, particularly the right to access the courts.
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MPABO HA IPUCTYII IPABOCYBY
Y IUTUTAJIHOM JIOBY

Maja Hactuh
Vuusepsurer y Huuy, [IpaBuu dakynrer, Humr, Cpbuja

Pe3ume

VY pany ce aHanM3upa NpaBo Ha NPHUCTYI NpaBocyly y KOHTEKCTy Tekyhe aurura-
nu3anyje. [IpaBo Ha npuctyn npaBocyly 00yxBaTa HEKOIMKO OCHOBHUX JbYICKHX Ipa-
Ba, IIOIYT IIPaBa Ha NpaBU4YHO cyhere U npaBa Ha epukacaH npaBHU Jek. Kako TexHo-
noruja Op30 Hampenyje, OHa YBOAM HOBE MOTYNHOCTH, aly ¥ HOBE PU3HKE 32 OCTBAPH-
Bamke OBOT MpaBa. YTOTpeOa BEIITAYKe WHTEIUTCHIMje MMa 3HAYajHOT yTUIaja Ha
OCTBapHBame IpaBa Ha NPUCTyN npaBocylhy. Bemrauka nHTENIUreHIMja MOXE TOO0IB-
IIaTH KOMyHHKanHjy n3mel)y cy/10Ba U jaBHOCTH I10jeIMHOCTAaBIbHBALE IPUCTYTIA TIpa-
BOCYZHOM CUCTEMY H IIpyKambeM HHPopManmja o Tekyhum nocrynuuma. JeaHa ox Haj-
3HA4YajHUjUX MPEJHOCTU IUTUTANHM3alHje CyIoBa je ymreaa BpemeHa. ['pahanu mory
Op>ke ¥ IIOBOJBbHH]E 1a OCTBApE CBOja MpaBa IMyTeM HH()OPMAIMOHUX CUCTEMA U OHJIAjH
cepsuca, 1ooujajyhu 6ospu npuctyn notpedHUM HHPOpManHjama. 3a CyJoBe TO 3HAYH
Opoke, eUKacHUje peliaBame npeaeMeTa u Behy TpancnpeHTHocT. HTerprcame Bell-
TauKe HHTEIUTeHIIHje y IPAaBOCY THH CUCTEM MOJKe IoBehaT CBECT jaBHOCTH O MpaBH-
Ma TIojeIMHAaIa ¥ CyICKUM nporiecumMa. MelhyTiM, ocToje u n3a3oBu Koje Tpeba caB-
nagati. OrpaHudena pecypca 4eCTo OMETajy MHTErpalyjy HHGpOpPMAaIMOHOT CHCTEMa
y TPaBOCYIHU CHCTEM y MHOTHM 3eMJbaMma. VIMIIeMeHTalja TAKBHX TEXHOJIOTHja U
oOyka cynckor ocobspa 3axTeBa 3HayajHa ynarama. [IoTeHIMjadHe MpUCTPacCHOCTH
npeMa MojeANHIMMA KOjH HHUCY YHO3HATH ca TEXHOJOTHjOM IMPEACTaBIbajy jOII jeaaH
n3a30B Kopuhewky BelITauke HHTEIUTSHIHje Y CYACKUM MOCTyNIMa. MHOTH JbyIH
1 Jajbe HeMajy nmpuctyn MHTepHety, crora, Mox/ia he OMTH HEOITXOTHO J1a ce O/pxKa-
Bajy TpaJMIIMOHAIHE METO/Ie KOMyHHUKAIMj€ Y3 e-MOCTYIIKE.

Jururannu pa3soj npaBocyha Tpeda na Oyne ycnpencpehen Ha jbyncke nmorpede y3
TMOIITOBakh¢ OCHOBHMX MPHHIIMIA, MOMYT HE3aBHCHOCTH U HEMPHUCTPACHOCTH CY/I0BA,
epuKacHy paBHY 3alITUTY U PaBO Ha cyleme y pasyMHOM poKy. TexHomoruja Tpeda
JIa TIOCITY KU Ka0 CPEJICTBO 3a OJIaKIIaBambe e()eKTHBHOT OCTBAPEHA MIPaBa Ha MPHCTYII

mpaBocyby.
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Abstract

Strict liability is increasingly recognised as an appropriate framework for governing
high-risk artificial intelligence (AI) systems, particularly those with ‘black-box’
characteristics, where internal operations are opaque and difficult to interpret. The
inherent complexity of Al, including strong black-box features and unpredictability
post-deployment, challenges the applicability of traditional tort law, which relies on
establishing fault or negligence. Strict liability provides a means to hold entities
accountable, addressing the difficulties in attributing fault in AI contexts. This work
evaluates the merits and drawbacks of strict liability, explores its implications within the
general liability regime, and provides concrete examples of Al-related harms that support
this approach. The principle of Al neutrality and the persistence of fault-based elements
within ostensibly strict liability frameworks like the Product Liability Directive are also
examined, underscoring the complexities in regulating Al. Serbian legal doctrines
regarding dangerous objects and activities provide courts with flexibility to adjudicate Al-
related damages. Judges must comprehend the nuances of Al, including distinctions
between traditional deterministic software and Al exhibiting emergent behaviour. While
strict liability is beneficial for victim compensation and risk management, it can also
stifle innovation and impose burdens on small enterprises. A balanced approach is
essential to manage Al-related risks while promoting innovation.
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BLACK BOXBEUITAYKE UHTEJIUT'EHIIMJE
KAO PA3J10I' 3A OBJEKTUBHY
I'PABAHCKOIIPABHY OAI'OBOPHOCT

AncrpakT

O0jexTBHA OJrOBOPHOCT CBE BHIIIE CE MpEMO3Haje Kao oarosapajyhu okBup 3a
perynucame BHCOKO PH3MYHMX CHCTeMa Belutauke uHrenureHuuje (A7), mocedbHO
OHHUX ca KapaKTepHCTHKaMa ,[JpHe KyTHje”, Te Cy YHYTpalliby IPOLeCH HeTpaHCIIa-
peHTHH. VHXEpeHTHa CIIOXKEHOCT A/, yCIOBJbEHA IIOjEAMHHMM alrOpUTMUMA, M He-
NIPEABUIMBOCT HAKOH MMIUIEMEHTAIMje MPeICTaB/bajy H3a30B 3a TPaIUIHOHAIHO
yrBphuBame kpuBuie. O0jekTHBHA 0AroBOpHOCT oMoryhaBa na ce cyOjeKTH I030By
Ha OATOBOPHOCT, YUME CE PelIaBajy MpoOIeMu y3podHe Be3e U NPUIHCHBAHA KPUBH-
ne y Al xonrekcty. Pax mponemwyje npeAHOCTH U HEAOCTaTKE 00jeKTUBHE OATOBOPHO-
CTH, UCTPaXyje alTepHATHBHE MOJENE HEHE NMPUMEHE M Jaje KOHKPETHE MpuMepe
mrerta uzazBaHux A/. Taxohe, pasmarpa ce npuHIMI A/ HEYTPATHOCTH M YHIH-CHULA
Jla eIIeMEHTH CyOjeKTUBHE OJIrOBOPHOCTH YECTO MCILUIMBAjy, YaK M YHyTap OKBHpPA KO-
ju HOMHHAJHO mnpenBubhajy oOjexTuBHY oaroBopHocT. CpIlicka JOKTpPHUHA O ONACHUM
CTBapUMa H JIeJIaATHOCTUMA TIPYXa (PIeKCHOMIHOCT CyA0BHMa Ja OTydyjy O IITeTaMa
n3a3BanuM A/. [IpaBHUIN MOpajy pa3symeTH ocHOBe A/, ykibyuyjyhn pasnuke usmelhy
JIeTepMUHHUCTHYKOT coTBepa U A/ KOju MOKa3yje eMEepPreHTHO MoHamame. Mako je
apryMeHT 3a 00jeKTUBHY OJTrOBOPHOCT yOeasbUB, IIOCTOje 3HAYajHU KOHTPa-apryMeH-
tu: omrehenn He Tpeba ma Oyne mosnamtheH camo 300T Tora INTO Ta je OITETHO A,
HApOYHUTO KajJa je ’beHa MpuMeHa 0e30e1H1ja Hero YOBEK y YIOPEAHO] CUTyaluju.
Kibyune peun: mpoGiiem ,,ipHE KyTHje”, OATOBOPHOCT 3a MIPOU3BOJIE, OATOBOPHOCT
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INTRODUCTION

The philosophical origins of Al lie in the ambition to mechanise
human reasoning. Aristotle’s formalism, which emphasises the validity of
certain thought patterns based on their structural form rather than content,
has profoundly influenced the field (Arkoudas & Bringsjord, 2014, p. 36).
The historical emergence of Al can be traced to the mid-20" century,
with the 1956 Dartmouth conference marking its formal inception. How-
ever, its conceptual roots are much older, deeply tied to early advances in
formal logic and the theory of computation. Turing machines, in particu-
lar, provided an essential model for conceptualising how mental process-
es might be instantiated in physical systems (Arkoudas & Bringsjord,
2014, pp. 39-40). It involves replicating brain processes outside the brain.

Al remains a dynamic and rapidly evolving discipline, with dual
aims of constructing intelligent systems and advancing our understanding
of cognition. The overarching goal is to create artificial minds, whether
inspired by human cognition or by entirely novel forms of intelligence
(Frankish & Ramsey, 2014, p. 1). Due to its broad interdisciplinary scope
and continuous development, Al resists any single, succinct definition.
The EU’s Al Act defines an ‘Al system’ as machine-based, capable of
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functioning autonomously and adapting post-deployment. These systems
are designed to infer from inputs to generate outputs such as predictions,
recommendations, or decisions that affect physical or virtual environ-
ments (art. 3). The definition in the Al Act is designed for clarity, interna-
tional alignment, and adaptability to technological advancements. It ex-
plicitly excludes systems that function solely based on predefined rules,
thereby ensuring a precise scope that distinguishes Al from conventional
software.

Al fundamentally differs from traditional software in terms of de-
cision-making. Traditional software operates through deterministic code,
allowing for predictable behaviour. In contrast, Al, particularly deep
learning, utilises training data, resulting in an opaque decision-making
process. Developers cannot fully anticipate Al behaviour solely by ana-
lysing the underlying code (Tai, 2022).

Article 6 of the Al Act establishes criteria for classifying Al sys-
tems as ‘high-risk’ based on their potential impact on health, safety, and
fundamental rights. High-risk classifications can occur through two path-
ways: (1) Al systems that function as safety component of a product or as
a standalone product under specific EU safety regulations (Annex I), such
as machinery, toys, medical devices, and aviation, which require third-
party conformity assessments before market placement; and (2)
standalone Al systems used in high-risk domains outlined in Annex III,
such as critical infrastructure, essential services, law enforcement, migra-
tion, and justice, as well as Al systems involving biometric identification
and profiling (Wendehorst, 2022, pp. 198-199). The Act imposes strin-
gent regulations on high-risk systems, focusing on risk management, data
quality, transparency, human oversight, and cyber security, aiming to bal-
ance innovation with the protection of fundamental rights.

BLACK-BOX Al AND MACHINE LEARNING

Black-box Al refers to artificial intelligence systems whose inter-
nal mechanisms are opaque and challenging to understand, even for de-
velopers. While their technical architecture may be well-defined, the spe-
cific reasoning behind their outputs often remains elusive. This lack of
transparency makes it difficult to predict system behaviour and to identify
the root causes of damage (Duffourc & Gerke, 2023). Despite these is-
sues, the high level of accuracy achieved by black-box Al remains one of
its major appeals.

Al encompasses computational systems capable of performing
tasks that require human-like intelligence, including decision-making,
learning, and adaptation (Bathaee, 2018, p. 898). Machine-learning algo-
rithms analyse data, identify patterns, and make predictions by adjusting
the weights assigned to variables and minimising prediction errors. For
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example, an algorithm predicting mile times based on factors such as
height, weight, and age iteratively refines these coefficients to reduce er-
rors. This process, called ‘training,” aims to ensure the model can accu-
rately predict outcomes when presented with new data (known as ‘gener-
alising”) (Bathaee, 2018, p. 901). Al developers train systems to general-
ise based on training data, but they generally lack complete control over
both the training data and the output. Full control would defeat the pur-
pose of Al

Black-box Al primarily relies on deep learning algorithms, which
involve training neural networks on extensive datasets to recognise complex
patterns. The intricate, multi-layered structure of these networks contributes
to their non-interpretability, effectively concealing the underlying decision-
making (Duffourc & Gerke, 2023, p. 11). This complicates accountability
and erodes trust, particularly in high-stakes fields from Annex III.

The Black Box Problem in machine learning is particularly evident
in algorithms such as Deep Neural Networks (DNNs) and Support Vector
Machines (SVMs). Inspired by the human brain, DNNs process infor-
mation in a distributed and intuitive way, similar to how a person instinc-
tively knows how to ride a bike — difficult to explain in a step-by-step
fashion (complexity aspect). Similarly, SVMs classify data by finding op-
timal boundaries in multi-dimensional spaces. Humans struggle to visualise
or understand such complex geometric patterns, making their decision-
making opaque (dimensionality aspect) (Bathaee, 2018, pp. 901-903).

The distinction between ‘strong’ and ‘weak’ black boxes pertains
to the transparency of Al. Strong black boxes are completely opaque,
making it impossible to understand the conclusions or predict future be-
haviour. Weak black boxes, on the other hand, allow limited reverse en-
gineering, providing partial insights into variable influences, though the
exact reasoning remains unclear. This distinction carries significant legal
implications, particularly in areas related to intent and causation (Bathaee,
2018, p. 905).

In Internet of Things (IoT) systems, Al algorithms analyse large
volumes of data from interconnected devices to make decisions governing
system behaviour (Howells & Twigg-Flesner, 2022, p. 181). These are
goal-oriented, designed to achieve objectives such as optimising energy
consumption or enhancing manufacturing efficiency. Machine-learning
capability allows them to continuously improve performance based on
accumulated data (Howells & Twigg-Flesner, 2022, p. 181). Two primary
types of Al algorithms are used: Symbolic Al and self-learning algo-
rithms. Symbolic Al is rule-based, offering limited adaptability, whereas
self-learning algorithms continuously refine their behaviour over time
(Howells & Twigg-Flesner, 2022, p. 192). The complexity of Al algo-
rithms, especially those with self-learning capabilities, poses significant
liability challenges. Responsibility is often diffuse among developers, da-
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ta providers, and users. The adaptive nature of Al means systems may
evolve unpredictably post-deployment, complicating traditional liability
that focuses on the product’s condition at sale. The concept of network li-
ability proposes treating all stakeholders within an Al-driven IoT system
as one, allowing claimants to seek redress from the entire network (How-
ells & Twigg-Flesner, 2022, pp. 197-198).

Al RELATED DAMAGES

Al is already so widespread that its risks have become nearly una-
voidable. In smart homes, Al processes data from temperature, occupan-
cy, and weather sensors to optimise comfort and energy efficiency. In in-
dustry, Al analyses production line data and market trends to enhance ef-
ficiency, forecast maintenance, and adapt schedules (Howells & Twigg-
Flesner, 2022, p. 181). Al-driven IoT systems may malfunction, resulting
in security breaches or property damage due to algorithmic errors.

Generative Al, such as Generative Adversarial Networks (GANs)
and Large Language Models (LLMSs), present unique risks. GANs can
create realistic ‘deepfakes,” facilitating identity theft or fraudulent con-
tent. LLMs are prone to generating inaccurate content - ‘hallucinations’
that spread misinformation and erode trust. Training datasets, often
scraped from the internet, raise copyright and privacy issues. Biases in
training data perpetuate social inequities, and continuous updates lead to
unpredictable behaviours. Al-generated content used for further training
may amplify inaccuracies, creating harmful feedback loops. These risks
include discrimination, misinformation, malicious use, and broader social
harms, and are caused by Al ‘echoes’ and ‘data drift’ (Noto La Diega &
Bezerra, 2024, pp. 6-7).

Examples of Al-related harms: (1) medical misdiagnosis — inap-
propriate treatments due to algorithmic flaws or biases in training data;
(2) autonomous vehicle accidents due to errors in algorithms or environ-
mental perception (Monot-Fouletier, 2022, p. 167); (3) erroneous finan-
cial decisions leading to significant monetary losses due to processing er-
rors (Tai, 2022, pp. 127-128); and (4) discriminatory practices — Al in hir-
ing, lending, or law enforcement can perpetuate biases, leading to damage
to specific groups.

To address these challenges, ‘explainable AI’ has been developed. It
employs simpler, more transparent algorithms, thereby offering some level
of explanatory insight. However, these approximations often fall short of
capturing the full complexity of the original black-box models. As the
deployment of black-box Al expands, it is imperative that ongoing research
focuses on enhancing transparency (Duffourc & Gerke, 2023, p. 12).
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THE SERBIAN DOCTRINE ON DANGEROUS OBJECTS
AND ACTIVITIES

Understanding osnov odgovornosti (Eng. the basis of liability) is
crucial for assigning responsibility, and shaping legal remedies and the
success of a compensational claim. Additionally, it determines the burden
of proof and the victim’s advantage over the tortfeasor, impacting the
overall outcome of the case. Osnov odgovornosti refers to the legal justi-
fication for imposing liability on a party, distinct from uslovi odgovornos-
ti (Eng. conditions of liability), which include damage, causality, culpa-
bility and wrongfulness. In Serbian legal theory wrongfulness is disputed.
Some authors argue that there is a rebuttable legal presumption that any
act causing harm to another is wrongful. Others, however, contend that
the wrongfulness of a damaging act is not a requirement for establishing
liability under the Act on Obligations (ZOO) but is instead subsumed
within objectively understood fault. (Karaniki¢ Miri¢, 2024, p. 503). The
Serbian legislator does not mention wrongfulness (Karaniki¢ Miri¢, 2024,
p. 510), and domestic courts: (1) do not require proof of wrongfulness as
a fourth condition for establishing liability (in addition to damage, causa-
tion, and fault) and (2) do not allow the tortfeasor to be exempted from li-
ability by proving that the act causing harm was not unlawful (Karanikic¢
Miri¢, 2024, p. 655).

Serbian law recognises several bases or regimes: fault-based lia-
bility, strict liability, and equity-based liability which serves as a correc-
tive. Fault-based liability is tied to blameworthy conduct, such as negli-
gence or intentional wrongdoing. Strict liability, by contrast, applies irre-
spective of fault, holding entities liable due to inherent risks. Judicial in-
terpretation significantly shapes the scope of strict liability, especially in
defining dangerous activities and objects under strict liability.

The concepts of opasna stvar (Eng. dangerous object) and opasna
delatnost (Eng. dangerous activity) are open-list legal standards (Karani-
ki¢ Miri¢, 2017, p. 353). A ‘dangerous object’ inherently poses an elevat-
ed risk of harm due to its nature or specific use, evaluated by a ‘reasona-
ble and careful person.” This includes inherently dangerous items like ex-
plosives and objects that become hazardous in certain contexts, such as a
poorly positioned ladder. Judicial analysis assesses the nature, use, and
context of these items, with examples like buildings, weapons, elevators,
and manholes commonly cited. Opasna delatnost refers to activities that
carry a heightened risk of harm, even when performed with utmost care.
Examples include construction work, logs unloading or launching anti-
hail rockets. Context matters, as certain activities can become dangerous
depending on the circumstances, such as serving food at a crowded event.
Additionally, how the activity is organised, such as transporting valuable
goods without security, can make it opasna delatnost. As many danger-
ous activities involve dangerous objects, there is overlap but distinctions
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exist. Some objects are inherently dangerous regardless of use, while cer-
tain activities are risky without involving dangerous items. Dangerous
thing or activity trigger strict liability (art. 173-179, Act on Obligations
(20O0)).

The concept of strict liability emerged during the Industrial Revo-
lution, when traditional fault-based liability was inadequate for address-
ing accidents involving machinery and hazardous substances, even with
due care, focusing solely on the causal link between the dangerous activi-
ty or object and the harm. This shifts the burden of proof to the defendant,
who must disprove causation (art. 173 ZOO). Strict liability serves multi-
ple purposes: risk allocation, where costs are assigned to those engaging
in inherently dangerous activities; simplified victim compensation by re-
ducing evidentiary burdens; and risk socialisation, encouraging broader
distribution of costs through insurance. It applies in areas such as product
liability and animal ownership. Compared to negligence, strict liability
provides a more streamlined route to compensation when proving fault is
impractical. It holds individuals or entities accountable for harm resulting
from hazardous activities or risky products, fixing on the harm caused ra-
ther than the mental state of the defendant. The shift enabled courts to en-
sure compensation for victims, stressing the principle that those who ben-
efit from dangerous enterprises should bear the risk, promoting fairness
and societal responsibility.

STRICT LIABILITY AND Al
Justifications of Strict Liability

Strict liability is advantageous for governing high-risk Al systems.
It internalises the costs of harm, creating incentives for developers and
operators to prioritise safety through rigorous testing, high-quality data,
and effective oversight (Howells and Twigg-Flesner, 2022, pp. 193-194).
Since Al systems are often complex and opaque, proving negligence is
challenging, and strict liability bypasses this requirement.

Strict liability encourages the use of Al in socially beneficial ways
and deters harmful applications by imposing significant liability costs.
Rooted in the economic analysis of law, this framework also provides
predictability, allowing companies to understand their obligations and
foster responsible innovation (Heiss, 2020, p. 206). Strict liability ad-
dresses issues that arise with negligence and product liability regimes.
Due to the ‘black-box’ nature of Al, proving negligence is often impracti-
cal. While product liability may apply to Al embedded in hardware, it is
less suitable for software or multi-party systems. Strict liability thus of-
fers a more comprehensive approach (Heiss, 2020, p. 203).

Strict liability streamlines the legal process for Al-related claims,
making outcomes more predictable, and building trust in Al. This frame-
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work aligns with the nature of Al and the ‘do no harm’ principle, promot-
ing ethical use (Noto La Diega & Bezerra, 2024, p. 16, 17, 21). Ultimate-
ly, it can reduce compliance costs, provide economic benefits, and en-
hance legal certainty.

ATI’s unpredictability complicates risk assessments. Strict liability
is typically used for inherently dangerous activities, holding parties ac-
countable for harm regardless of intent. However, the ‘Black Box Prob-
lem’ introduces unpredictability that challenges effective risk manage-
ment. The opaque nature of machine-learning algorithms makes it diffi-
cult to predict behaviours, undermining fault-based liability. High-
frequency trading algorithms, for instance, have triggered unintended
market consequences despite careful design (Bathaee, 2018).

To address these challenges, a harmonised legal framework centred
on strict liability is proposed for Al-related harms, preserving tort law’s
role in regulating autonomous systems (Noto La Diega and Bezerra, 2024).
The authors criticise the Al Liability Directive’s (AILD) reliance on fault-
based models as inadequate for generative Al and autonomous agents.
They argue for EU-wide harmonisation under strict liability to streamline
victim compensation, incentivise safety measures, and foster public trust
(Noto La Diega & Bezerra, 2024, p. 2). It should be noted that the argu-
ments justifying strict liability for Al largely overlap with those for apply-
ing the same liability regime to dangerous objects and activities.

Arguments Against Strict Liability in Al Related Damage

Strict liability for Al presents significant challenges that may im-
pede innovation and burden smaller entities. Imposing it without consid-
ering fault could discourage startups and smaller companies from devel-
oping Al due to fears of crippling liability for unforeseen harms. This
could lead to a concentration of Al development among large corpora-
tions, stifling diversity and limiting innovation (Bathaee, 2018, p. 896).
Liability caps for SMEs may help mitigate these concerns (Noto La Diega
& Bezerra, 2024, p. 19). Monopolism in such a critical area is daring.

Strict liability disregards negligence or due care, potentially reduc-
ing incentives for developers to follow safety standards. The blanket im-
position of liability for unforeseen Al consequences might undermine re-
sponsible development (Bathaee, 2018, p. 932). Adapting existing legal
concepts like intent and causation (Cvetkovi¢, 2020) for Al may be a bet-
ter solution.

Applying strict liability to foundation models presents challenges,
particularly due to their broad range of applications, some of which are
high-risk while others are not. Holding providers strictly liable for all
harms could be unfair and impractical. Allowing defences like force
majeure or unforeseeable events would provide a more balanced frame-
work (Noto La Diega & Bezerra, 2024, p. 19). Al foundation models are
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versatile, large-scale models trained on extensive data, serving as adapta-
ble infrastructure for specific applications like language processing, im-
age recognition, or decision-making (custom, specialised Al).

The principle of Al neutrality suggests that strict liability should
not apply if an Al system consistently shows superior safety and perfor-
mance compared to humans performing the same task, especially when
humans are not held to a strict liability standard. For example, autono-
mous vehicles that cause fewer accidents than human drivers should not
face strict liability, as it could hinder the adoption of life-saving technol-
ogies (Barbosa & Valadares, 2023, p. 154). Disparities in treatment be-
tween Al-driven and human-operated devices raise fairness issues. In
medical contexts, for example, Al-assisted robotic systems could face
strict liability for patient harm, whereas human surgeons would be evalu-
ated based on negligence. Such discrepancies could lead to unequal com-
pensation for similar harms, depending on whether Al or human actions
were involved. In Serbian law, primarily and in most cases, liability for
this damage will not be attributed to the attending physician but rather to
the healthcare institution, following the rules on “Employer liability for
damage caused by an employee during or in connection with their work”
(ZOO0, art. 170-171), with a predetermined standard of care.

Examples unsuited for strict liability include scenarios like pure
economic atypical risks, where, for instance, a software agent inadvertently
lowers a user’s credit score. In such cases, the causal link between the
software’s actions and the economic harm is complex and indirect, making
it challenging to establish a direct and foreseeable connection (Wendehorst,
2020, pp. 162—-164). Similarly, social atypical risks—such as a spouse’s ex-
cessive online gaming leading to the breakup of a marriage — demonstrate
outcomes that stem from individual behaviour rather than any inherent risk
by the technology itself. Holding developers responsible would stretch the
boundaries of legal responsibility (Wendehorst, 2020, pp. 162-164). In Ser-
bian law, there would be no liability here because the causal link is not ad-
equate, regardless of whether the liability is strict or fault-based. The basis
of liability cannot be considered in isolation.

A blanket application of strict liability even to all ‘high-risk’ Al
systems is often excessive. Not all systems classified as high-risk pose the
same level of danger (Arsenijevi¢, 2023, p. 147). For instance, small ro-
botic vacuum cleaners are far less risky compared to large industrial ro-
bots. Fairness also demands that similar devices operated by humans and
Al should be subject to consistent liability standards. Aligning liability
with the inherent risk profile of the device, rather than the technology
used, would rectify these inconsistencies. Factors like device size, speed,
and environment (for devices functioning in public areas or near vulnera-
ble populations) should determine liability to ensure a fair and consistent
framework, providing equal protection and compensation irrespective of
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the device’s autonomy level (Wendehorst, 2022, p. 206). These factors
are very similar to those used in the Serbian legal doctrine for defining a
dangerous object. According to art. 173 of the Act on Obligations (ZOO),
when damage is caused by a dangerous object — and if Al is argued to fall
under this category — causation is presumed precisely to ease the burden
of proof for the injured party. This presumption is based on the reasona-
ble expectation that the defendant is in a better position to prove that the
causal link does not exist.

A NUANCED APPLICATION OF STRICT LIABILITY

The authors propose tailored applications of strict liability to ad-
dress the unique challenges posed by Al systems.

1. ‘No-Fault Compensation’ for Al suggests replacing traditional
tort law with no-fault schemes. In France, ‘socialisation des risques’
shifts compensation from individuals to the collective, such as social se-
curity, insurance, and dedicated funds. This aligns with solidarité natio-
nale, emphasising society’s duty to protect individuals from uncontrolla-
ble risks. Al complexity often makes proving fault impossible, leaving
victims without recourse. No-fault schemes offer accessible compensa-
tion and encourage Al innovation by protecting developers. However,
funding and moral hazard concerns remain unresolved, as developers
might deprioritise safety without liability pressures (Knetsch, 2022, p.
113). Similar ‘No-Fault’ regimes exist in medical law regarding liability
for medical malpractice.

2. “Strict Liability with Comparative Negligence’ is proposed for
cases involving a high-risk Al and another party, such as humans or non-Al
systems. This model ensures shared responsibility, with strict liability for the
Al operator balanced by a comparative negligence defence (Heiss, 2020, p.
210). The possessor of a dangerous object is partially exempt from liability if
the injured party partially contributed to the damage (art. 177-3 ZOO).

3. Strict liability should always apply to Al causing human rights
violations. Given AI’s unpredictability and ‘black box’ nature, proving
causation is often infeasible, making strict liability necessary. This ap-
proach would incentivise developers to embed human rights considera-
tions throughout the Al lifecycle (Barbosa & Valadares, 2023, p. 156)
and align with legal trends imposing strict liability for distressing funda-
mental rights. The Serbian Anti-Discrimination Act stipulates that: “If the
court has determined that an act of direct discrimination has occurred, or
if this is undisputed between the parties, the defendant cannot be exempt-
ed from liability by proving the absence of fault” (art. 45-1; Tasi¢, 2018).

4. “Strict Liability to the State’ is suggested for incidents involving
multiple high-risk Al systems. Instead of compensating individual victims
directly, the liable Al operator would pay the state, which would then
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compensate victims through insurance. A blanket fee system based on Al
type could streamline processes. Enforcing accident reporting would rely
on automated systems, using sensors and data recording within high-risk
Al system itself. (Heiss, 2020)

5. The authors advocate for a strict liability for personal injury and
death caused by AIl. Here, the severe consequences justify shifting from
the fault-based regime. As Al becomes embedded in medical, safety, and
transport applications, avoiding it becomes challenging, necessitating a
liability regime that transfers risk to developers and operators. Significant
harm warrants stronger protection. Extending strict liability from defec-
tive products to Al ensures fairness, as both present comparable risks
(Soyer & Tettenborn, 2022).

6. Al vehicle accidents pose unique challenges under traditional
custodian liability, typically applied to tangible objects under human con-
trol. Extending custodian liability to Al vehicles is problematic due to the
ambiguous classification of Al systems. It is unclear whether an Al sys-
tem, made up of software and algorithms, qualifies as an ‘object’ under
traditional custodian liability. While courts have sometimes classified
software viruses as objects, whether this logic applies to the complex,
evolving algorithms remains uncertain. Another challenge lies in identify-
ing the custodian. Autonomous vehicles involve multiple parties, each po-
tentially responsible for different aspects of the technology. For instance,
the designer or manufacturer could be the custodian of the Al system’s
structure, while the user or maintenance manager might be responsible for
the system’s behaviour. The driver, despite a reduced role in autonomous
driving, could also retain some custodial responsibility (Monot-Fouletier,
2022, p. 170). Traditional custodian liability is inadequate for Al vehicle
accidents, necessitating a re-evaluation of legal concepts like ‘control’
and ‘object.” Within the ‘subject—object’ dichotomy, this means that if Al
systems are not objects, then they must be subjects. Arguments regarding
granting legal subjectivity to Al include several perspectives. The subjec-
tivity of Al could mean that the Al itself would be liable for damages it
causes (Pavlekovic & Petrovic, 2021, p. 119). Some propose the creation
of a new category of legal subject — an electronic party (ePerson). Legal
subjectivity would be acquired through registration and would be appro-
priate to the extent of the rights and obligations that Al, as a creation of
law, can bear. Legal subjectivity is a political decision of the legal system,
as the fact that corporations are recognised as legal persons is not a ‘natural
state of affairs,” but rather a matter of legislative regulation. Additionally,
the legal fiction that once classified slaves as property could, in theory, be
repurposed to redefine Al as a legal person (Arsenijevic, 2023, p. 141). The
far-reaching nature of this idea exceeds the scope of this paper.

7. ‘Determining Liability Based on the Type of Harm Caused’ — Al
harms can be categorised into three principal types: Physical Risks, Pure
Economic Risks, and Social Risks.
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Physical Risks encompass traditional safety concerns such as bodi-
ly injury, death, and damage to property. They also extend to harm in-
volving data, interference with other digital systems, and psychological
harm meeting clinical criteria. Strict liability is particularly appropriate
here. Physical harm can be quantified objectively, providing a clear basis
for compensation. Moreover, societal interests in protecting health and
property are paramount, making strict liability justified (Wendehorst,
2020, pp. 165-166).

Pure Economic Risks refer to financial losses unconnected to phys-
ical damage, such as broken Al financial recommendations (Wendehorst,
2020, p. 161). Strict liability is less suitable here due to the complexities
of causation and the subjective nature of economic loss. Expanding strict
liability to these areas risks overwhelming the legal system with litigation.
Instead, the non-compliance liability, where parties are liable for breaching
predefined standards, is more pragmatic (Wendehorst, 2020, p. 156).

Social Risks, described as fundamental rights risks, include harms
such as discrimination, manipulation, and violations of privacy and digni-
ty (Wendehorst, 2020, p. 162). These arise in contexts like biased hiring
algorithms or behaviour-modifying social media algorithms. Given the in-
tangible nature of these harms and their resistance to monetary quantifica-
tion, strict liability is inadequate. Therefore, such social risks should in-
stead be mitigated through specialised legal regimes, including data pro-
tection laws, anti-discrimination statutes, and legislation against hate
speech and harassment. (Wendehorst, 2020, p. 162). Above in the text,
we saw precisely the opposite proposal in (Barbosa & Valadares, 2023).

8. ‘Determining Liability Regimes Based on a Risk Type’ — direct
or general risks involve immediate harm caused by the Al system, such as
a malfunctioning cleaning robot injuring a pedestrian, which suits strict
liability due to the clear causal link. Intermediated typical risks entail a
step between the Al and the harm, like medical software issuing incorrect
recommendations leading to health issues; these can be addressed under
strict liability if robust defences are available (Wendehorst, 2022, p. 170).
Intermediated general risks involve complex causal chains where Al indi-
rectly causes harm, such as a vulnerability in a smart heating system facil-
itating a burglary, which should only be covered by strict liability with
substantial defences. Finally, atypical risks, such as a robot’s sharp handle
causing unpredictable injury, fall outside reasonable foreseeability and
should not be governed by strict liability (Wendehorst, 2022, pp. 162-
164). The problem with the latter two approaches (7 and 8), where the
strict liability regime depends on risk classification, lies in the fact that
these classifications are not generally accepted. Even the author himself
highlights a classification based on the #ype of harm in one paper, while
in another paper, he proposes a different classification based on the fre-
quency and adequacy of a given risk.



Black Box as a Justification for Strict Liability for Al-Related Damage 263

THE PROPOSED EU REGIME

The AILD Proposal harmonises procedural aspects such as evi-
dence disclosure and the burden of proof, aligning with fault-based liabil-
ity. The Product Liability Directive Proposal (PLD) modernises product
liability by explicitly including software and Al systems, imposing strict
liability. This dual approach aims to balance fault-based and strict liabil-
ity framework.

A key problem is the contradiction between the fault-based AILD
Proposal and the supposedly strict liability in PLD Proposal. Although the
PLD is formally based on strict liability, in practice it often requires prov-
ing a breach of duty, such as failing to address biases in Al training data.
This reliance on fault-based reasoning creates an artificial distinction,
blurring the lines between two regimes. As a result, the separation of the
directives into distinct frameworks undermines clarity and coherence
(Hacker, 2023, p. 29). Additionally, there are no provisions for harm
caused by prohibited Al. Hacker advocates for true harmonisation by
merging two proposals (Hacker, 2023, p. 49). He calls for the expansion
of strict liability to cover certain high-risk Al systems, particularly those
causing “illegitimate harms,” regardless of whether they comply with the
technical requirements of the Al Act (Hacker, 2023, p. 30-31).

What follows is an illustration. An Al facial recognition system in-
correctly identifies Ms. Smith as a robbery suspect, leading to her assets
being frozen and causing severe financial harm. The error is traced to a
known gender imbalance in the training data, which both the Al develop-
ers (SmartView Ltd.) and the bank were aware of. Under the AILD Pro-
posal, Ms. Smith can request evidence from SmartView and the bank. If
they fail to comply, a presumption of non-compliance is triggered, bol-
stering her case (Hacker, 2023, pp. 21-22). Proving fault remains a chal-
lenge, requiring Ms. Smith to show the bank breached its duty, potentially
by violating data governance rules under Article 10(3) of the Al Act. This
necessitate hiring Al experts to demonstrate that the gender imbalance in
the training data was negligent.

Just as the classical tort law face challenges, so too must the major
concepts of consumer protection law adapt when Al is involved. It is dif-
ficult to define ‘defect’ in Al, as harm can arise from design or algorith-
mic outcomes, not just manufacturing flaws. The ‘Development Risk De-
fense’ may not apply, as developers are aware of AI’s inherent risks.
(Knetsch, 2022, p. 111). Under the PLD Proposal’s strict liability, Ms.
Smith could request evidence from SmartView, and failure to comply
would lead to a presumption of defectiveness (Hacker, 2023, p. 26). If ev-
idence is provided, expert testimony would be needed to prove that the
gender imbalance violated Article 10(3), thus establishing defectiveness.
However, the PLD limits damages to property, life, or health, potentially
excluding Ms. Smith’s claims for pure economic loss (Hacker, 2023, p.



264 M. Cvetkovi¢

27). Furthermore, her case may not fit neatly into a consumer protection
context, because she was a client of the bank, not a customer of SmartView.
Moreover, in Serbian law, under the current consumer protection, liability for
defective products cannot be applied if damage is caused by ‘software only’
Al (hardware-software systems are covered) (Arsenijevi¢, 2023, p. 154).

Proving fault or defectiveness with sophisticated Al models re-
mains difficult. The interplay between strict and fault-based liability shows
that fault-based reasoning often re-emerges within supposedly strict
liability frameworks like the PLD. In Ms. Smith’s case, proving de-
fectiveness requires demonstrating that the gender imbalance constituted
a breach of duty, effectively merging strict liability with fault-based ele-
ments (Hacker, 2023).

Artificial intelligence systems cannot simply be reduced to a dan-
gerous object. Even when this classification is possible, such as in the
case of an autonomous vehicle or robot, the question arises as to who is
liable for damages when the system’s creator no longer has any ability to
predict its outcomes or control the directions in which it will autonomous-
ly evolve. It appears that the creation of artificial intelligence systems
should be classified as a dangerous activity (as in ZOO), with liability as-
signed to the entity that primarily derives economic benefits from that ac-
tivity. However, a key issue remains: how to determine economic bene-
fits, particularly when the system is freely accessible to an unlimited
number of users who pay with their personal data. The entities that fall
within the scope of potentially liable parties include: the Al itself (if
granted legal subjectivity); the Al owner; developers; participants in the
AT’s creation and control; Al Product or Device Manufacturer; the Al us-
er or operator; the Distributor, Vendor, or Al Service Provider; the Eco-
nomic Beneficiary of the Al System, State and Regulatory Authorities.

CONCLUSION

Culpa represents a psychological phenomenon; a person is deemed
at fault due to the intention behind tearing a book, rather than the mere
physical action of doing so. Al, which operates with a certain degree of
autonomy, might create the impression that elements of fault are present,
akin to human-like reasoning. However, this does not translate to actual
fault within the context of liability. While AI may exhibit decision-
making abilities that evoke notions of fault, these should not be misread
as akin to human intentionality. The attribution of human-like qualities to
Al, stemming from anthropomorphising tendencies, fails to recognise the
fundamental distinction: Al decisions are grounded in formal logic based
on structural form rather than subjective content. Emotional or psycho-
logical elements are entirely absent. Thus, when considering liability for
Al-induced harm, fault-based liability becomes untenable, leaving strict
liability as more suitable.
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Historically, the emergence of modern strict liability was closely
tied to the Industrial Revolution, which necessitated a legal response to
the increased risks introduced by rapid technological advancements. To-
day, as we face a new digital revolution, scholars again call for the adop-
tion of strict liability to address the unique challenges presented by Al,
particularly its opaque ‘black-box’ nature. Despite the utmost care in de-
velopment and deployment, Al systems can cause harm, and their inher-
ent complexity often renders it impossible to establish causation or fault.
The black-box nature of these systems impedes the identification of re-
sponsible parties, as the causal chain is often obscured and, in many in-
stances, fault is absent altogether.

In Serbian law, the open-ended concepts of dangerous things and
activities provide courts with the flexibility to adjudicate Al-related dam-
ages under strict liability. This is especially applicable for Al classified as
high-risk under the EU Al Act. Advanced algorithms such as self-
learning systems, Deep Neural Networks, and Support Vector Machines,
especially those exhibiting a ‘strong black-box,” provide grounds for ad-
dressing cases under strict liability. Such an approach is more favourable
to the injured party, as it establishes liability irrespective of fault and
shifts the burden of proving causation away from the victim. These same
advantages are reflected in both PLD and AILD.

The Serbian Act on Obligations (ZOO) offers adequate civil pro-
tection to victims of Al-related harm, provided that the judiciary is com-
petent to articulate why a particular Al constitutes a dangerous entity or
activity. This determination is a legal question, not a matter for expert
witnesses, underscoring the importance of theoretical work in this area for
both educational and practical purposes. Judges must grasp the conceptu-
al differences between classical deterministic software and Al that mani-
fests emergent, non-deterministic behaviour. Understanding the role of Al
inference and its inherent unpredictability post-deployment is essential.
Furthermore, judges should be familiar with the business models under-
pinning Al systems, particularly contractual relationships between Al de-
velopers, manufacturers, and users, as well as the dynamics between
foundational and specialised, fine-tuned Al models.

Nevertheless, strict liability is not a universal remedy, and its ap-
plication should not be unduly broadened, as this could yield adverse
consequences. Overextending risks stifling innovation, deterring small
enterprises from entering the Al market, and imposing disproportionate
burdens on developers who may have limited control over an Al’s evolv-
ing behaviour. Although the case for strict liability is compelling, there
are substantial counterarguments, particularly the principle of Al neutrali-
ty. Transitional and nuanced solutions, such as linking liability to specific
types of risk or adopting a sliding scale approach, are suitable to strike a
balanced legal framework. In certain cases, strict liability is inappropriate,
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prompting scholars to suggest specialised liability regimes akin to anti-
discrimination or privacy protection laws. However, such regimes are not
without their own limitations, as they often involve strict liability as well.

Even in instances where strict liability is embedded in legislative
instruments such as the PLD, elements of fault-based liability tend to sur-
face in practical applications, especially when proving a breach of duty
becomes necessary. Strict liability is, therefore, not a permanent or com-
prehensive solution, particularly as advancements in ‘explainable AI’
may provide more transparency and accountability in the future.
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“BLACK BOX” BELITAYKE UHTEJIUT'EHLIUJE
KAO PA3J10I' 3A OBJEKTUBHY
I'PABAHCKOIIPABHY OAI'OBOPHOCT

Muxajno IlBerkoBuh
VYuusepsurer y Huy, [IpaBuu daxynrer, Humr, Cpbuja

Pe3ume

OOGjexTHBHA OJTrOBOPHOCT jeé HAuyelIHH OKBHP 3a PETyJHCAamke OATOBOPHOCTH 32
BEIUTAYKy MHTEIUreHuunjy (A7) koja aenyje ayTOHOMHO, HAPOUYUTO KaJa Cy IPOLECH OJI-
JIy4MBaba HEPO3UPHU U CIOKEHH. Al CHCTEMH HE IOCeyjy €MOLMOHAIHE MM IICH-
XOJIOLIKE eJIeMEHTe, Beh ce BUXOBE OMTyKe 3acHHBajy Ha (hopmanHOj jorumu Oe3
JbYZCKE Hamepe, 300r uera oJroBOPHOCT 3aCHOBAaHA Ha KPMBHULM HUje npukiagHa. [To-
jaBa 00jeKTHBHE OJI'OBOPHOCTH OMJIA je MPaBHH OATOBOP HA PH3HMKE MHIYCTPHjCKE pe-
BOJIyLIje, a JaHAC, y AUTHTAIHO] PEBONYIH]H, TIOHOBO j€ peleBaHTHA 300T HENpeaBH-
JMBOCTH U cloxeHocTH Al cucrema. Yak u y3 HajBehy Opury y pa3Bojy M HMILIC-
MEHTalujH, 4/ MoXKe M3a3BaTH IITETY, a 300T KOMIUIEKCHOCTH 4ecTo Huje Moryhe uieH-
TU(UKOBaTH OATOBOPHY cTpany. Cynosu y CpOuju MOry IITETy M3a3BaHy BEIUTAYKOM
MHTEJIMTCHIIM]jOM TPETHPATH Kao IOCIEAHIYy ONAacHE CTBAapH WM JIeJIaTHOCTH, OMOTY-
haajyhu Tako npuMeHy 00jeKTHBHE OATOBOPHOCTH, IUTO MpYXa 00JbY 3aIUTHTY OILITE-
hennma. Hanpenan anroputmu, kao mTo cy camoydehn CHCTEMH H JyOOKe HeypOHCKe
MpEKe ca KapaKTepHUCTHKaMa ,,[IpHE KyTHje™, 3aXTeBajy 00jeKTHBHY OATOBOPHOCT, Kao 1
npebalBamke Tepera JOKa3WBamba Ha IITETHUKA. 3aKOH O OOJMIalMOHMM OIHOCHMA
(300) omoryhaga 3amrrury onrreheHuMa, y3 YCIIOB 1a CyUje pasyMejy pasirke usMely
TpaguLoHaNHOr codTBepa u A cucTeMa ca eMepreHTHUM HOoHalameM. [IpaBHUIN MOo-
Pajy yHno3HaTH yroBOpHE OAHOCE Iporpamepa, npousBohada u KopucHuka A7, Kao u oc-
HOBHE TEXHHYKE KapakTepuctuke A/ monena Kako OM OMTy4MBAJIM O NMPABHUM MHTa-
BHIMa, YMECTO J]a CBE 3aBUCH O] BelTaka. PasymeBame A/ mHpEpeHIMje 1 HHXEPEHTHE
HEeTpeIBUANBOCTH HAKOH UMIUIEMEHTAIU]e je Of CYIITHHCKOT 3Hauaja. Mehytum, mpe-
KOMepHa IpEMeHa 00jeKTHBHE OJrOBOPHOCTH MOJKE YTYIIUTH MHOBAIMje M HEraTUBHO
yTHLaTH Ha Mana npexnyseha, odecxpabpyjyhn nasectunmje y A7, Maxo je aprymeHT 3a
00jeKTHBHY OJTrOBOPHOCT YO€AJBHB, TOCTOj€ 3HAYajHH KOHTPA-apryMEHTH, MOCeOHO
MIPUHLAI HeyTpaiHocTh: omrehenn He Tpeba ma Oyzxe mosnamher camo 300T Tora mro
ra je omretno A/, HapouuTo kaza je A/ 6e30eJHIj1 HEro YOBEK y YIOPEIHO] CUTYaIINjH.
[otpebHo je mponahu Oananc m3mely onrosopHocT u HHOBarwja. [IpenasHa HujaHCH-
paHa peliema, Kao IITO je MOBEe3UBAmE PEKMMa OJrOBOPHOCTH Ca CIEIU(PUIHAM Bp-
cTama pHU3WKa WM YCBajame KIIM3HE CKaje, OJ CYIITHHCKOT Cy 3Hayaja 3a MOCTH3ame
YPaBHOTEKEHOT NPABHOT OKBHPA.
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Abstract

Artificial intelligence has been attracting the attention of legal experts since its
commercialisation began. As Al (Artificial Intelligence) systems have a huge impact
on society as a whole and alter the functioning of nearly all types of relationships, the
need for legal regulation has emerged. Although some countries and international
organisations have already made a step forward in this regard, certain components of
artificial intelligence remain difficult to integrate into the legal system. The algorithm
is such a component. Algorithms appear in various forms and differ depending on the
systems that apply them. This fact makes their regulation even more difficult. Their
use today is widespread in decision-making processes, and as such, they have a
significant impact on individuals and society as a whole. This paper addresses the
issue of the influence of national regulations and measures in this area on international
trade flows.

Key words: Artificial Intelligence, Algorithm, Forced Disclosure of Source Code,
Free Trade Agreements.

AJITOPUTAM U U3BOPHU KO/ - ITPABHU U3A30BHU
MEBYHAPOJIHE TPI'OBUHE

Ancrpakr

Ox MOMeEHTa KaJia je KpeHyJa lheHa KOMEPIHjan3allija, BemTadka HHTCIUTCHITU-
ja mpuBIaYM Maxmby TpaBHUKA. Kako cHCTeMH BelTauyke MHTEIWTCHIUje YTHIy Ha
LEJIOKYITHO APYIITBO M MEhajy HAuYWH (PyHKI[MOHUCAEha CKOPO CBHUX OIHOCA, MMOjaBH-
na ce motpeba Ja ce OHHM MpaBHO peryiuiny. Mako cy mojexune 3emibe u Mel)yHapo-
He opraHu3aije Beh yuuHuIie HCKOpak y TOM MOTrJey, MOjeAnHe KOMIIOHSHTE BElll-
TayKe MHTEJUTCHIIM]jE U Jajbe Cy TEUIKO YKIOIJbUBE Y MPABHU CHCTEM. YTIPaBo je aj-
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TOPHUTAM TaKBa KOMIIOHEHTA. AJITOPUTMH Ce I0jaBJbyjy y Pa3iMYUTHM BHIOBHMA U
pa3iuKyjy ce oI cHcTeMa A0 CHCTeMa KOjUu MX MpHMemyjy. Ta YhibeHHIa joLl BHIIe
OTeXaBa BHUXOBO peryiuncame. tbuxosa npuMeHa faHaC je MINPOKO 3aCTYIJbEHA MPH-
JIMKOM JIOHOLICHA OJUTyKa, M Kao TaKkBM HMajy BEJMKMA YTHI@Q] HAa MOjeAMHLA U
JPYIITBO Yy LeNHHH. Paj ce 0aBu MUTameM yTHIlaja HALMOHAIHHUX PEryjaTHBa U Mepa
U3 oBe 00JIaCTH Ha Mel)yHapo/JHEe TPrOBHHCKE TOKOBE.

Kibyune peun: Belurauka HHTEIUIeHIIN]ja, aIrOPUTaM, IIPUHYIHO OTKPHBAC
U3BOPHOT KOJ1a, CIIOPa3yMH O CI000/JHOj TPrOBUHH.

INTRODUCTION

Artificial intelligence represents one of the innovations that, by its
very existence, changes all aspects of social life. It has the power to modi-
fy and accelerate existing social and legal relations, as well as to shape
and create new ones. The development of artificial intelligence is closely
connected to the development of computer science and robotics. We are
witnessing an increased use of smart robots and machines, self-driving
(autonomous) vehicles, and unmanned aerial vehicles (drones). A signifi-
cant application also requires a significant legal response, in order to ena-
ble a safe and secure application of artificial intelligence. The European
Union is leading the way in this regard, but individual countries are not
lagging behind either.

Artificial intelligence systems operate and function based on algo-
rithms. For a set of input data, there must be an algorithm for the artificial
intelligence to solve the given problem. In addition to the fact that artifi-
cial intelligence is widely used today, algorithms remain a kind of mys-
tery. One of the more prominent dilemmas is how self-learning technolo-
gy makes decisions and solves assigned tasks, and to what extent humans
can control this process. Consequently, the risk of negative consequences
for individuals, society, and the legal system is high.

Considering the fact that machine learning aims to improve the al-
gorithm and the performance of Al systems through interaction and ac-
cess to large amounts of data, it is clear why we understand less about
how algorithms function. Therefore, the existence of regulation that pro-
vides security and reliability to stakeholders is extremely important. As
the international community became aware of this fact, some countries
began to act proactively to pass their own regulations related to the source
code and algorithm. However, excessive regulation could affect access to
the markets of these countries, thereby creating a trade barrier. This paper
will address the impact of national measures and regulations in this area
on international trade flows.
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THE ALGORITHM AS A COMPONENT
OF ARTIFICIAL INTELLIGENCE

Algorithms are not a new phenomenon. They have been the most
important part of any software for decades. Broadly speaking, algorithms
can be specified as sets of predefined moves that process input data to
produce output. This definition suggests that every part of a software is
compounded of algorithms. This conceptual definition is both overly
broad and overly narrow because viewing algorithms solely as computer
code does not capture their full scope or complexity (Ebers, 2019, p. 41).
According to this, no conclusions can be drawn about the legal and social
implications of algorithms and source code. These phenomena cannot be
isolated from the legal, political, and economic conditions in which they
are developed and used.

The Concept of Machine Learning Algorithm

Artificial intelligence has long been described as a new digital
technology that changes most legal relationships, particularly commercial
relations. It is debatable whether the term ‘new’ truly applies, as it was
first conceptualised in the 1950s (Delipetrev et al., 2020, p. 4). The pro-
cess of creating artificial intelligence must have included the following
stages: first, understanding the principles; then, using human intelligence
to design a system based on those principles; and, finally, building a sys-
tem according to that design (Spector, 2006, p. 1251). However, today,
when artificial intelligence systems are in widespread use, fundamental
questions and dilemmas are again relevant. How does one define artificial
intelligence and what are its basic principles?

There are numerous definitions that attempt to clarify the essential
characteristics and components of this phenomenon. Originally, the term
artificial intelligence was defined as human intelligence manifested
through machines (Helm et al., 2020, p. 69). This definition, in a simple
and general way, points to the purpose of the existence and operation of
this technology, which is the imitation of human intelligence. However,
such a conceptual definition does not tell us anything about the elements
that make artificial intelligence different from other advanced technologies.

The European Commission defines artificial intelligence as a set of
technologies that combine data, algorithms, and computing power, which
actually represents hardware capability (EC, 2020). In Article 3 (1) of the
EU AI Act, artificial intelligence systems are defined. According to the
European Commission, artificial intelligence systems are software devel-
oped using specific techniques and approaches (e.g., machine learning,
statistical methods, symbolic reasoning and expert systems) and, for a
given set of human objectives, they can generate outputs such as deci-
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sions, recommendations, or predictions that influence the environment
with which the systems interact (EU 2024/1689).

The general definition of an algorithm is a step-by-step process or
technique for solving a mathematical problem in a limited number of
steps, typically involving the repeated execution of specific operations.! It
is a set of mathematical instructions or rules, which, particularly when
provided to a computer, help in finding the solution to a given problem.?

Machine learning, which is considered a subset of artificial intelli-
gence, refers to the learning of systems based on experience. It is used to
teach machines how to process data more efficiently (Mahesh, 2020, p.
381). Artificial intelligence systems have the ability to learn and improve
their analyses using algorithms. These algorithms use large sets of input
and output data to recognise patterns and to train, in this way, the ma-
chine to make autonomous decisions or recommendations. After a suffi-
cient number of repetitions and modifications of the algorithm, the ma-
chine becomes capable of taking an input and predicting the output. The
results are compared to a set of known outcomes to evaluate the algo-
rithm’s accuracy, after which the algorithm is iteratively modified to im-
prove its ability to predict future results (Helm et al., 2020, p. 70). Before
machine learning algorithms are applied, raw data must be pre-processed
using filtering algorithms (such as those for feature extraction and dimen-
sionality reduction) (Haddadin & Knobbe, 2020, p. 21).

The Algorithm and Decision-making

Machine learning algorithms today play a crucial role in automated
decision-making. They are used for profiling individuals and making de-
cisions based on those profiles (Sancho, 2020, p. 136). To understand
how an algorithm functions in decision-making, it is necessary to high-
light the differences between the terms automated processing, profiling,
and automated decision-making. These are distinct legal classifications
and categories.

Processing is a broad and inclusive term, referring to any action or
series of operations performed on personal data or data sets, regardless of
whether automated methods and tools are used. Therefore, the basic in-
puts are personal data. The term ‘automated’ is generally used to describe
the processing of information in a systematic, non-manual manner (San-
cho, 2020, p. 138).

! Merriam-Webster.com, ‘Algorithm’, available at: https://www.merriam-webster.com/
dictionary/algorithm, accessed: 14.10.2024.

2 Cambridge Dictionary.org, *Algorithm’, available at: https:/dictionary.cambridge.org/
dictionary/english/algorithm, accessed: 14.10.2024.
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Profiling is considered a preceding step that enables automated de-
cision-making (Raji¢ Cali¢ & Togi¢, 2023, p. 574). According to the EU
rules contained in the GDPR, profiling refers to any type of automated
processing of personal data that is used to evaluate specific aspects of an
individual, particularly to analyse or predict things like their work per-
formance, financial situation, health, preferences, interests, reliability, be-
haviour, location, or movement (EU 2016/679). Profiling can be an ex-
tremely useful practice in the domain of efficient use of time and re-
sources by public and private entities. With this technology, they can per-
sonalise their products and services and make optimal decisions more ef-
fectively. However, profiling can also have negative effects, such as dis-
crimination and impact on consumers or service users. Therefore, legal
mechanisms have been developed to neutralise these undesirable phe-
nomena. The presented legal framework, established by GDPR, reflects
the European Union’s commitment to adapt its legal system to modern
challenges and address contemporary issues in data protection.

In the available literature, three phases of processing are mentioned:
data collection, data analysis and application (Sancho, 2020, p. 139).

The first phase is characterised by the collection of personal data by
the controller from various sources. At this point, it is important to clarify
the terms controller and data subject. The data subject is the person to whom
the data relates, while the controller is the entity that determines the purpos-
es and methods of personal data processing (EC 95/46). Data collection can
be direct or indirect. Direct collection involves gathering data directly from
the data subject. Indirect collection involves gathering personal data from
other sources. This is most often done via the internet, mobile devices, and
various applications, as well as through artificial intelligence systems inte-
grated into household appliances, clothing, or vehicles.

The next phase is the analysis of the collected data. Computer hard-
ware stores, links, and analyses large volumes of data in order to generate
new information. The method by which new information is derived depends
on the algorithm used. Machine learning algorithms are used to create pro-
files of individuals by analysing large datasets and the connections between
those data.

In the final phase — the application phase — controllers implement
the outcomes of automated processing, including profiling, and use these
results to make decisions (e.g., issuing ratings, determining recommenda-
tions, or predicting trends). At this stage, there is a possibility that the
controller directly applies the algorithm’s output, or that a human - such
as an analyst - makes the final decision.

Based on the above, we can conclude that automated decision-
making is essentially the application of algorithms to make various types
of decisions, whether those decisions require human intervention to be
made or are made independently by the algorithm. Automated decision-
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making systems use complex mathematical algorithms to identify rela-
tionships within big datasets and, using this information, detect relevant
trends and patterns (Waldman, 2019, p. 616). Profiling and automated de-
cision-making also have negative implications for society. These primari-
ly include discrimination, threats to privacy, the lack of objectivity when an
individual is viewed as a member of a group, and to whom a decision is ap-
plied based on the probability assessment of the entire group (Héanold,
2018, pp. 129-132). Therefore, the presence of regulation and legal norms
is crucial to neutralise these negative effects and create a favourable envi-
ronment for the further development of advanced technologies.

LEGALLY SIGNIFICANT CHARACTERISTICS OF ALGORITHMS

Large amounts of collected data, which are somewhat chaotic and
unstructured, are processed and systematised by algorithms, thereby in-
teracting with their environment. Through this interaction, they make predic-
tions and draw certain conclusions and decisions. This is why artificial intel-
ligence systems can learn from their previous interactions and actions, al-
lowing artificial intelligence to be both self-sustaining and self-improving
(Haddadin & Knobbe, 2020, p. 16). In this section, we will present certain
characteristics of algorithms, which are significant for the position and
treatment of algorithms in the context of international trade law.

Data as the Foundation

In international trade law, data is often defined as information in
digital form. Information is, in fact, data that has been presented in a
meaningful or useful way. The existing literature typically distinguishes
between data, which refers to raw facts, and information, which is data
that has been processed, structured, and organised (Soprana, 2022, p. 48).

Big datasets form the foundation of algorithms. Algorithms are
provided with data. With increased access to various types of personal
and other data, algorithms can be more easily tested and improved
(Aaronson & Leblond, 2018, p. 247). The expansion of artificial intelli-
gence systems is primarily based on the availability of large amounts of
data. In the past, easily accessible microprocessors and sophisticated al-
gorithms played a significant role, but today, the focus is on the different
types of data. The more data available to a learning algorithm, the more it
can learn. Therefore, for the accuracy of output data (predictions, conclu-
sions, decisions), the quantity of data used for training the algorithm is of
crucial importance, rather than the type and characteristics of the algo-
rithm itself. This is also the reason why many global struggles are centred
on these data resources (Ebers, 2019, p. 62). Today, the most successful
entities in the global market are the ones with the largest amount of data,
on the basis of which they train their algorithms.
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As we live in the era of data, which is all around us and easily ac-
cessible, it has become a key resource driving innovation across all fields
and economic growth. However, the increasing reliance on algorithms
and artificial intelligence in various sectors raises significant concerns re-
garding privacy and data protection. The modern regulatory framework
focuses on issues such as cross-border data flows, consent and transpar-
ency in data processing, compliance, and the effectiveness of existing da-
ta protection regulations. One of the main challenges in data protection
and privacy is the proliferation of cross-border data flows, where data
travels across national borders for processing, storage, or analysis. In the
context of artificial intelligence, cross-border data flows are widespread,
as these advanced systems often require access to big datasets from vari-
ous sources in order to train algorithms and make decisions. However, the
free flow of data across borders raises concerns regarding data sovereign-
ty, jurisdictional conflicts in case of disputes, and the risk of unauthorised
access or misuse of personal information (Igbinenikaro & Adewusi, 2024,
p. 495).

Based on the above, the importance of cross-border data flows and
preventing discriminatory measures, such as data localisation require-
ments, is rightly emphasised. Data localisation measures are among the
most common regulatory tools used to block or hinder the free cross-
border data flow. Any barrier to the free flow of data negatively affects
the market and competition, and consumers bear the ultimate cost. The
legal framework of international trade should aim to counter such dis-
criminatory barriers by protecting data flows, with reasonable safeguards in
the form of personal data protection (Mitchell & Mishra, 2017, p. 1112).

At this point, it is important to note that promoting transparency
and accountability in data processing practices is desirable. This would
allow for the responsible use of artificial intelligence and ensure that, in
the context of international trade, individuals’ rights to data protection are
fully respected (Khan, 2024, p. 112). The issue of transparency regarding
how machine learning algorithms function is not straightforward. We
cannot explain how an algorithm works if we do not know how it was
trained. Most often, the only ones who can answer this question and ex-
plain how algorithms process data are the engineers who designed them.
However, even this is not always possible, as certain scientific questions
remain open—such as how deep artificial neural networks function. Ad-
ditionally, even if algorithms could be explained, the explanation would
most likely not be useful or understandable to those who are not engi-
neers. On top of this, there are also challenges in the legal domain, in-
cluding significant resistance from companies to disclose how their algo-
rithms work due to the protection of business secrets and intellectual
property rights (Battaglini & Rasmussen, 2019, p. 339).
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Causality and Correlation

Most data collection methods depend on identifying correlations
within a dataset. Getting valid results depends on correlation. Instead of
looking for causality between relevant parameters, advanced algorithms
are used to detect patterns and statistical correlations. Leveraging correla-
tions, when statistical analysis indicates a significant relationship between
factors, provides clear benefits in terms of speed and cost-efficiency.
However, there is a danger that the result will be undesirable when corre-
lation is increasingly seen as a sufficient basis for directing actions with-
out first establishing causality between the data points.

Data analysis, actions, and far-reaching decisions based solely on
correlations in probabilities can be seriously compromised by errors.
First, relying on correlations without exploring causal effects carries the
risk of making incorrect or contradictory decisions. The existence of a
correlation in big datasets tells us nothing about which correlations are
meaningful and which are not. If a strong statistical correlation is proven,
it still does not speak about an individual within a certain group. The sta-
tistical correlation is relevant and refers to the entire group. Absolute reli-
ance on correlation can lead to decisions or conclusions that are unjust for
the individual. Identifying causality among data points in big datasets can
be crucial for improving the quality of decisions, predictions, and conclu-
sions (Ebers, 2019, p. 45).

As the available literature points out, it has recently been proven
that, with the increase in the amount of data, the number of correlations
that are not relevant and objective also increases. Distinguishing between
relevant correlations and those that have no legal or social significance is
becoming increasingly challenging (Zenil, 2017, p. 16). In the era of complex
algorithms and big data, it is essential to develop the ability of those who
analyse correlations in order to recognise causality and interpret the resulting
outputs in accordance with the overall social environment.

Autonomy

The OECD Expert Group on Artificial Intelligence defines Al sys-
tems as machines capable of making predictions, recommendations, or
decisions that affect real or virtual environments. These systems are guid-
ed by human-defined objectives and are designed to function with vary-
ing degrees of autonomy (OECD, 2019, p. 15). From this definition, we
can see that this technology functions, to some extent, independently of
the human factor that defined the input data. In the field of artificial intel-
ligence, the term ‘autonomy’ is typically used to describe the ability of a
machine to operate independently of human guidance. Algorithm auton-
omy is the feature that most worries scientists in the field of artificial in-
telligence. When these machines are described as autonomous, it means
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they can independently determine the appropriate course of action in var-
ious situations, without human input (Totschnig, 2020, p. 2474).

This characteristic of artificial intelligence is probably one of the
greatest challenges for humanity. Systems that learn by themselves are
not explicitly programmed. Instead, they are trained through millions of
input parameters, allowing the systems to evolve by learning from experi-
ence. The increased use of artificial intelligence systems and algorithms
presents significant challenges for legal frameworks. One of the key is-
sues is the institute of responsibility for possible damage. When a system
operates with a certain degree of autonomy, it becomes difficult to clearly
assign responsibility for its actions—whether that responsibility lies with
the developer, the service provider, or the seller (Ebers, 2019, p. 47).

Autonomy means that algorithms can behave in unpredictable
ways, as they may arrive at solutions that humans may not have consid-
ered or have dismissed, realising there are better options. This becomes
especially significant when Al systems cause harm to individuals. The
situation is further complicated when the artificial intelligence system
learns not only during the initial phase in which it is created, but also after
it is released to the market. Al systems have this ability to learn through-
out their existence. In such cases, even the most careful designers and de-
velopers will not be able to control or predict how the algorithm will be-
have in its environment.

For all these reasons, self-learning systems with a high degree of
autonomy present a major challenge for legal systems (Ebers, 2019, p. 47).

The autonomous actions of artificial intelligence systems are not
limited to their physical interaction with the world. As an increasing
number of commercial and governmental activities take place in cyber-
space, vast amounts of routine tasks can be performed without human in-
volvement. A growing number of decisions is now being made by algo-
rithms, which either make final decisions or provide decision proposals
that are later subject to approval by the person nominally responsible for
the decision (Chesterman, 2020, p. 239). In this way, the decision-making
process by the authorised person becomes faster and more productive.

In addition to efficiency, automated processing can help ensure
consistency and predictability. In some situations, algorithms are pre-
ferred to avoid the arbitrariness that often characterises human decision-
making—due to carelessness, corruption, or other inherent human limita-
tions. At the same time, shifting responsibility for decisions to machines
introduces other problems, such as the possibility of discrimination or de-
cisions that fall outside the current social and political context. It seems
that relying solely on the actions of the machine and the algorithm is not
enough to make the right decisions. This raises the dilemma of whether
there are certain decisions that should not be made entirely by machines
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(Chesterman, 2020, p. 241). This raises many new social issues that
should be analysed specifically from a legal perspective.

THE DISCLOSURE OF SOURCE CODE —
BETWEEN PROTECTION AND TRADE LIBERALISATION

Source code refers to the set of instructions written by program-
mers to direct a machine to carry out a specific task. The source code is
typically written in a text file and is human-readable. The source code is
written in one of the programming languages. It utilises programming
languages such as Python, Java, R, or C++ (Dorobantu et al., 2021, p.
107). This section will analyse the impact of national regulations concern-
ing source code on international trade and the position of source code in
preferential trade agreements, which are significant sources of interna-
tional trade law.

Forced Disclosure of Source Code as a Measure
to Protect the National Market

As the role of algorithms in the trade of goods and services in-
creases, so does the number of national measures and policies related to
their functioning and the execution of code. While the motivations of
governments are primarily security-oriented, these measures can signifi-
cantly impact the trade of products and services that rely on artificial in-
telligence. Mandatory source code disclosure measures act as trade re-
strictions. Several countries have already implemented laws that mandate
access to, disclosure of, or transfer of source code as a requirement for
market access. Source code creators use programming languages to trans-
late the algorithm into source code, thus instructing the machine to per-
form a specific task. The core value of any Al system is the algorithm. In
this context, mandatory disclosure of source code can be equated to a re-
quirement for programmers to disclose the instructions included in the al-
gorithm. Thus, the economic motive for creating these advanced systems
can be lost. These elements are currently protected only as trade secrets
(Soprana, 2022, p. 86).

Russia and China are among the first countries to adopt laws in this
area. These countries are the first to implement mandatory requirements
for the disclosure, granting access to, or transfer source code as a condi-
tion for market access. China passed the Cyber Security Law in 2017,
which mandates that companies reveal proprietary formulas or designs in
order to gain approval from regulatory authorities, putting them in a chal-
lenging and difficult situation. Companies must choose between the entic-
ing opportunity to access the Chinese market and protecting their intellec-
tual property from potential misuse (Cybersecurity Law of China, 2017).
Similarly, companies that wish to operate in Russia must comply with
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stringent requirements to share algorithms and source code with public
authorities. Failure to do so will prevent them from offering their services
in the country, in line with Federal Law No. 374 of 2016, which amends
the Federal Law on Combating Terrorism and certain legislative acts of
the Russian Federation related to the implementation of additional measures
to counter terrorism and protect public safety (Soprana, 2022, p. 87).

Governments are motivated by various reasons to mandate the
transfer, access, or disclosure of source code. Primarily, these can include
legitimate political reasons to ensure the high quality of digital products
and services, prevent the abuse of the dominant position, preserve market
competition, ensure compliance with tax obligations, and cyber security.
National laws may also require access to source code to increase trans-
parency and provide mechanisms to protect national security as a whole.
In addition to political reasons, governments may have protectionist mo-
tives. Through mandatory disclosure of source code, countries may seek
to protect domestic companies and favour them over foreign ones. In such
cases, these measures are discriminatory and clearly represent non-tariff
trade barriers. Requirements for the disclosure of source code could be
used to prevent foreign companies from exporting their products and ser-
vices to the territory of the country enforcing such measures. The afore-
mentioned requirements have a negative impact on market conditions.
They could restrict trade to the extent that it affects the core interests of
companies, which, by entering those markets, would risk losing the ex-
clusive right to their algorithms and codes (Soprana, 2022, p. 88).

Provisions on Source Code in Certain Trade Agreements

In the absence of a universal agreement regulating the issue of in-
ternational trade in goods and services supported by artificial intelligence,
the subjects of international trade law have resorted to regulation within
free trade agreements. Few of these agreements address artificial intelli-
gence or its specific components. Below are those that include source
code provisions.

More recent trade agreements include specific provisions concern-
ing source code. The provisions of these agreements prohibit govern-
ments and their agencies from requiring the transfer or access to the
source code of software owned by the other party. This is very important
from the aspect of competition protection. The above mentioned general
prohibition against public authorities demanding the transfer or access to
source code is of significant importance. On the one hand, it promotes in-
ternational trade by guaranteeing to code creators that their code will not
be disclosed or transferred. On the other hand, even when exceptions ex-
ist, it restricts governments and their agencies from inspecting the source
code (Dorobantu et al., 2021, p. 106). It is also desirable for trade agree-
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ments to foresee exceptions that reflect real needs and contribute to more
secure international trade flows.

The USMCA Agreement (The United States-Mexico-Canada
Agreement) contains a specific chapter titled Digital Trade. Article 19.1
defines an algorithm as a sequence of steps taken to solve a problem or
achieve a result. Article 19.12 establishes a ban on data localisation,
clearly promoting the fundamental rule of the free flow of information
and thus supporting the development of algorithms. Article 19.11 states
that the parties may implement measures that deviate from the free flow
of data if required to pursue a legitimate public policy goal, as long as
there is no unjustified or arbitrary discrimination or hidden trade re-
strictions. Data transfer restrictions cannot be more restrictive than neces-
sary to achieve a legitimate objective. Article 19.16(1) states that neither
party may require the transfer of or access to the source code of software
owned by the other party, nor the algorithm expressed in that source code,
as a condition for importing, distributing, selling, or using that software,
or products containing that software, within its territory. Article 19.16(2)
states that this article does not exclude the possibility that the regulatory
body or the judicial authority of one party requires the person of the other
party to save and make available the source code of the software, or the
algorithm expressed in that source code, to the regulatory body for a spe-
cific investigation, inspection, law enforcement or legal proceedings, with
protection against unauthorised disclosure (USMCA Agreement, 2020).

The United States—Japan Digital Trade Agreement, which was
signed in 2019 and entered into force in 2020, in Article 17 similarly de-
termines the protection of source code.

The European Union and Japan signed an agreement on economic
partnership, which in the section F contains provisions related to electron-
ic commerce. Article 8.73(1) addresses the issue of voluntary transfer of
source code. A party may not require the transfer or access to the source
code of software owned by a person from the other party. Nothing in this
paragraph prevents the transfer or grant of access to source code in com-
mercial contracts, or the voluntary transfer or grant of access to source
code, for example, in the context of public procurement. Article 8.83 re-
fers to the free flow of data. The parties have agreed that, within three
years from this agreement’s entry into force, they will reassess the need to
include a provision on the free flow of data in this agreement (EU-Japan
EP Agreement, 2019).

Provisions on source code present challenges for protecting the
public interest, not only because of their content but also because of the
possible ways in which they are formulated. The way in which key termi-
nology is used and the logic behind the provisions directly impact legal
certainty and the scope of protection, both for national markets and for
global flows of international trade (Nikaj et al., 2024, p. 16).
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CONCLUSION

Algorithms and source code are key components of artificial intel-
ligence. The source code, written in a programming language, instructs
the machine on what tasks to perform and how to execute them. Provi-
sions related to these categories remain relatively limited in number.
These provisions can be found in the national legislation of certain coun-
tries as well as in more recent free trade agreements. From the point of
view of individual countries, the existence of legislation that will require
a forced disclosure of source code is a way to instil security in domestic
entities and to not lose a comparative advantage in their own market.
From the perspective of international trade, such provisions act as trade
barriers that complicate commerce and threaten healthy competition.
Consequently, trade agreements aim to maintain a balance by promoting
the prohibition of forced source code disclosure, with certain exceptions
for the protection of the public interest of states. It is essential to analyse
how legal regulations follow the rapid development of artificial intelli-
gence and the ubiquitous presence of algorithms, and to develop an ap-
propriate system of regulations that will properly respond to the afore-
mentioned phenomena.
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AJITOPUTAM U U3BOPHU KO/l - ITPABHU U3A30BHU
MEBYHAPOJIHE TPI'OBUHE

Pyaxuna IlerpoBuh, Tamapa Munenkosuh-Kepkosuh,
Jparana PaxenxoBuh- Jouuh
Vuusepsurer y Humry, Exonomckn daxynrer, Hum, Cp6uja

Pe3ume

O cBOT HacTaHKa, BELITa4YKa HMHTEJIMICHIIMja OKYyIMpa Kby Hay4HuKa. [Tapanen-
HO Cca BEeHHM pa3BojeM, pa3Bujajia ce U MelyHapoaHa TproBuHa. TokoBH pobe, yeinyra u
KaruTana JoOWIM Cy HOBY TMMeH3Mjy. Pa3MeHa caja ykibydyje pa3MeHy ponu3Boja Ko-
ju'y cebu cajpiKe BEIITauKy HHTEIIMICHIH]Y, U YCITyTa Koje MPY»Kajy CUCTEMH BellTauKe
WHTENIMTeHIMje. JeqHa o/ TpH IpaJuBHE KOMIIOHEHTE BEIITAYKe MHTCIUTCHIHjE jecTe
anroputaM. JlepuHrcan kao cKyn yHampen npeasul)eHHX Kopaka Kako OH ce JIOMLIO JI0
pe3ynrara Ha 6a3u oapel)eHHX yma3HHX BEIMYHHA, TPEACTaB/ba CBOjEBPCHY €HHTMY 3a
npaBHy HayKy. Maxo je nocajainsma peryjaaTuBa U3 OBe 00JacTH CKPOMHA, TIO3UTHBHU
UMITYJICH Cy TIPUCYTHH. Y JOHOLICHY NPBUX HOPMH KOje Ce THYY MOJaTaKa, BEeITaqKe
MHTENIMTCHIM]je W alropuT™Ma CBakako mpenmadn EBporicka yHuja. OHO mITO je 3Ha-
YajHo, ca acreKra npasa MeljyHapo/IHe TProBUHE, jeCTe YNHCHHIA [1a Ce TIOCIEABUX I0-
JIMHa 3aKJbyuyje cBe Behu Opoj criopasyma o c1000/1HOj TPrOBHHH KOjH caapike roceOHe
onpende Koje ce Thay anropurama. OBe oipende Haase ce y AeOoBUMa CIIopasyMa Koji
ce OfIHOCE Ha PeryJIhcame TUruTaaHe Tpropure. IToper Tora mTo Cy MojefrHe ApKaBe
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MPOTEKLMOHUCTUYKH HACTPOjEHE MPEeMa CBOM TPIKUILTY, HABEIACHH CIIOPAa3yMH Ce 3aja-
XKy 3a Cc000/aH MPEKOrpaHMYHK TOK MOJaTaKa W HEeYTpallCamhe HeraTMBHUX edekara
MPHHY/THOT OTKPHUBAha U3BOPHOT KOJZIa Kao yCIIOBa 3a MPHUCTYI TPXHUIITY. O U3y3eTHOT
je 3Hauaja nocruhu Gamanc u3mely mmbepanu3anyje ¥ IPOTCKIMOHU3MA Y KOHTEKCTY
OTKpHBamba U NMPeHOca U3BOPHOT koja. OcTaje HaMm 1a aHamM3upaMo Kako he ce peryna-
THBa U3 OBE 00JIACTH Pa3BHjaTH M Ha KOju he HaYMH TO yTHIATH Ha Mel)yHapoaHy Tpro-
BUHY pOOOM U ycIyrama.
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Abstract

The identification of the perpetrator, as the subject of a criminal offense, represents,
in addition to the place, time, victim and specific criminal offense, the basis for
initiating criminal proceedings, whose ultimate goal is to determine the guilt of the
perpetrator, imposing a penalty or other criminal sanction and achieving the purpose of
punishment. A person as a perpetrator and his real identity make him the subject of a
criminal offense, committed in a real (or virtual) space and time. The purpose of
punishment is defined in order to be achieved in relation to the perpetrator and other
potential perpetrators. However, in the postmodern era in which we live, the question
arises of whether the purpose of punishment can be achieved in relation to digital
identities or autonomous systems of artificial intelligence (AI) as perpetrators of
criminal offences in the virtual space. Can then the purpose of punishment be achieved
by punishing a natural person with a real identity in relation to one or more digital
identities or characters in the virtual space? A special problem related to criminal
liability of a digital identity arises with Al systems that take autonomous actions in both
the virtual and real space. In the paper, the author raises the issues of the criminal
liability of autonomous Al systems in the context of the responsibility of legal entities
(similar to the criminal liability of legal persons), types of possible penalties for Al
systems and the need to determine a special, new purpose for sentencing such entities.

Key words: digital identities, autonomous Al systems as perpetrators of crimes,
purpose of punishment.

JAUTUTAJTHN NTAEHTUTET U3BPLLINOLA U
OCTBAPUBAIE CBPXE KAKIbABAIBA

AncTpakT

YTBphHBamke HACHTUTETA U3BPIIUOIA, KA0 CYy0jeKTa KpUBUYHOT JIeNa, IPEICTaBIba,
MopeN MecTa, BpeMeHa M KPTBE KOHKPETHOT KPHUBHYHOT JieJia, OCHOB 33 MOKPETAmkE
KPUBHYHOT MOCTYIIKA YHjH je KOHAYHU IIMJb YTBPHHUBAC KPUBHUIIC YUHHHUOIIA, H3PHIIA-
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€ Ka3He WIH Ipyre KpUBUYHE CAHKLIMjE U OCTBAPHBAE CBPXE KaXKibaBamba. OU3HMUKO
JIMIE Kao M3BPIIWIALL U HETOB CTBAPHU HJCHTUTET YMHE ra Cy0jeKTOM KpPHUBHYHOT
JieNa, U3BPIICHOT Y pealHoM (MJIM BUPTYEIHOM) IPOCTOPY U BPEMEHY, a CBPXa KaXKkba-
Bama ce JeuHuIIe Kako 61 ce OCTBapHiIa y OAHOCY Ha KOHKPETHOT YUYHHHOLA U IPyTe
MOTEeHIHjalIHe yarHHoLe. MelyTiM, mocTaBsba ce NUTamke Ja JIU ce, y HOCTMOJEPHOM
100y y KojeM )KUBHMO U y IIEpUOAY Ipes HaMa, CBPXa KaXXIaBamba MOXKE OCTBAPUTHU H
y OJIHOCY Ha JIUTHTaJIHE (BUPTYEIHE) HICHTUTETE, MM Y OJHOCY Ha ayTOHOMHE CHCTe-
Me BemTauyke HHTenureHnuje (Al) kao moTeHnuMjanrHe W3BPIINOIE YUYMHHIAA KPH-
BUYHHX JIeJla y AUTUTAIHOM (M peastHoM) npoctopy. [Turtame je 1a v ce Taja Kaxmba-
BambeM (DU3MYKOT JINLA CTBAPHOT UJICHTUTETA MOXE OCTBAPUTH CBPXA KaXibaBarba U y
OJIHOCY Ha jelaH WJIM BHILE JUIHTATHUX HJICHTUTETA y BUPTYeIHOM mpocTopy. IToce-
0aH mpoOJieM Be3aH 3a IUTUTAIHU HICHTUTET I0jaBJbyje c€ KOJ MOTEHUIUjaIHEe KPH-
BUYHE OATOBOPHOCTH cucTeMa Al Koju Ipely3uMajy ayTOHOMHE Pafie y BUPTYEITHOM
1 CTBApHOM IIPOCTOpPY. AYTOp y paay OTBapa IMHUTamke KPUBUYHE OATOBOPHOCTHU ayToO-
HOMHHX cucteMa Al y KOHTEKCTY OATOBOPHOCTH IPaBHUX €HTUTETA (CIMYHO OATOBOP-
HOCTH NPaBHHUX JINLA), TOTSHIMjATHAM Ka3Hama 1 oTpedn neduHncama crienupuane
CBpXE Ka)XKH>aBarba OBUX CHTHTETA.

KibyuHe peun: JMrHTaIHM HASHTHTET, ayTOHOMHH Al cHCTEMH Kao YYMHHOLH, CBpXa
Ka)KIbaBamba.

INTRODUCTION

The identification of the subject of a criminal offense constitutes the
basis for initiating criminal proceedings, whose ultimate goal is to establish
the guilt of the perpetrator, to assess and impose a sentence or other crimi-
nal sanction, as well as to achieve the purpose of prescribing punishment
and the purpose of enforcing criminal sanctions. The identity of the perpe-
trator as the subject of the criminal act constitutes the basis for establishing
the perpetrator’s guilt, which exists if, at the time of committing the crim-
inal act, the perpetrator was of sound mental competence and acted with
intent, and was aware or was obliged and could have been aware that his
act was prohibited. A criminal act is committed with guilt even if the per-
petrator acted negligently if the law expressly provides for it. There is no
criminal act if the act was committed in a state of mental incompetence and
a perpetrator could not understand the significance of his act, or could not
control his actions (due to mental illness, temporary mental disorder, de-
layed mental development or other serious mental disorders). Defining
guilt in this way in Serbian criminal legislation refers to and confirms the
fact that guilt, as one of the basic elements of a criminal offense, can only
be attributed to a natural person as the subject of a criminal offense. Indi-
vidual criminal responsibility and subjective liability are the basis for pun-
ishing the perpetrators of criminal offenses. Therefore, natural persons,
heretofore almost unquestioned and indisputable, represented the exclusive
subjects of a criminal offence whose guilt was determined in criminal pro-
ceedings and to whom a sentence or other criminal sanction was imposed
in order to achieve the purpose of punishment.
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However, in the postmodern era in which we live and in the period
ahead of us, the question arises as to whether the purpose of the punishment
prescribed for natural persons can also be achieved in relation to the digital
(virtual) identities of perpetrators in the digital space, that is, whether such
a purpose of punishment can be achieved in relation to autonomous Al sys-
tems if, hypothetically, these entities could be treated as subjects of crimi-
nal acts in the future. If the newly established principle of the criminal lia-
bility of legal persons for criminal acts has opened the question of the lia-
bility of legal entities as subjects of criminal offenses, can we expect that
other entities — digital identities or autonomous (Al) systems — will also
become criminally liable?

Considering the digital identity of a person in virtual space, as a sub-
ject of a crime, can the purpose of punishment be achieved? Can Al sys-
tems also have a digital identity? Can these digital identities become per-
petrators of criminal acts in the virtual and real environment? Can the pur-
pose of punishment be achieved in relation to these entities? Do we need a
special system of punishing digital perpetrators and defining a special pur-
pose of punishing these entities?

Although the basic postulates and principles of traditional criminal
law do not leave us room to raise these questions because they are strictly
based on establishing the individual and subjective criminal liability of nat-
ural persons as perpetrators, the question must nevertheless be asked of
whether the exception made with the liability of legal persons for criminal
acts, regardless of the fact that the determination of the liability of a legal
person is based on the guilt of the responsible natural person in the legal
person, leaves room for establishing the guilt of digital identities. That is,
does the system of penalties and other criminal sanctions for legal persons
as perpetrators of criminal acts open up the space for us to devise a new
system of punishing and to find a new purpose for punishment? In the dis-
tant future, will the need to re-examine the fundamental foundations of
criminal law and set up a new system of punishing digital entities come to
us at the speed of light, albeit we have not noticed it yet? Is it time to con-
sider these questions, at least on a theoretical and hypothetical level?

SUBJECTS OF A CRIMINAL OFFENCE: THE RESPONSIBILITY
OF A NATURAL PERSON AS A POSTULATE OF CRIMINAL LAW —
NOVELTIES AND A POSSIBLE PARADIGM CHANGE

The legal description of a criminal act always includes the subject
of the criminal offense, i.e. it is impossible to prescribe an action as a crim-
inal offense without also providing its subject as an essential element of the
crime (Stojanovi¢, 2010, p. 112). The subject of a criminal offense can be
any natural person, except in cases where the legislator provides for a spe-
cific feature of the subject of the criminal offense. Traditional criminal law



288 Z.V. Gruji¢

has until recently, before the introduction of the criminal liability of legal
persons for criminal offenses, understood the subject of a crime exclusively
as a human being.

One circumstance was almost always considered indisputable in
criminal law — the perpetrator of a criminal act is always a natural person.
Even when a person used an animal, or some kind of natural or mechanical
force to commit the act, he was always considered the subject of the crim-
inal act.

One of the fundamental concept in the justification of criminal law
is the principle of individual autonomy — that each individual should be
treated as responsible for his or her on behaviour (Ashworth, 2009, p. 23),
and that the principle of criminal liability is the strongest formal condem-
nation that society can inflict (Ashworth, 2009, p. 5).

Serbian criminal legislation, when defining the concept of a criminal
act, stipulates that it is an offence set forth by the law as a criminal offence,
which is unlawful and committed with guilt. The guilt of the perpetrator of
a crime, therefore, represents one of the four constitutive elements of a
criminal act (Stojanovié, 2017, p. 126). A perpetrator is guilty if he was
mentally competent and acting with premeditation at the time of commit-
ting the criminal act, and was aware or should, or could have been aware
that his action was prohibited, or if the perpetrator acted with negligence
and this was explicitly provided for by law.

The perpetrator as a natural person represents the paradigm of indi-
vidual criminal responsibility and subjective liability. The real identity of
the perpetrator is a necessary prerequisite for conducting criminal proceed-
ings, establishing guilt, assessing and imposing a criminal sanctions and
achieving the purpose of punishment. The identity of the perpetrator is,
even after conviction, a prerequisite for the execution of criminal sanctions
and the basis for the inclusion of the perpetrator in the community after the
execution of other criminal sanctions.

However, several facts and circumstances characteristic of our con-
temporaneity significantly influenced the need to reconsider the position
on the exclusive liability of natural persons and the introduction of, to an
extent unimaginable, novelties in this area.

The first and most significant circumstance is the introduction of the
criminal liability of legal persons. Under the influence of the Anglo-Saxon
countries, the countries of the European-continental legal system began to
be legally regulated and the criminal liability of legal persons was intro-
duced at the end of the last decade of the 20" century. Since 2008, legal
persons could be criminally liable for the commission of criminal acts in
the Republic of Serbia (Law of liability of legal person for criminal of-
fenses, Official Gazette of Republic of Serbia, No. 97/2008).

Another circumstance that undoubtedly accompanies the modern
period in which we live, but also the period ahead of us, is the explosive
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number of users of the global network (Internet) and the exponential
growth in the number of users of information and communication technol-
ogies (ICT). The networking of humanity via the global network has prac-
tically rendered meaningless the existence of borders in numerous spheres
of social life and ordinary human activities. Mass activities of an infor-
mation and communication nature on the global network and in the virtual
space were transferred to various spheres of life: administrative, financial,
banking, business, political, educational, economic, to name a few. This
type of activity has contributed to the spread of conduct in the virtual space
that is considered harmful or prohibited, and the process of criminalisation
began. Prohibited conduct in the virtual space is carried out in an environ-
ment that has become a new horizon without restrictions for committing the
most diverse types of crimes. This circumstance has opened the question of
establishing the identity of the subjects of crimes committed in the digital
environment, as well as their real or digital identity (real or fictional).

The third circumstance, among several that we have highlighted, is
the development of Al systems and their application in the digital (and real)
space. The development and application of various Al systems has become
daily routine for a large number of users. In addition to their undeniable
benefits and their facilitation of the performance of a large number of tasks
and activities, Al systems represent a technology that can significantly
threaten security, and affect the protection of fundamental human rights and
freedoms. Designed as a system that, using modern ICT equipment, achieves
a higher cognitive level than a humans’ and, in certain cases, has the ability
to make autonomous decisions, it raises the question of whether autonomous
Al systems will become subjects of a crimes, as separate legal entities.

THE PURPOSE OF PUNISHMENT, IN BRIEF

The goals and purpose of punishment are defined in criminal legis-
lations explicitly or implicitly. Most modern criminal law systems, in de-
termining the purpose of punishment, start from relative theories on the
purpose of punishment, with some elements of absolute theories.

The purpose of punishment in Serbia is prescribed by the Criminal
Code (CC) and it is directed towards perpetrators as well as other persons
as potential perpetrators. Article 4, paragraph 2 stipulates the general pur-
pose of prescribing and imposing criminal sanctions — suppressing acts that
violate or endanger values protected by criminal legislation. Within the
general purpose of criminal sanctions, the purpose of punishment pre-
scribed in Article 42 of the CC is: (1) to prevent a perpetrator from com-
mitting criminal offences and deter them from the future commission of
criminal offences; (2) to deter others from the commission of criminal of-
fences; (3) to express social condemnation of the criminal offence, enhance
moral strength and reinforce the obligation to respect the law; and (4) to
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achieve justice and proportionality between the committed offense and the
severity of the criminal sanction. The 2019 amendments to the CC supple-
mented the purpose by including the principles of achieving justice and
proportionality between the committed offense and the severity of the crim-
inal sanction, which specifically defined and justified the purpose of intro-
ducing life imprisonment into Serbian criminal legislation (Grujié, pp.
2019, 1109-1124), and indirectly, the purpose of pronouncing (and execut-
ing) life imprisonment, for convicts which are a part of the prison popula-
tion (Gruji¢, 2021, pp. 1131-1145).

In addition to the general purpose and the purpose of punishment,
the CC also defines the purpose of applying a suspended sentence and a
judicial admonition, as well as the purpose of applying security measures,
while the Law on Juvenile Offenders and Criminal Protection of Juveniles
prescribes the purpose of applying educational measures, as well as a juve-
nile prison sentence for minors.

The purpose of punishment refers exclusively to natural persons as
subjects of criminal acts and potential perpetrators (natural persons). The
legislator does not prescribe a specific purpose for applying criminal sanc-
tions to legal persons.

THE CRIMINAL LIABILITY OF LEGAL PERSONS FOR CRIMINAL
OFFENCES — LIABILITY, CRIMINAL SANCTIONS AND THE
PURPOSE OF PUNISHMENT

The introduction of the criminal liability of legal person into the crim-
inal law system means that the subject of a criminal offense is no longer ex-
clusively a natural person. According to the solution in our legislation, the
criminal liability of a legal person is determined on the basis of the guilt of
the responsible person (natural person) who commits a criminal act with the
intention of obtaining a benefit for the legal person or if, due to the lack of
supervision and control of the responsible person, the commission of a crim-
inal offense for the benefit of the legal person is enabled by a natural person
acting under the supervision and control of the responsible person.

In the context of punishing legal persons for criminal offenses, it is
impossible to apply the existing punishment system, and the legislator has
prescribed criminal sanctions that can be applied to this category of perpe-
trators. A legal person may be sentenced to penalties, suspended sentence
and security measures. The Law on the Liability of Legal Persons for Crim-
inal Offences stipulates that two penalties can be imposed on a legal entity:
a fine and the termination of the legal entity. A fine may be imposed in the
range of no less than one hundred thousand, and no more than five hundred
million RSD, according to the special rules prescribed in Article 14, para-
graph 3. The second penalty is the termination of the legal person and may
be imposed if the activity of the legal person was, in whole or to a signifi-
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cant extent, in the function of committing criminal offenses. After the judg-
ment becomes final, the procedure for the liquidation, bankruptcy or termi-
nation of the legal person in another manner is carried out, and the legal
person ceases to exist by being deleted from the register kept by the com-
petent authority. A suspended sentence is the only cautionary measure that
can be imposed on a legal person if a fine of up to five million RSD is
determined. Security measures that can be imposed on a legal person in-
clude a ban on performing certain registered activities or businesses, the
confiscation of objects, and a public announcement of the judgment.

The legislator did not prescribe a specific purpose for prescribing or
enforcing criminal sanctions against legal persons. Considering this cir-
cumstance, the purpose of punishment, based on Article 34, regulates the
consistent application of the provisions of the Criminal Code.

THE DIGITAL IDENTITY OF THE PERPETRATOR
OF A CRIMINAL OFFENCE

Real, and Fictional (Fake), Digital Identity and the Purpose of Punishment

Given the massive use of the global network (Internet) and the num-
ber of users of ICT in the modern period, a large number of common ac-
tivities are carried out in the digital space. The advantages of a common
digital space are undeniable and, almost imperceptibly, have become rou-
tine for carrying out communication, trade, business, banking, education,
administrative and other tasks and activities.

To use the content and various features of the virtual space, user
identification is required, which represents a kind of user identity in the
digital environment. For numerous applications, services, electronic ser-
vices and access to content, user identification and authentication are re-
quired. Typically, for the largest number of programs, applications, pages
or electronic services, this means using a username and password to iden-
tify, and certainly an IP address. This unique data, in addition to other po-
tential information required for certain electronic services (e.g. electronic
ID card, electronic signature, payment card data, address, phone authorisa-
tion, etc.), forms the basis of a person’s digital identity in the virtual space,
i.e. the real digital identity of a natural person in the digital space.

Users, on the other hand, can be identified with many digital per-
sonalities. The ‘created’ or fictional (fake) personality of a user in the dig-
ital space can be used for a whole range of activities, from entertainment
and communication to performing undesirable, prohibited or criminal ac-
tivities. In this context, it must be understood that both socialised person-
alities (in the real world) can build digital identity characters that are com-
pletely different from their real personality, character traits, gender, educa-
tional level, communication preferences, interests, usual activities or any
other characteristic of their real identity.
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In addition, real and virtual digital identities in cyberspace can un-
dertake activities that can be recognsed through user identification, but
both identities can be subject to digital identity theft (as one of the mani-
festations and phenomena of cybercrime). In the context of identity theft,
numerous criminal laws in Europe have criminalised such prohibited be-
haviours as separate criminal offenses.

It should not be overlooked that a huge part of the Internet space
consists of content that is not available to all users, due to the specifics of
its functioning and services. It is called the ‘dark side’ of the network (dark
web), and it’s a part of the ‘deep web.” This is an entire “hidden’ digital
space that is not available for most widely used Internet content search en-
gines, and often requires special software, configuration or access authen-
tication. These are connected computers or networks, i.e. private networks
in which anonymous communication without revealing identifying infor-
mation is carried out, along with, to a large extent, the incriminating activ-
ity of digital identities. Such an area is almost a perfect space for commit-
ting various forms of cybercrime using fictional digital identities. These
include, among a host of others, activities such as the illegal trafficking of
narcotic drugs, arms trafficking, the trafficking of nuclear or radioactive
materials, the trafficking of human organs, the trafficking of personal data
and passwords, the trafficking of payment card data, the sale of identities,
the trafficking and exchange of pornographic content, and the exchange of
child pornography content. The digital identity of hackers can be viewed
in a similar way, as individuals with technical computer knowledge and skills
that they apply to install malicious software, steal or destroy data, disrupt
services, breach security systems in the digital space, and many others.

The commission of crimes by digital identities, real, stolen real, fic-
tional identities or IP address redirection raises the question of revealing
the subject. In the case of committing crimes in the digital space, it can be
the perpetrator identity of the real user, the digital identity of the perpetra-
tor, the identity of the digital identity thief or the false identities (alter
egos). How does the punishment of these different identities affect the pur-
pose of punishing?

From the point of view of the purpose of punishment in modern
criminal law, it is possible to achieve it only in relation to the real digital
identity of the perpetrator, a natural person as the subject. By punishing the
actual perpetrator, it is possible to achieve the purpose of punishment both
in an act related to special prevention and in the context of general and
positive general prevention. By detecting and punishing a person who has
committed identity theft in the digital space, it is also possible to achieve
the purpose of punishment (both special and general prevention) because,
in addition to criminal acts committed in the digital (or real) space, the
person will be liable for identity theft or misrepresentation as criminal acts.
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However, when it comes to fictional (fake) digital identities, it is
very difficult to imagine that the purpose of punishment, especially in the
context of special prevention, can be achieved in relation to this category
of perpetrators. Namely, the creation and construction of a digital person-
ality may lead to the fact that punishing only the creator of the virtual per-
sonality does not affect the subject of the act as the perpetrator, and it is
practically impossible to achieve this in relation to a created fictional digi-
tal identity. Preventing the actual perpetrator from committing criminal of-
fences through a digitally created identity by depriving him of his liberty
(by imposing and executing an imprisonment) and by disabling access to
the global network is the only possible way to achieve the proclaimed pur-
pose - in the part that relates to preventing the perpetrator from committing
criminal acts. It is almost impossible to achieve all other aspects of the
purpose of punishment. When it comes to the digital identities of dark web
users and perpetrators of the most serious cybercrime crimes in the virtual
space, the biggest problem is to discover their identity, reveal the crime and
the number of committed crimes, and prove guilt. Created and fictional dig-
ital identities, constant criminal activity in the digital space as a lifestyle, and
the awareness of the habitual nature of criminal activity (criminal career) do
not represent suitable circumstances for achieving the purpose of punishment
in relation to the real identities of the persons who created them.

AUTONOMOUS Al SYSTEMS AS POTENTIAL SUBJECTS OF
CRIMINAL OFFENCES

In the previous part of the paper, we pointed out the exponential
growth of the use of the global network and the massive use of ICT in a
wide variety of personal and social activities in the digital space. However,
until recently, it was believed that the use of Al systems was reserved for
people with top-notch knowledge of IT, and that the application of tech-
nology was limited to military, security, scientific or research areas. Al-
most imperceptibly, it became available to a large number of the users of
the digital space, and a part of our reality.

For this reason, an urgent need arose for normative the regulation of
the use of Al systems. The nature of the paper does not allow us to address
issues of the normative problems of the regulation of Al, except in the way of
defining the term, but there exists a need to emphasise that two basic docu-
ments were adopted at the European level in 2024 alone: the EU Al Act (Reg-
ulation (EU) 2024/1689) and Council of Europe Framework Convention on
artificial intelligence and human rights, democracy, and the rule of law (Coun-
cil of Europe Treaty Series - No. 225 dated September 5th 2024).

Starting from the basic postulate of criminal law that there is no
criminal offense without guilt, the question arises whether the guilt of au-
tonomous Al systems can be normatively established in the future. In other



294 Z.V. Gruji¢

words, can autonomous Al systems be expected to acquire the status of
legal subjects and the status of subjects of criminal offenses? Can these
systems, based on their own ‘will” and actions taken in the digital or exter-
nal world (with awareness of the prohibited nature of their behaviour), be
perpetrators of criminal acts in the digital (and real) space, and can we ex-
pect them to be formally recognised as the subjects of criminal acts? And
does this completely change the foundations of criminal law and its basic
postulates? If the hypothetical answer could be positive, the question arises
of how to punish these entities and what purpose could (or should) be
achieved.

The definition of Al and its systems is fundamental in order to think
about the legal subjectivity of these entities, or the subjectivity of autono-
mous Al systems. There are a large number of definitions of the concept of
Al in the available literature and in the normative acts.

Norvig presents several definitions that start from whether we are
talking about systems that think like humans or those that think rationally
(Norvig, 2003, p. 2). Kan defines Al as a system with the ability to reason,
conduct judgments and integrate these processes in a manner that contrasts
with the natural characteristics of human intelligence, developed by inter-
active systems and information technology. The author also presents defi-
nitions given by Karaduman and Aksoy, which present Al as the “ability
of a controlled machine to perform tasks related to higher cognitive stages
such as thinking, understanding, generalizing, and experiencing the past,
typically attributed to human qualities” or the “capability of a machine to
perform complex processes like understanding, explaining, learning, and
decision-making, which are typically human traits.”

The EU AI Act states that an Al system denotes 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. In a very similar way, the Council of Eu-
rope Framework Convention stipulates that an “Al system denotes a ma-
chine-based system that, for explicit or implicit objectives, infers, from the
input it receives, how to generate outputs such as predictions, content, rec-
ommendations or decisions that may influence physical or virtual environ-
ments; different Al systems vary in their levels of autonomy and adaptive-
ness after deployment.”

Considering the previous definitions, for the purposes of this paper,
Al systems could be defined as electronic devices (with different level of
autonomy) — as a unity of hardware and software — that perform data pro-
cessing operations, learning, thinking, predicting, inferring, making deci-
sions and taking actions in the virtual and real environment at a higher cog-
nitive level than humans.
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In relation to the previous definition of Al systems, and depending
on the level of autonomy, i.e. on hardware and software solutions, Al sys-
tems can be distinguished not only by cognitive characteristics but also by
the level of their autonomy. In this context, the level of the dependence of
Al systems on software solutions that enable their operation and allow ac-
cess to various available databases, Al systems, in the context of law, can
be viewed as an object or as a potential subject of law.

The available literature states that Al systems can be technologically
divided into Al that is classified as narrow Al, general Al, and super Al
Narrow Al refers to the ability of a computer to perform a function more
efficiently than a human in a limited scope. General Al implies that com-
puter algorithms can outperform humans in all cognitive tasks. This type
of Al can theoretically solve complex problems, make decisions in condi-
tions of uncertainty, and use past knowledge in analysis. Such a system
could match human creativity and imagination and perform a more detailed
range of functions than narrow artificial intelligence. Super Al, an exten-
sion of general Al, denotes the level at which machines can outperform
human intelligence and perform functions with quantitative attributes more
successfully than humans (Kan, 2024, pp. 281, 282).

If this classification of Al systems could be conditionally accepted,
it would mean that systems that achieve a minimal amount of autonomy,
and are limited by software solutions and limited access to databases could,
in a certain sense, be treated as objects, or in the context of criminal law,
as instruments used to commit a criminal act. In this context, the subject of
a criminal offense could be a natural person, depending on the established
guilt, the manufacturer (producer), the author of the software, or the person
who provided the Al system with limited access to the databases in ques-
tion. Here, we could even think about the liability of a legal person if an
artificial intelligence system (with minimal autonomy in operation) was
used as an instrument for committing a criminal act that resulted in the
benefit of the legal person. In such a situation, a system of punishing legal
persons could be applied with the aim of achieving the proclaimed purpose
of punishment that was prescribed for natural persons, and which can un-
likely be achieved.

In contrast to the minimal scope of autonomy, autonomous Al sys-
tems that can independently make decisions and take action in the digital
and real world could, in the context of criminal law, have the status of a
legal subject, a perpetrator, or the subject of a criminal act. Namely, if ad-
vanced and autonomous Al systems, by definition, have the ability to learn,
understand, explain, infer, make decisions, and even ‘create’ consciousness
based on accumulated past experiences, they can carry out their activities
in the digital and real space as identities that have ‘their own consciousness
and will.” Al systems that autonomously manage their actions, have their
own ‘will,” along with awareness of what is permissible, undesirable or
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incriminating, can practically have traits similar to humans, with the unde-
niable fact that the cognitive level is significantly higher. In the context of
continental criminal law, they have the traits to become perpetrators of
crimes. In other words, if one assumes that autonomous Al systems could
be aware of their actions and manage their own actions, then this means
that they could be considered accountable and potentially guilty for the ac-
tions taken. Given these traits, autonomous Al systems, as responsible per-
petrators, could commit both intentional and negligent acts, and would be
practically indistinguishable from natural persons as perpetrators of acts in
the context of the degree of culpability.

Viewed also from the perspective of Anglo-Saxon law, in order to
impose criminal liability, two cumulative components need to be met: a
factual component (actus reus) and a mental component (mens rea). The
actus reus is usually understood as the external-objective component, i.e.
the carrying out of the offence. Its structure is the same for every type of
offence, whether intentional or negligent. It consists of three main ele-
ments: a necessary element, the criminal conduct itself, and two optional
elements — circumstances and results. Conduct may reflect in commission
or omission (usually omission is criminally relevant only when the agent
was under a duty to act). Thus, the actus reus identifies what the defendant
must have done (commission) or failed to do (omission). In intentional of-
fences, mens rea has two components: cognition and volition. Cognition is
the agent’s awareness of factual reality and involves all components of the
actus reus (act or course of conduct, surrounding circumstances, and the
act’s outcome or result). Volition consists in the intention to perform the
act and achieve its outcome (for crimes including the realisation of an out-
come), and it can never be alone, it is always accompanied by awareness
(Lagioia, Sartor, 2019, pp. 439-441). In the case of the autonomous Al sys-
tems that we are talking about, viewed through the prism of criminal law,
in committing acts this systems would have both the actus reus and mens
rea components, and could, as such, became a subjects of a criminal act.

We will try to provide several examples based on which we could
draw conclusions about the subjectivity of autonomous Al systems, or Al
systems with minimal autonomy, which, in the case of committing criminal
acts, could be treated as instruments of committing crimes. Autonomous
vehicles are systems that, using software solutions and Al algorithms, par-
ticipate in traffic. The path they take is not predefined and expected in ad-
vance, but, in relation to specific traffic circumstances (speed, weather con-
ditions, visibility, traffic density, movement and speed of other vehicles,
movement of pedestrians, the passability of streets, traffic signals and nu-
merous other circumstances), the vehicle moves in a way that most easily
reaches a predetermined goal (address). If the vehicle is limited in its path
selection by software solutions and data from predefined databases (i.e.
minimally autonomous in operation), to cause or participate in traffic acci-
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dents in which people are injured, or in which large-scale material damage
occurs, a natural person (manufacturer, author of the software or person
who provides access to the databases from which the autonomous vehicle
directs the path) could be considered as the perpetrator. The autonomous
vehicle would be considered an instrument form committing the criminal
offense and not the subject of the offense. If, however, the degree of auton-
omy of an autonomous vehicle is such that it can independently make de-
cisions about the manner of movement in traffic (without software re-
strictions or restrictions on access to databases), with awareness of the pro-
hibited conduct and incriminated actions, if it expresses the ‘will’ to inten-
tionally endanger people’s lives or cause material damage of a larger scale,
the responsibility for the committed criminal act can in no case be trans-
ferred to a natural person. An autonomous Al system made a decision to
commit a criminal act, understood the significance of its act and was able
to manage its actions. This makes it accountable from the aspect of the way
in which the (in-)accountability of natural persons as perpetrators is deter-
mined. What is worrying is not the fact that the number of autonomous
vehicles on the streets is currently very small, or negligible, but that this
number will undoubtedly be enormous in the time ahead, i.e. the assump-
tion is that the majority of cars on the streets in the near future will be
autonomous in operation. What will happen when, among the numerous
autonomous vehicles, a certain number of them decide (with awareness and
voluntary action) to commit criminal acts in public transport and endanger
lives and property? Apart from establishing criminal liability, recognising
the status of the subject of a criminal act and finding ways to punish auton-
omous Al systems in a criminal law sense, such acts cannot be prevented
and suppressed.

In a similar way, the responsibility of autonomous trains and other
means of transport that participate in traffic can be understood as the re-
sponsibility of autonomous Al systems. ‘Knowingly and willingly’ com-
mitting criminal offenses by taking action based on an autonomous deci-
sion, understanding the significance of their act, and being able to manage
their actions makes them eligible for criminal liability.

The question of criminal liability of autonomous artificial Al can
also be raised in the use of drones. The widespread use of these devices is
evident, as are the various purposes for which drones are used — from en-
tertainment to use as a weapon of modern warfare. Their autonomy is also
different, and ranges from complete control of movement to independent
(autonomous) operation. If used to commit criminal offenses, drones can
be considered instruments of committing criminal offenses. However, if
they independently ‘decide’ on a course of action, they are potential sub-
jects of criminal acts. The results of a virtual test conducted by the US mil-
itary were announced by officials, and they revealed that an Al-controlled
unmanned air force drone used highly unexpected strategies to achieve its



298 Z.V. Gruji¢

target. Colonel Hamilton, an Al test and operation chief, revealed that the
test involved an unmanned drone, controlled by Al technology, which
killed a commander to complete its mission because he prevented the drone
from fulfilling its mission. Hamilton noted that the system sometimes rec-
ognised that the human operator told it not to eliminate this threat but
started realising it scored points by eliminating the threat (the performance
of this test was denied by the US military) (Khan, 2024, p. 290). It can be
concluded that autonomy of action in the case of the existence of con-
sciousness and will provides the basis for the criminal legal subjectivity of
these systems.

The same principle can be applied to automated robots with varying
levels of autonomy in their work, who use algorithms from Al systems. If
they are used for execution, automated robots can be considered an instru-
ment of committing a crime, while in the case of autonomous decision-
making on the commission of criminal offenses, they understand the sig-
nificance of their actions and manage their actions, they could be consid-
ered perpetrators.

The above examples, as well as numerous others in which a wide
variety of electronic devices that function autonomously using Al systems,
indicate the need to re-examine the basic postulates of criminal law in the
context of determining the nature of the subjects of criminal offenses, and
the need to change the paradigm relating to the responsibility of autono-
mous Al systems in the period ahead.

CONCLUSION

Starting from the basic postulates of criminal law, the principles of
individual and subjective criminal responsibility, and the status of the sub-
ject of a criminal offense, which, until recently, was exclusively related to
anatural person as the perpetrator, the author opened the issues of the crim-
inal liability of digital identities and autonomous Al systems in the context
of achieving the purpose of prescribing criminal sanctions and the purpose
of punishment. The period in which we live is marked by the massive use
of the global network and ICT, so a large number of common social activ-
ities have been transferred to the virtual environment. The application of
various Al systems has also become part of everyday life. In addition to the
obvious benefits, the application of new technologies has also raised the
issue of protection from unauthorised and criminal behaviour, including
the issue of potentially new subjects of criminal offenses committed in the
digital space, i.e. the potential legal subjectivity of autonomous forms of
Al, their potential punishment, and determining the goal and purpose of
punishing.

Although until recently, guilt was, as one of the basic element of a
criminal offense, exclusively related to a natural person as the perpetrator,
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the first exception to this traditional and basic postulate of criminal law was
presented through the concept of the criminal liability of legal persons for
criminal offenses. According to this concept, a legal person is responsible
for a criminal offense committed by a natural person (responsible) in a le-
gal person if such behaviour resulted in the benefit of the legal person.

If establishing the liability of legal persons for criminal acts has
made an exception to the general principle of the individual liability of nat-
ural persons, there is a room to reconsider the criminal liability of other
legal entities — above all, the criminal liability of autonomous Al systems.
If the status of legal subjects of these entities is determined in the future,
which is almost certain and inevitable, it is to be expected that the principle
of the criminal liability of these entities as perpetrators will also have to be
established.

The paper also explains the concept according to which Al systems
with minimal autonomy in operation can be understood as an instruments
for committing crimes, that is, only Al systems with the maximum level of
autonomy in operation and decision-making can be considered subjects of
law and future subjects of criminal offenses, if they can understand the sig-
nificance of their act and manage related actions in the virtual or real envi-
ronment, and if it is possible to determine the guilt of these entities.

It is particularly important from the point of view of the prescribed
criminal sanction systems that such a system of sanctions and the pre-
scribed purpose of punishment (for natural and legal persons) cannot be
applied to autonomous Al systems. In this context, a paradigm shift in re-
lation to the subject of a criminal offense would have to include reflections
on the penalties and criminal sanctions that could be applied to autonomous
Al systems, as well as questions about the purpose of its application.

Although it may be premature to propose a system of criminal sanc-
tions that would be applied to these entities, the author’s opinion is that it
should be based on penalties. Such penalties would aim, in accordance with
the retributive concept of punishment, and in order to protect society from
the most dangerous criminal acts committed by these systems, to eliminate,
shut down or disable autonomous Al systems from use or to change the
role and function of the autonomous Al system in hardware or software.
The preventive concept, which is the basis of the approach towards natural
persons as perpetrators or potential perpetrators of criminal acts, could be
based on the development of special Al systems that would be in the func-
tion of recognising and preventing the incriminated activities of autono-
mous Al systems.
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JUT'UTAJIHU UJAEHTUTET U3BPIIMOLA U
OCTBAPUBAIGE CBPXE KAXKIbABAIbBA

3npasko B. I'pyjuh
Vuusepsurer y [lpuiutunu ca npuBpemennm ceauiuteM y Kocosckoj Mutposuiy,
Kocoscka Murposumna, Cpbuja

Pe3ume

VYr1BphuBame nneHTHTETa Cy0jeKTa KPUBHYHOT JeJa IIPe/ICTaB/ba OCHOB 3a IIOKpeTa-
€ KPUBUYHOT ITOCTYIIKA YHjH je KOHAYHH IIMJb yTBPhHBamke KPUBHIIE YINHUOLA, OMe-
paBame U M3pHIamke Ka3He WK Jpyre KPUBHYHE CAaHKIMjE, Ka0 ¥ OCTBAPHUBAIE CBPXE
MPONMCHBAKa KKHaBakha U CBPXE U3BPIICHA KPUBUYHNX CaHKIHWja. MneHTHTeT U3Bp-
MoLa Kao Ccy0jeKTa KpUBHYHOT Jiefia MPEICTaB/ba OCHOB 33 YTBPHUBAHE KPUBHUIIE YU~
HHOIIa, KOja IIOCTOjH aKo je Y BpeMe KaJia je YYMHUO KPUBUYHO JIeJI0 YUHHMIIAI OHo ypa-
YYHJBUB U MIOCTYIIA0 Ca YMHIUbajeM, a OO je CBECTaH WIH je 01O Ay>KaH U MOrao OUTH
CBECTaH Jia je BeroBo JeNo 3a0pameHo. KpuBIYHO /1710 je yUMEeHO ca KPUBHIIOM H aKO
je y4MHMmIaI MOCTyIao M3 Hexara YKOJIMKO 3aKOH To m3puuuro npexsuba. He mocroju
KPHUBHYHO JIEJI0 YKOJIMKO j€ OHO YUHIEHO Y CTamby HeypauyHJbHBOCTH, & HEYpadyHIbHB
j€ OHAj yYMHMIIAI] KOjU HUje MOTao Ja CXBAaTH 3Ha4aj CBOT Jieia K HUje MOTao J1a yIpas-
Jba CBOJUM IMOCTyNuMMa (ycies OylieBHE 00JecTu, MpuBpeMeHe AyleBHe nopeMeheno-
CTH, 320CTAJIOT QYIICBHOT Pa3Boja WK Jpyre Texe ayieBHe nopemehenoctn). Jedunn-
came KpUBHILIE Ha 0Baj HAYMH y CPIICKOM KPUBHYHOM 3aKOHOJABCTBY ymyhyje Ha u mo-
TBplyje YMmeHHILy J1a ce KPUBHIIA, K0 jeaH Ol OCHOBHHX eJleMeHaTa KpHBUYHOT e,
MOJKe TIPUNHUCATU caMO (PU3MIKOM JIMITYy Ka0 U3BPLIMOLY (YIMHHOILY) KPUBHYHOT JieNa.
To je yjenqHO M OCHOBHM IOCTYJIAaT KPUBHYHOT IpaBa. MHAMBHyaTHa KpUBHYHA OJTO-
BOPHOCT U Cy0jeKTHBHA OJJrOBOPHOCT OCHOBA Cy Ka)KIbaBarba YIUHIIIAIA KPUBHIHKX Jie-
na. Crora, 10 CKOpO HEYIIMTHO U HECTIOPHO, (PU3HUUKO JIMLE IPEACTABIbANIO j€ UCKIBYYH-
BOT Cy0jeKTa KpMBHYHOT Jiefla YHja ce KPUBHUIIA YTBPhyje Y KPUBUYHOM TOCTYIKY H U3-
pHde KasHa WM Apyra KpHBUYHA CaHKIWja y LIJbY OCTBapHBAama IPOIHCAHE CBPXE
Ka)XIhaBama U CBPXE M3BPIIECHA KPUBHYHUX CAHKIN]a Y OJJHOCY Ha KOHKPETHOT YUHHU-
olla ajiv 1 IpyTe, MOTEHINjalHe, YYHHHOLe KPHBUYHUX JeJa.

Melytrm, mocrasska ce MUTAkE 1 JIU Ce, Y TOCTMOJEPHOM 100y y KOjeM KUBUMO U
y Hepuoy TIpes HaMma, CBpXa KaXKiaBamba Koja je MponrcaHa 3a (pu3nyKa JIna Kao cyo-
JjeKTe KpUBHYHOT JIe7a MOXKe OCTBApUTH U Y OJHOCY Ha JUTUTAIHE (BUPTYEIHE) UICHTHU-
TeTe U3BPIIIIIALA KOjH TIOCTOje M €T3UCTHPAjy y TUTHUTATHOM (Cyber) mpocTopy, OTHOCHO
Jia JIM Ce TaKBa CBPXa KAXKHaBara MOXKE OCTBAPUTH y OAHOCY HAa ayTOHOMHE CHCTEME
BeluTauyke nHTenmrenyje (Al) ykommko Ou ce, XUIMOTETHYKH TIOCMaTPaHO, OBH €HTHTETH
y OyayhHOCTH MOTJIH TpeTHpATH Kao CyOjeKTH KPUBUYHHUX JieIa.

YKONHMKO je HOBOYCTaHOBJHEHH NMPUHIIMI KPUBUYHE OJIrOBOPHOCTH MPABHUX JIMIA 32
KPHBHYHA JIeNa OTBOPHO MHTAkhe OATOBOPHOCTH NIPABHHUX EHTUTETA Kao Cy0jeKaTa KpH-
BHYHUX JIENA, J1a JIU CE MOXE OUEKUBATH Ja U IPYTU EHTUTETH — JUTUTAITHN UASHTUTETH
WM ayTOHOMHH CHCTEMH BeIlTayKe HHTeMrennyje (Al) moctaHy KpUBUYHO OTOBOPHH,
OJTHOCHO TIOCTaHy cy0jeKTH KpuBHYHOT Jena? TakBa KOHCTpyKIHja OTBapa OpojHa Apyra
MTHTamkbA.

[a mu ce, y3umajyhu y 003Hp AWTHTAIHN WISHTUTET JIMIA Yy BUPTyeIHOM (cyber)
MPOCTOPY, Kao Cy0jeKTa KpUBHYHOT JieJIa, MOKe TIOCTHNH CBpXa Ka)XKibaBara MPOIUCaHa
3a (hu3KyKa JIMna kKao cybjekara KpUBUUHMX fena? Jla i TUrHTanHu HASHTHTET MOTY Ja
HMajy U CHCTeMH BeluTauke nHTenureHnuje (Al), Hapounto ayronoMuu cuctemu Al? [la
JIM OB CHCTEMH U JTUTHTAIHH HICHTUTETH MOTY, Kao 3aCEOHU €HTHTETH, ONTH M3BPIIIHU-
OIM KPMBUYHUX JI€Na y BUPTYEITHOM U CTBAPHOM OKPYXKebY, IMajyhn y BHIy HaulH Jie-
(uHNCama KPUBHUIIE Ka0 KOHCTUTYTHBHOT eneMeHTa Ouha kpusraHoT nema? Jla i ce y
OJIHOCY Ha OBE CHTHTETE MOXKE OCTBApHTH MPOINCAHA CBpXa KaxmaBama? Jla i HaM je
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noTpebaH rocebaH CHCTEM KaXKibaBamba JUTHTATHUX W3BPIIHIAa KPUBHIHHX JENa U Je-
(uHHICame CHelHjaiHe CBPXE KaXKHaBamkba OBUX eHTHTeTa?

Vako HaM OCHOBHHM IOCTYJIATH U IPHHIMIK TPaJUIIMOHATHOT KPUBUYHOT TIpaBa He
0CTaBJbajy MPOCTOP 32 OTBAPAE OBHX IIMTamba jep Cy CTporo 6asupaHu Ha yTBphUBamy
MHAVBUIyaJIHE U Cy0jeKTHBHE KDMBHYHE OATOBOPHOCTH (DM3MUKHUX JIMIA KO M3BPIIMIIA-
11a KPUBHUYHUX JIeJIa, UITaK Ce MOpa [OCTABUTH IUTAhE 1a JIU je U3y3eTaK KOjH je Harpas-
JbEH Ca OArOBOPHOIINY NPABHYX JIMIIA 32 KPUBUYHA JieJIa Kao 3aCeOHMX NPAaBHUX CHTUTE-
Ta, 6e3 0031pa Ha TO LITO ce yTBPhUBaKE OArOBOPHOCTH IPABHOT JIMLA 3aCHUBA HA KPH-
BHUIY OATOBOPHOT JIMIIA Y TIPABHOM JIMITy, OCTaBJba IPOCTOP 32 yTBPhHUBAE KPUBUILIE M-
THTAITHHUX UICHTUTETA M Ay TOHOMHUX CHCTeMa BemTauke naTenmureHnyje (Al). OxHocHo,
J1a JT1 HaM CHCTEM Ka3HHU ¥ IPYTHX KPUBUYHUX CAaHKIIMja 3a IPaBHA JIMLIA Ka0 yYHHIIIAla
KPUBHYHHX JieJla OTBapa MPOCTOP 3a OCMUIIJbABAE HOBOT CUCTEMA KaXKibaBatba JIUIU-
TaJTHUX EHTUTETA U H3HAIAKEHE HOBE CBPXE KAKHH-aBakha jep, OUUIIIEIHO, TocTojeha cBp-
Xa Koja ce 0JJHOCH Ha (pu3nyKa JINIa Kao cy0jeKkTe KpHUBUYHUX JeNa He MOXKe OUTH OCTBa-
peHa y oHOCY Ha JUTHTalHe HaeHTuTeTe yunHwiana? Jla mu nam ganeka OyayhHoct u
NIPEHCITUTHBAE OCHOBHHX TeMeJba Ha KOjHMa je 3aCHOBAaHO KPUBHYHO IIPABO ¥ HOBH CH-
CTEMH KaKEhaBabha JUTUTATHAX SHTHTETA JJ0J1a3e OP3MHOM CBETJIOCTH KOjy jOII He yoda-
Bamo? TpeHyTak je 1a ce, Makap Ha TEOPHjCKOM M XUITOTETHIKOM HUBOY, Pa3MOTpe 0Ba
[HTAbA.
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Abstract

Artificial intelligence (AI) technologies have rapidly evolved, significantly influencing
various aspects of daily life, including the legal and criminal justice systems. The
Republic of Serbia’s adoption of the Law on Free Legal Aid in 2019 highlights the need
for systemic reorganisation to address practical shortcomings. This article argues that
AT holds significant potential to enhance free legal aid systems, offering solutions to
improve efficiency, accessibility, and fairness. By analysing the legal and procedural
implications of Al within the Serbian context, the article provides insights into how Al can
be leveraged to uphold fundamental rights while addressing the complexities of modern
criminal justice.

Key words: free legal aid, artificial intelligence, victims, communication technology.

YHAINIPEBEILE ITPUCTYIIA BECIVIATHOJ ITIPABHOJ
INOMORHU KPO3 BEHITAYKY UHTEJIMT'EHLHAJY

AncTpakT

TexHomoruje BemTauyke MHTEIUTCHIM]jE Cy Op30 eBoyupaie, 3HadajHo yTuuyhu Ha
pa3NMUMTE acTeKTe CBAKOJHEBHOT JKMBOTA, YKIbY4yjyhn CHCTEMeE NMPaBHOT U KPHBUYHOT
mpaBocyha. Ayropu y pany pasMartpajy 3HadajHE MOTEHIMjaie 3a yHampeheme crucrema
OecrulaTHe TIpaBHE MOMONM KpO3 TMOTCHIMjale KOje Hyqu BElITayka HHTEIUTCHIIN]ja.
AHQIM30M TPaBHUX W NPOLEAYyPATHUX HWMIUIMKAIMjA BEIITauKe WHTEIUTSHIHje Y
KOHTEKCTY 3aKoHOomaBcTBa PemyOmmke CpOuje, ayTopH mpyXkajy YBHA Yy TO Kako ce
BellITa4YKa MHTEINUTeHIja MOKE HICKOPHUCTHTH 3a OUyBarhe OCHOBHHX IIPaBa.

KibyuHe peun: BelTauka HHTCIUTCHIIN]a, OCCIUIaTHA TIpaBHa MoMoh, caBpeMeHe
KOMYHHUKAITHOHE TEXHOJIOTH]E, )KPTBE KPUBHUHKX JICIIa.
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INTRODUCTION

Artificial intelligence, commonly referred to as Al, is defined in
various ways, generally emphasising its capability to perform tasks tradi-
tionally requiring human intelligence. Turner describes Al as “the ability
of a non-natural entity to make choices by an evaluative process” (Turner,
2019, p. 16). Artificial intelligence technologies, which have rapidly pro-
gressed and reached full-scale deployment in recent years, are increasing-
ly influencing various aspects of everyday life. Numerous companies
make significant investments in technological innovation, and society
holds great expectations for their future capabilities. However, as the
adoption of Al systems expands, a multitude of legal challenges are likely
to emerge (Hodge, 2021, p. 33; Creese, 2021, pp. 201-221; Dsouza, 2021,
pp. 247-264; Skori¢ & Galetin, 2024). In other words, with the rapid evo-
lution of technologies, legislative and judicial bodies responsible for
criminal law face significant challenges in keeping up. Their primary ob-
jective is to strike a balance between effectively combating illicit activi-
ties and steadfastly safeguarding citizens’ rights. These rights encompass
personal and family life, liberty, privacy, and data protection (Turanjanin,
2023; Foti, 2022). They are particularly at risk from surveillance activi-
ties conducted by private entities handling citizens’ data for commercial
purposes, as well as by law enforcement agencies (Militello, 2022, p. 20).
Accordingly, Al brings numerous benefits, but also risks (Chan, 2021).
These challenges span across diverse areas of law, such as contract law,
tort law, labour law, and criminal law (Fincan, 2023, p. 17). Some chal-
lenges are even related to robots (Mamak, 2024, p. 109; Hallevy, 2013).

The progress of the information society has introduced a new land-
scape where combating crime presents fresh challenges. Perpetrators in-
creasingly exploit advanced technologies, particularly digital communica-
tion, to facilitate their illegal activities. Both criminal organisations and
individuals actively leverage digital tools and platforms to commit of-
fenses. Furthermore, traditional crimes like fraud, money laundering, and
harassment have gained a broader platform for proliferation in the digital
realm, particularly in cyberspace (Winter, 2022, p. 4).

From a strictly legal perspective, the digitalisation of criminal pro-
ceedings has not always been viewed positively, as it often raises substan-
tial concerns, particularly regarding digital investigative measures. These
measures either enhance the capabilities of existing tools or introduce en-
tirely new risks to individual rights. Such concerns are indeed valid, as
many digital instruments significantly increase the potential for criminal
processes to infringe upon fundamental rights. One of the key outcomes
of the widespread use of information and communication technology
(ICT) in criminal investigations is the expansion of the intrusive nature of
criminal proceedings. Today, criminal inquiries have the potential to af-
fect the rights and freedoms of not just the individual suspected of
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wrongdoing, but also those of others who may not even be directly in-
volved in the investigation. This broadening of the scope of intrusion
raises critical legal and ethical questions about the balance between effec-
tive law enforcement and the protection of individual rights (Ruggeri,
2022, p. 214; Spalevi¢ & 1li¢, 2024).

However, there is one area of law that intersects with several
branches, including criminal, civil, and administrative law: the right to
free legal aid. This right is implemented through various systems for
providing free legal services. The Republic of Serbia adopted the Law on
Free Legal Aid, which has been in effect since 2019. Nevertheless, due to
numerous practical challenges, it is widely recognised that this area re-
quires reorganisation and improvement (Turanjanin & Canovi¢, 2022). In
this context, artificial intelligence (Al) has the potential to significantly
enhance the system of free legal aid provision. Therefore, after a brief
overview of the interplay between artificial intelligence and criminal law,
we will propose directions in which Al can improve the concept and im-
plementation of free legal aid.

ARTIFICIAL INTELLIGENCE AND CRIMINAL LAW:
AN OVERVIEW

As artificial intelligence technologies continue to advance and
grow increasingly sophisticated, scholars have begun to explore whether
additional criminal legislation is necessary to address potential challenges
that may arise in the future and pose risks to society (Fincan, 2023, p.
105). In the first place, the unauthorised collection and use of biometric
data, without proper consent or legal justification, can result in significant
harm and necessitates stronger deterrents than those offered by civil pen-
alties (Baker & Robinson, 2021, p. 8). Secondly, Al can have a multiple
effects to the criminal procedure (Quattrocolo, 2020).

Police departments are increasingly utilising surveillance technol-
ogies to address public security concerns in smart cities. Automated facial
recognition systems are employed in public spaces to identify suspects
and individuals with outstanding warrants in real-time, while some law
enforcement agencies have begun using emotion recognition technologies
aiming to infer individuals’ emotional states through the analysis of facial
muscle movements. This technology is applied in preventive operations
to detect suspicious behaviour in public or strategic locations such as train
stations and airports (Rezende, 2022, p. 67).

In recent decades, the use of technological tools for investigative
purposes has significantly expanded, driven by the digitalisation of nearly
every aspect of private and social life. Among the most prominent inves-
tigative methods is the search and seizure of digital evidence, which ena-
bles the swift retrieval of both communicative and non-communicative
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data from electronic devices. As modern technology facilitates constant
connectivity, the application of such measures raises substantial concerns
about fundamental rights. These measures impact not only the individuals
under investigation but also third parties. Online searches, in particular,
pose a serious risk to privacy, intruding deeply into the most personal as-
pects of an individual’s life (Nuzzo, 2022, p. 119). In contrast to more
traditional investigative approaches, particularly those associated with
predictive policing, Multi-Agent Systems present new opportunities for
integrating automated technologies into the core structure of investigative
processes. MAS technology enables a higher level of automation, coordi-
nation, and decision-making in investigations, potentially transforming
how cases are approached, analysed, and resolved. This shift highlights
the growing role of sophisticated algorithms and interconnected systems
in shaping the future of criminal investigations (Lasagni, 2022, p. 169).

From a criminal procedure perspective, the integration of online
hearings introduces significant challenges and risks, particularly concern-
ing the right to an effective defence. Remote attendance to hearings can-
not be equated with physical presence, as it may inadequately address the
specific needs of suspects and defendants. These risks are further influ-
enced by factors such as the quality of videoconferencing technology, the
roles and preparedness of the involved parties, the nature of procedural
activities, and the characteristics of individual legal systems. The fact-
finding process during criminal proceedings may be reshaped by the in-
fluence of ICTs, potentially altering traditional dynamics. However, it is
imperative that the deployment of such technologies does not compro-
mise the fundamental values underpinning criminal procedures. Safe-
guarding the principles of fairness, transparency, and accessibility is es-
sential, ensuring that the digitalisation of judicial processes does not
erode the rights of individuals involved in criminal proceedings (Falcone,
2022, p. 189).

ARTIFICIAL INTELLIGENCE AND FREE LEGAL AID

The right to free legal aid is one of the elements of the right to a
fair trial, which embodies all its importance. As free legal aid includes the
right to general legal information, initial legal advice, legal advice, draft-
ing submissions, drawing up documents and representation, it is very im-
portant to determine the scope of its application in each state. Namely,
although there are legal matters, which by their nature are simple, and do
not require free representation by a lawyer, there are legal matters which
are by their nature complex. In such cases, it is very important to give a
certain person the right to free legal representation, especially in criminal
matters. The ECtHR’s rulings are especially important in this field
(Dimovski, Ili¢, Tilovska Kecedi, 2017, p. 193). We could say that artifi-
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cial intelligence (Al) has the potential to significantly enhance the availa-
bility and effectiveness of free legal aid in Serbia, particularly for victims
of gender-based violence and other vulnerable populations. The question
arises in what aspect artificial intelligence can facilitate the provision of
free legal aid. Through the examination of Al and the free legal aid sys-
tem in Serbia, we have recognised seven potential areas where Al can
help in increasing the availability of free legal aid.

In the first place, we can talk about the automating initial case as-
sessment and triage. In that sense, Al-powered chatbots and virtual assis-
tants can help screen legal cases by guiding users through structured
questions to assess their eligibility for free legal aid. This type of auto-
mated triage can help potential clients identify their legal issues and navi-
gate resources without needing to wait for human assistance. For exam-
ple, chatbots can provide preliminary advice, direct users to relevant legal
resources, and connect eligible individuals with human advisors. This
process reduces workload on legal aid providers and allows them to focus
on complex cases. Chatbots can handle multiple cases simultaneously and
be available 24/7, increasing accessibility for people who may otherwise
face long wait times or limited office hours. For many legal aid cases,
there are clear eligibility criteria based on factors such as income level,
type of legal issue, and urgency of the matter. Al systems can use deci-
sion trees or rule-based algorithms to assess eligibility, providing users
with preliminary advice or directing them to the appropriate resources.
Then, Al can help through natural language processing (NLP). In this
case, NLP allows Al to understand and analyse user input in plain lan-
guage. This enables users to describe their issues in their own words ra-
ther than selecting from predefined categories, making the system more
accessible to non-experts. NLP models can identify key terms, legal is-
sues, and relevant facts from a user’s description to aid in case assessment
and assign cases to appropriate legal aid services. Automated triage can
provide a standardised approach to eligibility assessment, reducing the
risk of human error or bias. Al can objectively assess criteria and apply
them uniformly, improving fairness in the legal aid system.

Secondly, enhancing access to legal information through Al-driven
platforms could significantly improve the availability and quality of free
legal aid in Serbia. Given that the legal system can be difficult to navigate
for the general public, Al tools can make it easier for people to under-
stand their rights, access relevant legal information, and find pathways to
assistance. Namely, Al can create user-friendly, interactive platforms that
provide individuals with tailored legal information based on their specific
needs. Users can input details about their situations, and the Al system
can guide them through legal concepts, potential remedies, and available
resources, all in simple language. This kind of platform could include
FAQs, decision trees, and personalised recommendations based on the
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user’s location, income level, and legal issue. As it said, NLP enables Al
systems to process and understand legal questions posed in plain lan-
guage, making it possible to create conversational agents or virtual legal
assistants. Users can ask questions in their own words, and the Al can
provide information that is relevant and accurate. Additionally, some Al
tools can assist users in generating simple legal documents, such as appli-
cations for legal aid. Guided document generation can reduce the time
and cost of seeking legal help for common issues, such as applying for
protection orders or submitting complaints. Al-powered mobile apps can
provide on-the-go access to legal information. These apps could be par-
ticularly beneficial in Serbia’s rural and underserved regions, where resi-
dents may have limited access to legal aid offices. With offline capabili-
ties, mobile apps can reach users without constant internet access, provid-
ing a practical tool for underserved communities to access basic legal
guidance.

Thirdly, automating document preparation and translation through
Al offers significant potential for expanding free legal aid in Serbia. By
enabling the quick, efficient, and accurate creation of legal documents
and providing translation services, Al can reduce the administrative bur-
den on legal aid providers and make the legal process more accessible to
people who may not be familiar with legal terminology or who do not
speak Serbian as a first language. Al-driven systems can help users com-
plete legal forms and draft basic legal documents by asking them a series
of structured questions. Once the information is provided, the Al can gen-
erate the required legal documents, such as affidavits, protection order
applications, or basic contracts. Through intelligent templates and docu-
ment generation capabilities, Al can reduce time-consuming and repeti-
tive paperwork, allowing legal aid providers to focus on more complex
legal tasks that require direct human involvement. With NLP and ma-
chine translation capabilities, Al can quickly translate legal documents,
forms, and informational resources. This can greatly aid people who
speak minority languages or who are more comfortable with a different
language, helping them better understand their rights and the legal pro-
cesses involved. In Serbia, where multiple languages are spoken, Al
translation tools can help bridge language gaps, ensuring that individuals
who need free legal aid can engage with legal services without language
barriers. Al systems can pull data from existing legal databases to ensure
the accuracy of generated documents. This ensures that forms and docu-
ments comply with current Serbian law and include the latest templates or
regulatory requirements. For instance, if Serbian regulations for domestic
violence applications change, Al tools can update their templates auto-
matically, reducing the risk of outdated forms being used. There are nu-
merous benefits of this use of Al: increased efficiency and reduced work-
load, reduced costs for legal aid providers, improved accuracy and stand-
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ardisation of legal documents, and expanded accessibility for non-Serbian
speakers.

Al-enhanced legal aid case management can play a transformative
role in Serbia’s free legal aid system by streamlining administrative pro-
cesses, improving case tracking, and enhancing communication between
legal aid providers and clients. This approach could significantly improve
efficiency, accountability, and accessibility, which are critical for ad-
dressing the high demand for free legal assistance. Namely, Al-powered
systems can streamline the tracking of legal cases from intake to resolu-
tion, helping legal aid providers monitor case progress in real-time. This
allows for quick updates, alerts on approaching deadlines, and better
management of case timelines. Automated tracking also provides easy
access to case histories, enabling legal aid providers to review past inter-
actions, document submissions, and case milestones without manually
sifting through files. Furthermore, Al algorithms can analyse case charac-
teristics and client demographics to help legal aid providers prioritise cas-
es based on urgency, complexity, or potential impact. Efficient prioritisa-
tion ensures that limited resources are allocated where they are most
needed, allowing legal aid organisations to maximise the support they can
provide to vulnerable populations.

Al can assist in managing documents and evidence related to each
case, organising them in a centralised, accessible digital format. This
helps legal aid providers quickly access important information and re-
trieve relevant documents during consultations or court proceedings.
Document management systems can also include automated reminders
for document submission deadlines or for upcoming hearings, reducing
the risk of missed deadlines and enhancing case outcomes. Al-driven case
management platforms can integrate communication tools for secure
messaging between legal aid providers and clients. This can facilitate
faster updates, improve client engagement, and reduce the need for in-
person meetings, which is especially valuable for clients in remote areas.
In cases involving multiple stakeholders, such as lawyers, social workers,
and healthcare providers, Al systems can facilitate collaboration, allow-
ing authorised users to access the same case files and share information
seamlessly. Then, case management systems powered by Al can generate
data analytics and reports on case outcomes, client demographics, and
service trends. These insights enable legal aid organisations to evaluate
their impact, identify service gaps, and allocate resources more effective-
ly. By analysing data on case types, resolution times, and outcomes, legal
aid providers in Serbia can better understand the needs of their clients,
which can inform policy decisions and advocate for further support from
government agencies.

Fifthly, predictive analytics can serve as a transformative tool for
optimising resource allocation within Serbia’s free legal aid system. By
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analysing historical and real-time data, Al-driven predictive models can
forecast future demands, identify resource bottlenecks, and assist in dis-
tributing resources more effectively. This approach enables legal aid pro-
viders to prioritise cases, plan strategically, and make data-informed deci-
sions, ultimately improving service delivery for vulnerable populations.
Predictive analytics can assess patterns in case types, geographic loca-
tions, and seasonal variations, offering insights into the anticipated de-
mand for legal aid services. By identifying when and where the need is
likely to be highest, legal aid providers can proactively allocate resources,
ensuring adequate staffing and support in high-demand areas. For exam-
ple, predictive models could reveal an increase in family law cases during
certain months or an uptick in domestic violence cases in specific regions.
With this foresight, resources such as specialised lawyers, social workers,
or translation services can be deployed effectively. By analysing factors
such as case urgency, client vulnerability, and potential social impact,
predictive analytics can help prioritise cases that are more complex or
time-sensitive. This enables legal aid organisations to allocate resources
more strategically, focusing on cases where timely intervention can make
a substantial difference. Predictive models can assess historical data to
identify characteristics associated with complex or high-priority cases,
such as cases involving gender-based violence or those with high legal
risk. This information aids legal aid providers in allocating experienced
staff and necessary resources to these cases, improving client outcomes.

Predictive analytics can assist in projecting budget needs and op-
timising staffing levels based on anticipated case volumes. By analysing
trends in case types and geographic distribution, legal aid organisations
can make informed budget allocations, avoiding underfunding in high-
need areas and reducing overspending where demand is lower. Also, pre-
dictive models can highlight areas where the demand for legal aid con-
sistently exceeds available resources, enabling organisations to address
service gaps proactively. For instance, if data shows recurring delays in
case processing within a specific jurisdiction, resources can be reallocated
or supplemented to alleviate these bottlenecks. Understanding service
gaps also helps legal aid organizations advocate for policy changes or ad-
ditional funding, as they can present data-backed insights into areas need-
ing immediate attention, such as rural regions with limited legal support
infrastructure.

At the sixth place, we have to mention potential for training im-
provement. To improve training and support for legal aid providers using
artificial intelligence in Serbia’s free legal aid system, Al-driven solutions
can play a significant role in enhancing the efficiency, accessibility, and
consistency of training for lawyers, paralegals, and support staff. Al-
powered e-learning platforms can offer tailored training modules that le-
gal aid providers can access at any time, catering to the specific needs of
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individuals in Serbia. By employing adaptive learning technology, Al can
adjust the training content based on the user’s progress, strengths, and
weaknesses. For instance, an interactive training module could adapt to
focus more on trauma-informed practices or handling cases of domestic
violence, depending on the lawyer’s prior experience or performance in
related quizzes. This approach ensures that providers receive relevant, up-
to-date training, which is especially important for legal aid providers
dealing with complex gender-based violence cases. Secondly, Al can cre-
ate virtual case-based simulations that mirror real-life scenarios legal aid
providers are likely to encounter, particularly cases involving domestic
violence or complex family issues. These simulations can be adjusted for
complexity, allowing providers to practice decision-making and client in-
teractions in a safe, controlled environment. They can receive feedback
immediately, with Al tracking their choices and responses, highlighting areas
for improvement, and offering insights into best practices. Such simulations
prepare providers for real-world cases, improving their responsiveness and
effectiveness when assisting victims of gender-based violence.

Al can provide personalised content recommendations, such as
new legal precedents, guidelines on free legal aid regulations, or GRE-
VIO report findings relevant to gender-based violence (see Turanjanin,
2024). By analysing past queries or training materials accessed by the us-
er, Al systems can suggest materials that enhance the lawyer’s knowledge
in areas they may have previously missed. This targeted approach ensures
that legal aid providers are constantly learning, without needing to search
manually for updates, helping them stay informed on evolving legal
standards and practices. Also, Al-enabled collaboration tools can facili-
tate communication and knowledge-sharing between legal aid providers
in different regions of Serbia. This would be especially beneficial in areas
where resources are limited or specialised knowledge (e.g., in gender-
based violence) may not be readily accessible. Al can enable virtual ‘case
consultation sessions’ or peer-support networks, connecting lawyers and
allowing them to discuss challenging cases or share resources and strate-
gies. By fostering an interconnected network of legal aid providers, Al
can ensure that lawyers have access to collective knowledge, thus reduc-
ing isolation and promoting a stronger, more cohesive support system.

Al-driven systems can assess the performance of legal aid provid-
ers by analysing case outcomes, client satisfaction surveys, and adherence
to legal guidelines. This data can be used to provide constructive feed-
back, which may include identifying specific areas for improvement, such
as interviewing skills or knowledge of certain legal provisions. With per-
formance tracking, providers can see tangible progress over time, under-
stand where they may need additional support, and take targeted steps to
improve their skills and effectiveness. This method of feedback is less
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subjective and more data-driven, ensuring that feedback is fair and fo-
cused on measurable outcomes.

For providers working with clients who speak minority languages
or have limited Serbian proficiency, Al-driven translation tools can aid in
communication. Training providers in the use of these tools can expand
their reach, allowing them to serve a broader range of clients effectively.
Al translation systems, integrated into a training platform, could help
providers develop sensitivity and awareness when dealing with non-native
speakers, equipping them with the skills to offer more inclusive services.

Implementing Al-driven training and support initiatives can trans-
form the quality and reach of free legal aid services in Serbia. By provid-
ing continuous learning opportunities and performance-based feedback,
legal aid providers are more likely to stay engaged and committed to im-
proving their skills. Additionally, with Al facilitating collaboration, pro-
viders in rural or underserved areas can connect with peers and access re-
sources that would otherwise be unavailable to them. As a result, legal aid
services become more standardised, reliable, and capable of meeting the
needs of diverse client populations, particularly victims of gender-based
violence who require nuanced, trauma-informed support.

Finally, monitoring and evaluating legal aid outcomes through Al
in Serbia’s free legal aid system can offer a data-driven way to improve
service delivery, ensure accountability, and promote continuous im-
provement. Al can automate data collection and analysis across multiple
dimensions, including case outcomes, client satisfaction, efficiency of
case processing, and demographics of clients served. By integrating Al
systems into case management software, legal aid providers can capture
and analyse data points such as case duration, types of cases handled
(e.g., domestic violence), and success rates. This information provides in-
sights into the strengths and weaknesses of legal aid services and helps
identify areas for improvement. In Serbia, where data-driven policy-
making is still evolving, these insights could be valuable for optimising
resource allocation and targeting underserved populations.

Using historical data, Al can identify trends and predict likely out-
comes for future cases. For instance, Al might reveal that cases with cer-
tain characteristics (e.g., type of legal aid requested, prior legal history)
have higher success rates when particular strategies or interventions are
used. This information can guide legal aid providers in applying effective
methods in similar cases, increasing the likelihood of favourable out-
comes. Predictive analytics could be particularly beneficial in cases in-
volving domestic violence, where specific patterns or risk factors may
need proactive interventions.

Al systems can monitor case progress in real-time, automatically
flagging cases that exceed typical processing times or appear to be at risk
of unfavourable outcomes. This can trigger alerts for supervisors or case



Enhancing Access to Free Legal Aid Through Artificial Intelligence 313

managers, enabling timely interventions that can improve client experi-
ences and case results. In Serbia, where administrative delays and re-
source limitations may hinder timely access to legal aid, real-time moni-
toring can help prevent cases from stalling, ensuring that clients receive
the support they need promptly. Gathering client feedback is crucial for
understanding the quality-of-service delivery. Al-powered tools like sen-
timent analysis can interpret client feedback from surveys, interviews, or
case notes, identifying themes such as client satisfaction, perceived fair-
ness, or areas where clients feel underserved. Legal aid providers can gain
a clearer picture of how clients perceive the quality of legal aid services
and pinpoint specific issues to address. In Serbia, where public trust in in-
stitutions can vary, using client-cantered data can enhance transparency
and accountability, ultimately fostering greater trust in the legal aid system.

Al can help establish benchmarks for service quality by aggregat-
ing data across cases, regions, or types of legal aid. Then, Al-driven eval-
uation tools can assess program effectiveness by measuring how well le-
gal aid services align with the intended outcomes, such as increasing ac-
cess to justice for vulnerable groups or reducing case backlogs. Al can
reveal patterns of success or identify persistent gaps in the system. For in-
stance, Al might show that legal aid is highly effective for certain de-
mographics but does not reach others as effectively. Such insights can in-
form strategic adjustments to programs, policies, or resource distribution,
ensuring that legal aid fulfils its objectives and reaches those most in
need. One of the most valuable applications of Al in monitoring and
evaluation is its ability to generate detailed, data-driven reports quickly
and accurately. Al can consolidate case data, trends, and outcomes into
visual reports or dashboards that are easy to interpret. Policymakers and
stakeholders in Serbia could use these reports to make informed decisions
on legal aid funding, policy reforms, and resource allocation. This also
supports Serbia’s compliance with international human rights standards,
as these reports can demonstrate Serbia’s commitment to improving ac-
cess to justice for all citizens, especially vulnerable populations.

Implementing Al in monitoring and evaluating legal aid outcomes
can significantly impact Serbia’s free legal aid system. By providing a
continuous feedback loop, Al-driven monitoring allows for immediate
improvements and long-term strategic planning. With enhanced data in-
sights, the system can evolve to better meet the needs of diverse client
populations and ensure resources are allocated efficiently. Moreover, Al
can help Serbia align with international standards on access to justice,
such as the GREVIO recommendations for supporting victims of gender-
based violence. By documenting improvements and addressing gaps in
service delivery, Al-assisted monitoring can demonstrate Serbia’s com-
mitment to improving legal aid, which may positively influence public
perception and enhance trust in the system.
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CONCLUSION

Artificial intelligence inevitably affects the system of free legal aid
and its benefits are numerous. Automating the initial case assessment and
triage process using Al could enhance Serbia’s free legal aid system by
making it more accessible, efficient, and data-informed. However,
achieving these benefits requires thoughtful implementation, sensitive to
legal, linguistic, and cultural factors specific to Serbia. With the right ap-
proach, Al could become a valuable tool in addressing the legal needs of
underserved populations. Many people in Serbia, especially in rural areas,
may not have easy access to legal aid offices. Al-driven platforms can
provide initial support online, giving remote users a way to engage with
the legal aid system. Additionally, automated triage can be available out-
side regular working hours, which benefits people who cannot seek help
during typical office times. The collection and processing of sensitive da-
ta (like legal issues and personal information) require strict data protec-
tion measures, especially under laws like GDPR in the EU. For Serbia,
where there may be distrust in online systems, ensuring data security is
essential to build user confidence. Then, Serbia’s diverse linguistic land-
scape may require NLP models to understand Serbian, minority lan-
guages, and local dialects. For Al triage to be effective, it should accom-
modate these language variations, ensuring inclusivity and accessibility.

Enhancing access to legal information through Al can significantly
bolster Serbia’s free legal aid system, empowering individuals with
knowledge about their rights and options. By creating scalable, accessible,
and user-friendly platforms, Al can help bridge gaps in legal literacy and
service availability, particularly for marginalised populations. Although
challenges around language, privacy, and public acceptance exist, thoughtful
implementation and collaboration with local stakeholders can make Al a
valuable ally in promoting justice and equity in Serbia. Al-powered plat-
forms are cost-effective compared to traditional legal education and outreach
programs. Once developed, they can handle large volumes of inquiries with
minimal additional costs, making them scalable and sustainable. In Serbia,
where funding for legal aid services is often limited, Al-based solutions
could stretch resources further and enable legal aid providers to focus on
more complex cases. Serbia’s rural and remote regions often lack legal aid
services. By leveraging mobile or online platforms, Al can bridge these ge-
ographic gaps, allowing people in distant areas to access legal information
without needing to travel to urban centres. This can help address inequalities
in access to justice across different regions in Serbia, ensuring that everyone,
regardless of location, has access to legal information and assistance.

Al-based document preparation and translation tools have the po-
tential to significantly enhance Serbia’s free legal aid system. By making
document drafting more efficient and improving access for non-Serbian
speakers, these tools can help legal aid providers reach a wider audience
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and serve marginalised populations more effectively. While challenges
such as translation accuracy, privacy concerns, and public trust need to be
carefully managed, thoughtful implementation and collaboration with le-
gal experts can make Al-driven document preparation and translation a
valuable asset in promoting access to justice across Serbia.

Al-powered legal aid case management systems hold tremendous
potential for improving access to justice in Serbia. By automating admin-
istrative tasks, enhancing communication, and providing data-driven in-
sights, Al can help legal aid providers manage cases more efficiently and
reach more clients. While challenges such as data privacy, training, and
ethical considerations need to be carefully addressed, the benefits of
streamlined case tracking, improved client experiences, and better re-
source allocation can significantly strengthen Serbia’s free legal aid sys-
tem. With thoughtful implementation, Al-driven case management could
be a powerful tool for expanding access to justice for all.

Predictive analytics holds significant potential for optimising re-
source allocation in Serbia’s free legal aid system. By forecasting de-
mand, prioritising cases, and optimising budgets, predictive models can
help legal aid providers allocate resources more efficiently and effectively.
While challenges related to data quality, privacy, and technical expertise
need to be carefully managed, the benefits of improved service quality,
cost-effectiveness, and data-driven advocacy make predictive analytics a
valuable tool. With gradual implementation, strategic partnerships, and
ongoing oversight, predictive analytics can play a crucial role in expanding
access to free legal aid and addressing Serbia’s most urgent legal needs.

Al-powered monitoring and evaluation can transform Serbia’s free
legal aid system by enhancing accountability, optimising service delivery,
and supporting evidence-based policy-making. With a robust evaluation
framework, Serbia can build a more responsive, equitable, and effective
legal aid system that meets the needs of all citizens, particularly those in
vulnerable situations.

In sum, Al can play a pivotal role in enhancing the availability, ac-
cessibility, and efficiency of the free legal aid system in Serbia. By auto-
mating routine tasks, enabling data-driven decision-making, and provid-
ing accessible legal information, Al could support a more inclusive, re-
sponsive legal aid system that is better equipped to address the needs of

marginalised and vulnerable populations.
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YHAIIPEBEILE TPUCTYIIA BECIIJIATHOJ ITPABHOJ
INOMORHU KPO3 BEHITAYKY UHTEJIUTEHIIAJY

Besbko Typamanun!, lapko lumoBcku?
'Vuusepsuret y Kparyjesiy, [pasun ¢akynrer, Kparyjesau, Cpouja
2Vuusepsuter y Huuty, Ipasau daxysrer, Hum, CpGuja

Pe3ume

Bemrauka MHTENMTeHNHMja MpeNCcTaBjba jEAHO OJ CAaBPEMEHHX CpelcTaBa Koje
CTOje Ha pacronaramy KpuBHYHOM mpaBocyhy. HemmHoBHO je ma BU HOCH Kako
MO3UTHBHE TaKO M HETaTHBHE acCIEKTe, Te je CTOra MPeKo MOTPeOHO NCKOPUCTHTH CBE
MOTEeHIMjaJle KOje HyIH, MCTOBpeMeHO ITHTehM Jhyacka mpaBa M 3arapaHTOBaHE
ciobone. Y PemyOmuiu CpOuju, 3akoHOM O OeCIIaTHOj TpaBHOj MOMOhM je Ha HOp-
MaTHBHOM HMBOY I'apaHTOBAHO MCTOMMEHO IIPaBO, ald Ha MPAaKTHYHOM IUIAHY I1O-
cToju MHOIITBO npobiema. Crora aytopu y pany aHanmsupajy moryhHoctu BU y mo-
OoJpIIay cUCTEMa MpyKama OeclUlaTHe MpaBHE MoMohu. AHanm3upajyhu nmpazHuHe
KOje MOCTOje KaKo y MPaBHOM PETyJHcamy OecIUlaTHE MpaBHE MOMOhH Tako u mpoo-
JeMe y HBEHOM IpYyKamy, ayTOpU CyMHUpajy BHIlle HaynHa Ha koje BU mosxe na mo-
JIUTHE CTETICH KBaJMTETa YCIyra Koje JKpTBe onpeheHHX KPHUBUYHUX JeNa J00Hjajy
KpO3 HaBeJleH! cucteM. Ha Taj HaumH naje ce mpeasiosy y morieny HaunHa Ha KOju ce
BU mMoke UCKOPHCTUTH Kako O ce mobosbmiano obe36ehBame npaBa Ha OeCIIaTHY
npaBHy nomoh y PenyOmumm CpOuju. Ykommko Ou ce MCKOPUCTHIN TTOHYheHH mpen-
103H y noryieny ynorpede BU y npyxkamy OecruiaTHe npaBHe ToMOhM NMpHITaIHULHI-
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Ma COIMjaJTHO YIPOKEHHUX KAaTeropHja CTAHOBHHUINTA, CTEIICH 3aIITUTE IUXOBHX IIpa-
Ba 6u 6mo Ha 3HaTHO BeheMm HuBOy. CTora oBaj wiaHak Tpeba aa IpeacTaBba IIyTOKa3
Koju Tpeba Ja ciiee He caMO 3aKOHOJABall IPMIMKOM permimcama ynorpedbe BU y
npykamy OecrulaTHe mpaBHe nomohu, Beh U mpakTHdyapu Koju Tpeba Ja OJaKIajy
npumeny BU y momenyToj cBpeu.
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IIPUMEHA POBOTA Y TYPUCTUYKOJ U
YIOCTUTE/bCKOJ UHAYCTPUJIU:
BUBJIMOMETPUJCKA AHAJIU3A

AncrpakT

V pany je npuMeHOM OHOIOMETPHjCKe aHAII3E YKa3aHO Ha TPEHYTHO CTambe HAydHe
ImTeparype Koja ce 0aBM IMPHMEHOM poOoTa Ha yHampeheme yciayra M pajgHuX aKTHB-
HOCTH y TYpH3My H YTOCTUTEJBCIBY, H TO Ca acleKTa Haj3HauajHUjuX TeMa, JacoInca,
aytopa M 3emaba. McrpaxuBame je oOyxBaTwio anamm3y 27 yacommca w3 obnactu
TypU3Ma U yTOCTUTEIBCTBA KOjU Cy uHAeKcupanu y Journal Citation Report'y oxupy Web
of Science. MeTomoM TmpeTpaxuBama peyd ,,po00T” WK ,pobOTHKA” y HACJIOBY,
KJBYYHHM peurMa M alcTPaKTy CEIEKTOBaHM Cy oarosapajyhu pamoBu. Ykyman Opoj pa-
JIOBa KOjH je 3a10BOJBHO KpHuTepujyme 6uo je 208. PanoBu cy o6jaBibeHH y MEpUOAy O
1984. o 2023. roguue. Panose je mucano ykymHo 463 aytopa u3 38 3emaspa, o yera 98
ayTopa MMa BHIIIE O] jeJHOT 00jaBJbeHOT paja. J[Be Haj3HauajHHje TeMe Koje Cy aHaJIM3U-
paHe y paoBuMa Owe Cy ,,yCIy»KHH poOOTH” U ,,BEIITAauKa MHTENIMIeHnyja”. Pesynraru
HCTP)XHMBamka IPE/ICTaBIbajy 3HauajHy IOJIa3Hy OCHOBY 3a JaJbH Pa3Boj OBE 00ONAcTH n
XOJIMCTUYKH MPUCTYI IpoydaBama rnocrojehe aureparype koja ce 6aBu NpruMEeHOM poboTa
y TypU3MY U YTOCTUTEIBCTBY.

Kibyune peun:  TypusaM, yTOCTHTEIBCTBO, POOOTH, PaJHH 3a/1alH, OMOIMOMETPHjCKa
aHaIN3a.

INTRODUCTION

The components of the service processes and work activities in
tourism and hospitality differ based on what is important to the customer.
To ensure quest satisfaction, and the quality of hospitality services, in-
cluding food and beverage (Knezevié & Zivadinovi¢, 2024) and accom-
modation (Lonéar & Cerovié, 2023), is essential. This quality is difficult
to achieve and maintain because the tourism and hospitality industry is
faced with numerous challenges, including a high reliance on human la-
bour, high competition, low margins (Kim, Lee, & Kang, 2023), an in-
crease in international tourists with high expectations, and various exter-
nal occurrences such as the COVID-2019 outbreak, all of which have an
impact on the overall functioning of the industry (Bowen & Morosan,
2018). Many of these issues have been overcome by robots as a special
type of information technology in a physical embodiment that provides
personalised services by executing both physical and nonphysical activi-
ties with high levels of autonomy (Jorling, Béhm, & Paluch, 2019). The
development and ongoing advances of robots have a high impact on the
tourism and hospitality industry (Gutierriz, Ferreira, & Fernandes, 2023;
Huang, Chen, Huang, Kong, & Li, 2021; Luo, Vu, Li, & Law, 2021).
From the perspective of this industry, service robots represent “autono-
mous intelligence that assists service providers and tourists with their pro-
fessional or personal goals” (Park, 2020, p. 2). There are authors who be-
lieve that organisations in tourism and hospitality that use robots will gain
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a competitive advantage over those that continue to use traditional busi-
ness practices and human labour (Bowen & Morosan, 2018; Fu, Zheng, &
Wong, 2022; Huang et al., 2021; Ladeira, Perin, & Santini, 2023), where-
as other authors believe that new technologies are not only a solution, but
also an imperative for survival and adaptation to constant changes in the
business environment (Busulwa, Pickering, & Mao, 2022; Camilleri &
Kozak, 2022).

Robots in the tourism and hospitality industry can do a variety of
tasks, including checking guests in, cleaning rooms, delivering items to
guests, providing concierge services, preparing food, making drinks, en-
tertaining guests, guiding guests, and presenting various information to
guests (Chen, Wang, Law, & Zhang, 2023; Huang et al., 2021; Ivanov,
Gretzel, Berezina, Sigala, & Webster, 2019). In tourism and hospitality
objects, there are many different types of robots, such as reception robots,
porter robots, guide robots, concierge robots, and room service delivery
robots (Song, Zhang, Hu, & Cao, 2022). All of above-mentioned robots
can make service easier and of a higher quality, optimising service opera-
tions, releasing employees from repetitive and monotonous tasks, and of-
fering contactless services to customers (McCartney & McCartney, 2020;
Liu, Yi, & Wan, 2022; Song, Wang, Yang, & Ma, 2022; Tuomi, Tus-
syadiah, & Stienmetz, 2021). Due to their capabilities of facial recogni-
tion and auto check-ins, robots became even more popular during
COVID-2019, when all objects put focus on physical distance among
humans in order to preserve their health and safety (Chen et al., 2023).
According to forecasts, service robots will replace approximately 25% of
employees in the hospitality industry by 2030 (Bowen & Morosan, 2018).

The growing interest in robots’ application in the tourism and hos-
pitality industry required an extensive and thorough analysis of existing
research and the identification of key trends in this field, particularly with
expectations regarding future application of service robots in the tourism
and hospitality industry (Goel, Kaushik, Sivathanu, Pillai, & Vikas,
2022). That was the main motivation for this paper.

The paper is organised as follows. After the introduction, the re-
search methodology was presented, with descriptions of key research
questions and the conducted bibliometric analysis. After that, research re-
sults and the discussion of research findings were presented. Finally, con-
cluding remarks, research implications and limitations, and future re-
search proposals were addressed.
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RESEARCH METHODOLOGY

The bibliometric analysis approach proposed by Donthu, Kumar,
Mukherjee, Pandey, and Lim (2021) is applied in this paper with the aim
to answer the following research questions (RQ) related to robot applica-
tions in tourism and hospitality:

RQ 1 — How has the subject of research evolved over time?

RQ 2 — Which journals have impacted the subject the most?

RQ 3 — Who are the most prominent and cited authors?

RQ 4 — Which papers have the highest citations?

RQ 5 — Which countries have produced the greatest number of papers?

RQ 6 — What are the most significant topics of research?

The Web of Science (WoS) academic database contains high-
quality social science and humanities journals, and recognises tourism
and hospitality as an independent academic category (Chen et al., 2023).
Within the framework of WoS, 27 journals were selected for analysis. The
criteria for selecting the journals were: (1) presence on Journal Citation
Report (JCR) WoS Clarivate Analytics for 2022; and (2) the name of the
journal suggests their research focus on the fields of tourism and hospitality.

Selected journals are published by one of the following six pub-
lishers (Figure 1).

= Elsevier/Science Direct

= Taylor & Francis online
Sage journals
Emerald Insight/Emerald
Publishing

= Wiley Online Library

= Springer/Springer Nature

Figure 1. Number of journals by publisher

Source: Authors

The collection of data on papers was carried out in the last week of
August 2023. The presence of the term robot or robotics in the titles,
keywords and abstracts was determined. The above was realised by using
the advanced search option provided by the journal publishers on their
websites. The search was not limited to a specific time period. Each of the
papers was read by the authors in order to confirm its importance in the
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sphere of the application of robotics in tourism and hospitality, and thus
obtain a more relevant sample of papers.

The described methodology for selecting a sample of journals and
creating a database of papers for conducting a bibliometric analysis is pre-
sent in the scientific literature on tourism and hospitality (Garabinovic,
Papi¢, & Kosti¢, 2021; Luki¢ Nikoli¢ & Garabinovi¢, 2023; Papi¢, Garabi-
novi¢, Blagojevi¢, Lekovi¢, Kosti¢, & Dimitrovski, 2023). Koseoglu, Rahi-
mi, Okumus, and Liu (2016) and Ulker, Ulker, and Karamustafa (2023)
provide data on the popularity of bibliometric analysis in leading journals
from tourism and hospitality, which justifies its use in this paper. There are
examples of conducting bibliometric analysis on the topic of the application
of robots in hospitality (Kumar Singh, Tyagi, Jain, Tyagi, Singh, & Sharma,
2022; Yoriik, Akar, & Ozmen, 2023), as well as together in tourism and
hospitality (Herawan et al., 2023). The analysis of the aforementioned stud-
ies concludes that they either focused only on the hospitality sector or had a
smaller scope of papers due to the defined time frame of the analysis.

The processing and analysis of the collected data were performed
using Microsofi® Excel® 2019, and a freely available computer program
VOSviewer 1.6.19. (van Eck & Waltman, 2010).

RESEARCH RESULTS AND DISCUSSION
The Evolution of Published Papers over Time

Figure 2 shows the temporal distribution of papers on ro-
bots/robotics. The total number of published papers is 208.
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Figure 2. Temporal distribution of papers
Source: Authors
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The first paper on the subject of robots/robotics in hospitality was
published in 1984. Based on this, it is concluded that the period of study-
ing the application of robots and robotics in general in the field of tourism
and hospitality is 40 years (1984-2023). In the established period, the av-
erage annual number of papers is 5.20. Papers on the topic of ro-
bots/robotics were published sporadically starting in 1984 and ending in
2016. In that period, which spans 33 years, papers were published only
during seven years — one per year. Continuity in the publication of papers
is characteristic for the period since 2017. In that year, a total of two pa-
pers on the analysed topic were published for the first time and, with the
exception of a minor drop in the number of papers in 2021, the annual
number of published papers has been constantly increasing.

Table 1 shows base and chain changes in the number of published
papers by decade. The average change in the number of published papers
compared to the 9" decade of the 20 century (base decade) is 1,608.33%.
The average chain change in the number of published papers per decade is
1,441.24%.

Table 1. Distribution of papers by decades

Papers Change (%)
Century Decade Years Number Percentage Base* Chain
20 gt 1981-1990 3 1.44 - -
10t 1991-2000 2 096  -33.33 -33.33
I 2001-2010 1 048  -66.67 -50.00
21t 2nd 2011-2020 58 27.88 1,833.33 5,700.00
3 2021- 144 69.23 4,700.00  148.28

Notes: * - The base decade is the 9" decade of the 20" century.
Source: Authors

Observing the distribution of published papers by century, it is
concluded that only 5 papers were published during the 20™ century, i.e.
only 2.40% of all papers. In contrast, 203 papers (i.e. 97.60% of all pa-
pers) have been published so far in the 21 century.

Leading Journals in Published Papers

Papers on robots and robotics were published in 22 of the 27 ana-
lysed journals, i.e. in 81.48% of the analysed journals (Figure 3). Ten
journals have published 10 and more papers on the subject of robots and
robotics. Eight journals have published only one or two papers during the
observed period.

The journal with the largest number of published papers on the
subject of robots and robotics is the “International Journal of Contemporary
Hospitality Management.” The aforementioned journal had 42 published
papers on the analysed topic, which is more than a fifth of the papers.
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The Most Prominent and Cited Authors

A total of 463 different authors participated in writing the papers
(Table 2). Of that number, 98 authors (21.17%) have more than one pub-
lished paper. Among the authors who have more than one published pa-
per, the majority have two published papers (63.27%), which is 13.39%
of all authors. The average number of published papers per author is 1.41.

Table 2. Number of authors according to the number of published papers

Number of Authors
papers Number Percentage
1 365 78.83
2 62 13.39
3 16 3.46
4 11 2.38
5 4 0.86
8 2 0.43
10 1 0.22
12 1 0.22
14 1 0.22

Source: Authors

The largest number of papers was written in co-authorship by two
or more authors (184 papers, 88.46%). The largest number of papers was
written by three authors (29.33% of all papers) (Table 3). On average,
there are 3.14 authors per paper.

Table 3. Papers according to the criterion of the number of authors

Number of  Number of Percentage

authors papers of papers
1 24 11.54

2 44 21.15

3 61 29.33

4 57 27.40

5 17 8.17

6 3 1.44

13 1 0.48
14 1 0.48

Source: Authors

The most important authors according to the criterion of the number
of published papers are Jinsoo Hwang (South Korea) and Heather Markham
Kim (South Korea) (Table 4). They individually have a share of more than
5.00% in the total number of published papers. In addition to the mentioned
authors, only Stanislav Ivanov (Bulgaria) has a double-digit number of
published papers.
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Table 4. Authors with five or more published papers

Papers .
Author Number _Percentage Country/ies
Jinsoo Hwang 14 6.73 South Korea
Heather Markham Kim 12 5.77 South Korea
Stanislav Ivanov 10 4.81 Bulgaria
Iis P. Tussyadiah 8 3.85 UK
Jinkyung Jenny Kim 8 3.85 South Korea
Aarni Tuomi 5 2.40 UK/Finland
Craig Webster 5 2.40 USA
Ja Young Jacey Choe 5 2.40 China
Lishan Xie 5 2.40 China

Source: Authors

The most cited author is Stanislav Ivanov with a total of 1,177
citations, which is 7.70% of the total number of citations (Table 5). It is
interesting that Jun Wen is in the fifth place in terms of the total number
of citations, even though this author published only one paper (such
authors are marked in Table 5, Figure 4 and Figure 5 using *).

Table 5. Ten most significant authors according to the criterion
of the total number of citations

Total number Percentage of the total

Author of citations number of citations
Stanislav Ivanov 1,177 7.70
Iis P. Tussyadiah 1,057 6.92
Yangyang Jiang 914 5.98
Vincent Wing Sun Tung 903 5.91
Jun Wen* 880 5.76
Dogan Gursoy 799 5.23
Seongseop Sam Kim 780 5.11
Youngjoon Choi 780 5.11
Craig Webster 671 4.39
LuLu 644 4.21

Source: Authors

If the average number of citations per paper is taken as the criteri-
on of author significance, the most important author is Jun Wen (Figure
4). It is interesting that in the top 10 authors according to the mentioned
criteria, there is only one author, Yangyang Jiang, who has more than one
published paper and this author takes the sixth place.
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Jun Wen*  I—— 380.00
Alan A. Lew* I 588.00
Po Ju Chen* I 588.00
Zhanjing Zeng* I—— 588.00
Ruiying Cai* IS 530.00
Yangyang Jiang IE————————— 457.00
Ben Haobin Ye* I 422 .00
Mark A. Bonn* I 422.00
Marilyn Giroux* I 375.00
Jungkeun Kim* . 375.00

0.00 200.00 400.00 600.00 800.00 1,000.00

Figure 4. Ten most important authors according to the criterion
of the average number of citations per paper
Source: Authors

The most significant author according to the criterion of the total
annual average number of citations is Stanislav Ivanov (Figure 5). It is
interesting that Jun Wen is in the sixth place in terms of the total number
of citations even though he published only one paper.

Stanislav Ivanov I 338.13
Iis P. Tussyadiah I 280.55
Youngjoon Choi I 243 .67
Seongseop Sam Kim  I—— 243 .67
Yangyang Jiang IE— 237.00
Jun Wen*  I— 220.00
Craig Webster I, 184.22
Dogan Gursoy I————_— |78.25
Faruk Seyitoglu IE————— |50.92
Vincent Wing Sun Tung I 14848

0 50 100 150 200 250 300 350 400

Figure 5. Ten most significant authors according to the criterion
of the total annual average number of citations
Source: Authors
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The Most Cited Papers

The citation of papers was determined according to the data avail-
able on Google Scholar on December 13, 2023 (Table 6). The total cita-
tion of papers is 15,279, and the average is 73.46. The majority of the an-
alysed papers were cited (197 papers; 94.71%). The mode of the number
of citations is 0 and is present in the case of 11 papers (5.29%). The larg-
est number of papers have 0-100 citations (76.92%).

Table 6. Papers by number of citations

Number of citations Number of papers  Percentage of papers

0-100 160 76.92
100-200 29 13.94
200-300 7 3.37
300-400 7 3.37
400-500 2 0.96
500-600 2 0.96
600-700 0 0.00
700-800 0 0.00
800- 1 0.48

Source: Authors

The paper by Jiang and Wen (2020) has the largest number of cita-
tions (880). The mentioned paper is the only one with a share of more
than 5.00% in the total number of citations. The five most cited papers are
shown in Table 7.

Table 7. Five most cited papers

Authors (year of publication)  Number of citations Percentage of citations

Jiang and Wen (2020) 880 5.76
Zeng, Chen, & Lew (2020) 588 3.85
Ly, Cai, & Gursoy (2019) 530 3.47
Tussyadiah (2020) 460 3.01
Li, Bonn, & Ye (2019) 422 2.76

Source: Authors

In order to obtain more relevant results regarding the importance of
individual papers, in addition to the total number of citations, the average
annual number of citations was taken into consideration. In this way, the
influence of the number of years that have passed since the year of publi-
cation of the paper on its citation is eliminated. The average annual num-
ber of citations was calculated according to the following formula:

Average annual number of citations =
Total number of citations / (2024 — year of publication)
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The average of the average annual number of citations per paper is

21.11 (Table 8).

Table 8. Papers according to the average annual number of citations

Number of citations

Number of papers Percentage of papers

0-25
25-50
50-75
75-100
100-125
125-150
150-175
175-200
200-

151
36
13

3

3
1
0
0
1

72.60
17.31
6.25
1.44
1.44
0.48
0.00
0.00
0.48

Source: Authors

The paper by Jiang and Wen (2020) has the highest average annual
number of citations (220.00). The mentioned paper is the only one with
an average annual number of citations greater than 200. The five papers
with the highest average annual citations are shown in Table 9.

Table 9. Five papers with the highest average annual citations

Authors (year of publication)

Average annual number

of citations
Jiang and Wen (2020) 220.00
Zeng et al. (2020) 147.00
Kim, Kim, Badu-Baiden, Giroux, & Choi (2021) 125.00
Tussyadiah (2020) 115.00
Lu et al. (2019) 106.00

Source: Authors

Geographical Distribution of Papers

The authors of the papers on robots and robotics in tourism and
hospitality are from 38 countries (Table 10). The largest number of au-
thors is from China (35.42%). In addition to China, the USA has a signif-
icant share of authors (22.03%). China made the largest contribution to
papers (44.23%). In addition to China, a large contribution (>10.00%)
was made by the USA, the UK and South Korea. Authors from the USA
have the largest network of collaboration with authors from other coun-
tries — 23 countries, while authors from South Korea wrote half of the pa-
pers with authors from their own country, and half in collaboration with

authors from another country.



The Application of Robots in the Tourism and Hospitality Industry 331

Table 10. Number of authors by country and contribution of countries
to the number of papers

Authors Papers

Country*  No. of % of authors No. of % of Papers written No.of No.of

without .
authors (N=463) papers papers coaperation papers countries

China 164 3542 92 4423 45 48.91 17
USA 102 22.03 66 31.73 22 33.33 23
UK 36 7.78 35  16.83 11 31.43 19
South Korea 31 6.70 28  13.46 14 50.00 3
Spain 25 5.40 11 5.29 6 54.55 8
Turkey 13 2.81 10 4.81 4 40.00 6
Bulgaria 3 0.65 10 4.81 0 0.00 6
India 15 3.24 9 433 3 3333 10
Australia 13 2.81 7 3.37 1 14.29 4
Malaysia 7 1.51 5 2.40 0 0.00 6
Austria 6 1.30 5 2.40 2 40.00 2
Singapore 3 0.65 4 1.92 0 0.00 7
Cyprus 6 1.30 4 1.92 1 25.00 6
Finland 4 0.86 4 1.92 0 0.00 6
France 6 1.30 4 1.92 1 25.00 5
United Arab 5 1.08 4 1.92 1 25.00 4
Emirates
Canada 6 1.30 4 1.92 1 25.00 2
Egypt 4 0.86 3 1.44 0 0.00 4
Italy 9 1.94 3 1.44 1 33.33 2
South Africa 1 0.22 3 1.44 0 0.00 2
Norway 1 0.22 2 0.96 0 0.00 6
Germany 2 0.43 2 0.96 0 0.00 5
Israel 1 0.22 2 0.96 0 0.00 5
Romania 1 0.22 2 0.96 0 0.00 5
Greece 2 0.43 2 0.96 0 0.00 4
New Zealand 3 0.65 2 0.96 0 0.00 4
Portugal 2 0.43 2 0.96 0 0.00 4
Japan 2 0.43 2 0.96 0 0.00 2
Pakistan 1 0.22 1 0.48 0 0.00 3
Thailand 1 0.22 1 0.48 0 0.00 3
Czech 1 0.22 1 0.48 0 0.00 2
Republic
Fiji 1 0.22 1 0.48 0 0.00 2
Tunisia 3 0.65 1 0.48 0 0.00 2
Belgium 2 0.43 1 0.48 0 0.00 1
Brazil 3 0.65 1 0.48 0 0.00 1
Colombia 1 0.22 1 0.48 0 0.00 1
Ghana 1 0.22 1 0.48 0 0.00 1
Russia 1 0.22 1 0.48 0 0.00 1
Unspecified 1 0.22 1 0.48 1 100.00 0
country

Note: "Member of the UN. If a certain author has listed institutions from several countries in one or
more papers, such an author is included in the number of authors from all the countries he listed.
Source: Authors
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A visual representation of the collaboration between authors from
different countries is presented in Figure 6. Using VOSviewer, 10 clusters
were formed. Each item (country) belongs to only one cluster. Associa-
tion strength was used as a normalisation method. A resolution of 1.00
and a minimum cluster size of 1 were used for clustering.
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Figure 6. Collaboration between authors from different countries
Source: Authors
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Most of the papers (114 papers, 54.81%) were written by authors
from the same country (Table 11). The majority of papers with more than
one author were written in collaboration between two authors (71 papers,
75.53%). The average number of countries per paper is 1.65.

Table 11. Number of different countries of authors on the same paper

Number of different Number Percentage
countries on the same paper of papers of papers
1 114 54.81
2 71 34.13
3 15 7.21
4 5 2.40
5 1 0.48
6 2 0.96

Source: Authors

The Most Significant Topics

The most significant topics in the papers on robots/robotics in tour-
ism and hospitality were identified based on the analysis of key words in
the analysed papers using the following principles (Luki¢ Nikoli¢ &
Garabinovi¢, 2023):

= Name completeness — using the full name instead of abbreviations;

= Breaking down complex expressions;

* Finding and matching words of similar meaning (synonyms); and

= Avoidance of ‘false frequency’ — one term is accepted once in one

paper.

In order to identify the most important topics of the analysis, a fre-
quency of >10 was defined as a selection criterion, which represents the
presence in =4.8% of the analysed papers. The 40 most significant terms,
i.e. fields of analysis, were identified (Figure 7). Only two terms that are
present in more than half of the papers are ‘robot’ and ‘service.” The
above indicates the importance of the ‘service robot’ analysis. The next
two terms present in slightly less than a quarter of the analysed papers
(“intelligence’ and ‘artificial’) indicate the great importance of the analy-
sis of ‘artificial intelligence’ (4/). Based on the analysis of earlier biblio-
metric studies, the results obtained were expected due to the growing im-
portance of A/ in the field of tourism and hospitality (Ab Rashid & Aziz,
2022; Kirtil & Askun, 2021; Knani, Echchakoui, & Ladhari, 2022), as
well as due to the significant role of Al in the field of the application of
robots in the hospitality industry, as well as in tourism and hospitality,
which was established by earlier bibliometric analyses (Herawan et al.,
2023; Kumar Singh et al., 2022).
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The mentioned terms, i.e. fields of analysis, were grouped into four
clusters by VOSviewer (Figure 8). The parameters for cluster formation

were identical as in the case of Figure 6.
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The first (red) cluster includes 15 items, which are: robot, service,
customer, intention, perception, experience, restaurant, behaviour, inno-
vation, value, attitude, quality, production, satisfaction, and brand. The
second (green) cluster includes 12 items, which are: intelligence, artifi-
cial, technology, hotel, acceptance, COVIDI9, automation, employee,
management, economy, smartness, and information. The third (blue) clus-
ter includes 7 items, which are: society, anthropomorphism, modelling,
theory, use, willingness, and trust. The fourth (yellow) cluster includes 6
items, which are: hospitality, human, tourism, interactivity, review, and
analysis.
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Figure 8. Connection of the most significant terms/field of analysis
Source: Authors

Most of the identified terms (32, i.e. 80.00%) appeared for the first
time in the second decade of the 215 century, a quarter of which occurred
in 2020. The results showed that the average year of publication of papers
on most terms belongs to the third decade of the 215 century (Figure 9).
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CONCLUSION

2030

Research findings showed that, between 1984 and 2023, 208 pa-
pers on the application of robots in tourism and hospitality were pub-
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lished in 22 journals. The papers were written by a total of 463 authors
from 38 countries. The most important topics covered in the papers were
‘service robot’ and ‘artificial intelligence.’

This research has valuable implications for both theory and prac-
tice. Primarily, this paper provides an excellent basis for a theoretical
overview of previous research in the domain of the application of robots
in tourism and hospitality, and for the observation of potential trends in
this field through the future implementation of a more detailed content
analysis. Furthermore, the conducted bibliometric analysis can improve
the overall quality of scientific papers providing authors with relevant lit-
erature, journals, authors, and countries. This research also has some val-
uable implications for practitioners, especially leaders and managers of
tourism and hospitality objects aiming to implement robotic solutions.
They may find the most valuable papers in this field and become better
informed before making decisions about robot implementation.

This study also has several limitations, among which are: the mo-
ment of analysis (August 2023); the sample of journals (27 journals from
WoS); and applied method of identifying papers (search for defined terms
in the title, abstract and key words). Consequently, suggestions for further
research are: conducting bibliometric analysis more often in defined peri-
ods of time, which could be every five years due to the specificity of the
topic; expansion of the journals sample; improving the method of identi-
fying papers by including other terms in the search and expanding the
search to the entire texts of papers; adding other elements of bibliometric
analysis; and using other available software tools for bibliometric analysis
and text mining.
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Pe3ume
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Abstract

Artificial intelligence (AI) has become one of the paramount driving forces,
structurally influencing contemporary economy. Its notable potential is reshaping
investment landscapes and economic growth in leading countries worldwide, and
boosting their economic expansion. Al significantly contributes to the improvement of
business efficiency, the decision-making process, and the creation of high quality and
personalised products and services, thus contributing to consumer demand uplift and
generating higher income. Global competition to obtain Al-driven benefits is strong, and
leading countries dominate this competitive battle. Although all countries experience
benefits from Al, economies at the forefront of Al investment, including the United
States, China, and Europe, are leveraging Al to drive advancements in key industries.
As an engine of economic prosperity and societal wellbeing, the economic impact of
investments in Al is discussed in the paper, with a particular focus on generative Al,
as well as AI’s impact on productivity, economic growth, innovations, workforce,
labour market, etc. Given the certain concerns related to the potential disruptive
effects on the economy and society reflected in the creation of monopoly and super
firms, the growing gap in countries’ development, labour market volatility, etc.,
carefully designed public policy would encourage advantages in Al implementation and
diffusion, and keep negative effects under control. The paper aims to assess and discuss
investments in Al due to its unique capacity to accelerate innovations and productivity, and
its multidimensional implications on economic performance, along with the accompanying
potential challenges and risks.

Key words: artificial intelligence, leading countries, investment, innovations,
economic growth.
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BEIITAYKA UHTEJIUTEHIIAJA:
WHBECTHULIMOHHU MOJIEJIM U EKOHOMCKE
UMILIMKALIMJE Y BOJERMM IPUBPEJAMA

Ancrpakr

Bemrrauka HHTENIMIeHIM]A j€ MOCTANIa jeHa O HajBXKHU]HUX ITOKPETadyKUX CHara Koja
3HAYajHO yTHYE HA OOJMKOBaMe caBpeMeHe MpuBpesie. theH Benmku moTeHnujal ce ore-
Jla y NpeoOIMKOBaby MHBECTHIIMOHMX YCIIOBA H €KOHOMCKOI pacTa y BoaehuM 3emibama
LIMPOM CBETA, T€ Y MOJCTHULAbY HUXOBE CKOHOMCKE eKcraH3uje. Belrauka MHTeIMreH-
LHja 3HaYajHO JOMPHUHOCH yHarpelemwy nocnoBHe epuKacHOCTH, MpoLeca JOHOLICHA /-
JIyKa 1 pa3Bojy KBAIMTETHHjHX M NEPCOHATIN30BAHUX IPOM3BOJA M YCIIyTa, a THME IOJI-
crude Behy Tpaxmy 1 Behe npuxone. ['obaHa KOHKypeHIHja 32 OCTBAPUBAGE IPETHO-
cti KopHInhemeM BellTauke MHTEIMICHIMjE je BeoMa M3paXkeHa, a Boziehe 3eMibe NMajy
JIOMHHAHTHY HO3UIIMjy Y TOj KOHKYPEHTCKOj 6opou. Mako cBe 3emMibe OCTBapyjy KOPUCTH
O]l BEIITaUuKe MHTEJUICHIMje, PUBPEE KOje IMpeamade 10 ylarambuMa y 0Boj cepu, K-
mwyuyjyhu Cjenumene Amepuuke Jpxase, Kuny u EBpomy, koprcre BemTauky MHTEIHI-
TeHUjy Kako Ou yOp3ane Hampeqak KJbydHHX cekTopa. Kao mokperad eKOHOMCKOT Ha-
MPEeTKa U APYLITBEHOT OJarocTama, y paay ce JUCKYTYjy CKOHOMCKE MILIMKALIjE HHBE-
CTHIIMja y BEIUTAYKy WHTEJIMICHIIN]Y, IPBEHCTBEHO y TeHEPATUBHY BEIITa4YKy MHTEIIMICH-
LHjy, Q1M ¥ YTUL@j BEIITauKe MHTEIUIeHIM]e Ha IPOIyKTHBHOCT, EKOHOMCKH PacT, HHO-
Balyje, pajiHy CHary, TpXUIITe paja, Ut Mimajyhn y BHy NOTEHIMjTHN YTHIIA] eKCTep-
HaJMja Ha IIPUBPETy ¥ APYIITBO, KOjU CE orjieAa y MoryheM HacTaHKy MOHOIIOJIA U CyIep
KOMITaHHja, IpoyOJbUBabY ja3a y pa3BHjeHOCTH 3eMajba, HECTAOMIIHOCTH TPXKUIITA Pajia,
UTIL., HKJbHBO OCMMIIUBCHA jaBHA MOJIUTHKA OU MOJICTAK/IA IIPEJHOCTH Y IPUMEHH U LIU-
perby BellTauKe UHTEIUIeHIIje, a HeraTuBHe edekTe aprkaia rmoj KoHTponoM. Llns pana
jecTe carieaBambe MHBECTHLIMjA Y BEIUTAYKy MHTEIMICHLM]Y, UMajyhul y BHIy HeHE je-
JIMHCTBEHE MOTYNHOCTH y MOACTHLIAY MHOBAIMja M MPOITYKTHBHOCTH, Ka0 M MHOTOCTPY-
Ke MMIUIMKAaIMje Ha eKoHoMcke nepdopmaHce, Bogehn MCTOBpEMEHO pauyHa O MOTEH-
IMjaTHAM M3a30BHMa M PU3HIMMA.

Kibyune peun: Bemrauka HHTEJMT€HIIN]ja, Bojehe MPUBPE/IE, HHBECTHLIH]E, HHOBALIH]E,
€KOHOMCKH pacT.

INTRODUCTION

Artificial intelligence (Al) represents one of the most transforma-
tive technologies in the contemporary world, reshaping the way people
live and work. By improving decision-making, automating processes, and
opening up new avenues for creativity, Al has completely transformed
many industries. Its ability to analyse massive amounts of data in real
time is driving advancements in sectors ranging from agriculture to crea-
tive industries, improving efficiency and creating more personalised ex-
periences. As Al continues to evolve, it reshapes societal structures, in-
fluencing everything from labour markets to ethical standards.

Over the past decade, the Al market has seen substantial growth,
driven by advancements in machine learning, automation, and data ana-
lytics. As Al technologies become more widely adopted across industries,
the market continues to expand at a rapid pace, with each year bringing
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higher levels of investment and innovation (McKinsey, 2024; PwC,
2024). In particular, the last few years have witnessed a surge in demand
for Al-driven solutions in areas such as financial services, retail, and
software, further accelerating market expansion (IDC, 2024).

The global Al market experienced significant growth in 2024, sur-
passing $184 billion, marking an impressive increase of nearly $50 billion
from the previous year (Statista, 2024). As businesses increasingly inte-
grate Al to enhance efficiency, productivity, and innovation, the market’s
upward trajectory is expected to persist. Projections by Statista (2024) in-
dicate that by 2030, the Al market will exceed $826 billion, underscoring
the growing economic impact of Al on global economies. This surge is
attributed to the expanding use cases of Al, including automation in man-
ufacturing, Al-driven healthcare solutions, and the proliferation of Al in
consumer-facing applications like chatbots and personalised marketing
(Rashid & Kausik, 2024). The continued rise of Al investments by both
private and public sectors further emphasises its role as a transformative
force that will reshape industries and significantly contribute to global
economic growth.

The purpose of this paper is to analyse the economic impact of in-
vestments in Al, with a particular focus on generative Al, across leading
countries and regions. By examining the distribution of Al investments,
the paper aims to identify the dominant players in the global Al land-
scape, and explore how these investments contribute to their economic
growth and competitiveness in the global market. The goal is to provide a
comprehensive understanding of the role generative Al plays in enhanc-
ing productivity, fostering innovation, and driving technological ad-
vancements, while also highlighting its potential to reshape technology-
driven industries and labour markets. This analysis will offer insights into
the future trajectory of Al adoption and its implications for policymakers,
businesses, and economies worldwide.

INVESTMENT TRENDS IN Al:
INSIGHTS FROM DOMINANT ECONOMIES

In the rapidly evolving landscape of Al, investments are essential
for fostering innovation and economic expansion. Countries around the
world are increasingly recognising the strategic importance of Al, leading
to substantial private sector investments aimed at securing technological
leadership. Figure 1 presents the private investment in Al by country for
the year 2023, highlighting the financial commitment of leading nations
to Al development. This figure provides valuable insights into the global
distribution of Al investments and reflects the varying levels of commit-
ment by the private sector across countries (Stanford University, 2024).
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Figure 1. Private investment in Al by country (USD billions), 2023
Source: Stanford University, 2024, p. 247

According to the data in Figure 1, the United States (US) leads by
a significant margin, with $67.22 billion in private Al investment in 2023.
This overwhelming dominance, nearly nine times that of the next closest
competitor, highlights the centrality of the US in the global Al landscape.
The presence of major Al firms like OpenAl, alongside robust venture
capital ecosystems and large-scale corporate investments, has made the
US a global hub for Al innovation. Companies such as Apple, NVIDIA,
Microsoft, Google, and Tesla, which have made significant Al-driven ad-
vancements, continue to attract both domestic and international invest-
ments, consolidating the US’s leading position in Al (McKinsey, 2023).

China ranks second with $7.76 billion in private Al investments —
a figure that, while considerably lower than the US, reflects China’s
growing focus on Al as a cornerstone of its national development strate-
gy. China’s government-driven initiatives, coupled with private sector ef-
forts by companies like Baidu, Tencent, Alibaba, and SenseTime, are
driving Al research and deployment, particularly in areas such as facial
recognition, autonomous vehicles, and large language models (Johansson,
2022). Despite trailing behind the US, China’s rapid Al growth is posi-
tioning it as a key competitor on the global stage.

The United Kingdom (UK) follows with $3.78 billion, indicating a
strong presence in the Al sector relative to its size. The UK’s Al ecosys-
tem benefits from its well-established financial services industry, strong
academic research institutions, and government support for Al-related ini-
tiatives (UK Government, 2021). The UK’s focus on ethical Al develop-
ment and Al governance has also contributed to attracting investment,
particularly in areas such as Al-driven fintech solutions and healthcare
technologies.
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Germany, with $1.91 billion in private Al investment, stands as a
leader in the EU. Germany’s industrial base, particularly in the manufac-
turing and automotive sectors, has increasingly adopted Al technologies
for automation and optimisation, making it a critical player in Al-driven
industrial transformation. German companies, including Siemens and
Bosch, have been pivotal in integrating Al into manufacturing processes,
contributing to the country’s strong Al investment profile.

Sweden and France follow closely with $1.89 billion and $1.69 bil-
lion, respectively. Sweden’s investment in Al reflects its focus on innova-
tion in sectors such as telecommunications, where companies like Erics-
son are leveraging Al for network optimisation (Vinnova, 2018). Mean-
while, France has developed a robust Al ecosystem, bolstered by gov-
ernment support for Al research and development through initiatives like
the Al for Humanity program, making it a key player in Europe’s Al
landscape (French Government, 2024).

Canada, with $1.61 billion, has emerged as a prominent hub for Al
research, particularly in deep learning and natural language processing.
Canada’s strong academic institutions, such as the University of Toronto
and McGill University, have played a crucial role in advancing Al re-
search, attracting substantial private investment and making Canada a
leader in Al-driven innovation in North America (Deloitte, 2023).

Israel, known for its thriving tech start-up ecosystem, attracted
$1.52 billion in private Al investments. Israel’s focus on Al in cybersecu-
rity, defense, and healthcare has positioned it as a leader in niche Al ap-
plications. The country’s strong venture capital presence and government
support for tech start-ups continue to fuel growth in Al-related fields
(Scheer, 2019).

South Korea and India both recorded $1.39 billion in Al invest-
ments, indicating a growing interest in Al across Asia. South Korea’s
strength lies in Al applications in electronics and robotics, with compa-
nies like Samsung leading the charge in Al-powered consumer electronics
and industrial automation (Lee, 2024). India, on the other hand, is rapidly
expanding its Al capabilities, focusing on sectors such as IT services,
healthcare, and agriculture, supported by a growing number of Al start-
ups and government initiatives aimed at fostering Al innovation.

Summarising the above, the data in Figure 1 highlights the concen-
tration of Al investments in a few key countries, with the US and China
far ahead of the rest. However, the distribution of investment across Eu-
rope and Asia indicates a global shift towards increasing Al adoption,
with each country leveraging its unique strengths to foster Al innovation.
This trend underscores the critical role of private investment in shaping
the future of Al and driving economic growth across nations.

Understanding this trend is particularly important for developing
economies, which must invest in improving the knowledge and skills of
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their citizens to remain competitive in a global environment (Krsti¢ et al.,
2016¢; Radivojevic¢ et al., 2019). As Al technologies become more inte-
grated into various industries, countries that lag in fostering a skilled
workforce risk being left behind in terms of innovation and economic
growth. By prioritising education and digital literacy, developing nations
can equip their populations with the tools necessary to participate in the
evolving Al-driven economy. This investment in human capital will be
crucial for these countries to attract Al-related investments and create
sustainable, long-term growth opportunities (Acemoglu & Restrepo, 2018).

ECONOMIC POWERHOUSES IN GENERATIVE Al:
A FOCUS ON TOP START-UPS

Following the analysis of Al investments in leading countries, it is
crucial to explore a specific branch of Al that has gained significant atten-
tion in recent years — generative Al. Generative Al refers to systems that
utilise advanced neural networks to create new content, such as text, im-
ages, audio, and video, based on patterns learned from vast datasets
(Goodfellow et al., 2016; Lv, 2023). This innovative technology, powered
by models like ChatGPT and GitHub Copilot, is transforming industries
by automating creative processes and enhancing decision-making capabil-
ities (Javaid et al., 2023). The rapid advancement of generative Al has not
only revolutionised various sectors but also emerged as a critical driver of
economic growth and national competitiveness, further solidifying its role
in shaping the future of global economies.

Numerous researchers have looked into how generative Al tech-
niques affect productivity in test environments. According to Dell’Acqua
et al. (2023), the utilisation of generative Al can substantially enhance the
productivity of highly skilled professionals, such as consultants, by as
much as 40% when compared to their counterparts who do not adopt this
technology. A study by McKinsey (2023) found that generative Al has
the potential to significantly boost global productivity, adding an estimat-
ed annual sum between $2.6 and $4.4 trillion to the economy across vari-
ous use cases. This represents a 15% to 40% increase in the overall im-
pact of Al The study unequivocally showed that generative Al could
revolutionise industries like banking, high tech, and life sciences, poten-
tially adding $200 to $340 billion annually in banking alone. The tech-
nology’s ability to automate up to 70% of current work tasks, particularly
those involving natural language processing, highlights its transformative
effect on knowledge work. This could accelerate workforce automation,
with half of today’s work activities potentially being automated by 2045
(McKinsey, 2023).

The following Table 1 presents a comprehensive overview of the top
generative Al start-ups by country or region, highlighting the leading players
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in terms of total capital raised and their respective year of establishment. This
table is designed to emphasise the economic powerhouses in generative Al,
revealing the significant financial investments made by countries such as the
US, China, and key European nations. The total capital raised by these start-
ups demonstrates the critical role that private investment plays in fuelling Al
innovation and development. With the US significantly in the lead, followed
by China and major European players like France and the UK, the data
underscores the strategic importance of Al investments in shaping global
competitiveness in this rapidly evolving field.

Table 1. Top generative Al start-ups per country/region, 2024

Total raised
Couptry/ Company (USD Tndustry Year 'of Example of
region L establish.  product
millions)
OpenAl, 11307 Media, social platforms, 2015  ChatGPT
LLC marketing
United Anthropic, 5.563 IT 1nfrastrqcture and 2021 GPT-3
PBC hosting
States .
Primer Government, security Primer
Techligiogles 309 and defense 2015 Automate
Baichuan Al 350 IT 1nfrastrqcture and 2023 Baichuan2-
hosting 53B
China Al Being oy Businessprocessesand ., gy
support services
Memory 44 Financial anfi insurance 510 po ding
Connected services
Mistral AI 526 IT 1nfrgstructure and 2023 Mistral
hosting (France) Nemo
Contents 1 Media, social platforms, 2020 Contents.
EU SpA marketing (Italy) com
Business processes and
Crunchr 20 support services 2014  Crunchr
(Netherlands)
Stability Al 126 Business processes and 2019 Stable
Ltd. support services Diffusion 3
United  AutogenAl Media, social platforms,
Kingdom Ltd 60 marketing 2022 AutogenAl
Quill Content 13 Media, social platforms, 2010 Quill
Ltd marketing Expertise

Source: OECD.AI, 2024

Based on the data presented in Table 1, the global Al investment
landscape in 2024 is characterised by significant disparities across re-
gions, particularly in terms of total capital raised by top generative Al
start-ups. The US, China, and leading European countries are at the fore-
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front of Al innovation, with firms that have attracted significant financial
backing within a short period, particularly those involved in generative Al
technologies.

In the United States, OpenAl, established in 2015, exemplifies a
case where early entry into the Al landscape has led to remarkable finan-
cial success. OpenAl’s flagship product, ChatGPT, a language model ca-
pable of performing a range of tasks from natural language processing to
coding assistance, has revolutionised Al applications globally. By 2024,
OpenAl had raised a staggering $11.3 billion, making it a dominant force
in the Al sector. This substantial investment can be attributed not only to
the firm’s early establishment but also to the rapid adoption and commer-
cial success of products like ChatGPT, which is widely used in both con-
sumer and corporate settings.

Similarly, Anthropic, a more recent entrant founded in 2021, raised
$5.6 billion, indicating that firms established in the early 2020s can also
attract massive investments quickly, particularly when operating in high-
demand sectors such as IT infrastructure and hosting. Anthropic’s focus
on advanced Al systems, like GPT-3, underscores the growing appetite
for cutting-edge technologies that provide safer, more steerable Al solu-
tions, which cater to both industrial and governmental needs.

In China, a noteworthy player is Baichuan Al, established in 2023.
Despite its recent entry, it has already raised $350 million, positioning it-
self as a fast-growing Al company focused on large language models akin
to OpenAr’s. Its products, such as Baichuan2-53B, demonstrate the Chi-
nese market’s strategic interest in developing localised Al models for
content generation, which are designed to cater specifically to the Chinese
language and cultural context. The rapid financial backing for Baichuan Al
highlights China’s aggressive push in the Al sector, emphasising the
country’s aim to close the gap with the US in Al research and development.

In Europe, Mistral Al, founded in 2023 in France, quickly raised
$526 million, highlighting how newly established Al firms in Europe are
attracting significant venture capital, particularly in the generative Al
space. Mistral’s Nemo product is set to offer open-Al services, which un-
derscores the trend in Europe of developing scalable, open-source Al
tools to support a variety of industries. Meanwhile, firms like Italy’s Con-
tents SpA and the Netherlands’ Crunchr illustrate how European firms,
while smaller in scale, are diversifying their focus on Al applications
such as business process automation and digital content generation.

The relationship between the year of establishment and the total raised
points to the increasing speed at which Al start-ups can secure funding,
especially when they operate in high-growth areas like generative Al and
offer transformative products like ChatGPT. The ability of recent entrants,
such as Anthropic and Baichuan Al to raise significant capital within a short
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period also suggests that investors are highly responsive to the potential for
rapid scalability and innovation within this sector.

The disparities in investment between the US and other regions
highlight both the concentration of capital in certain Al hubs and the po-
tential for growth in other regions, such as Europe and China. The trends
suggest that, while the US dominates in Al funding and technological de-
velopment, other regions, particularly China, are rapidly catching up, lev-
eraging Al to boost competitiveness across a variety of sectors. This
growing global landscape underscores the critical role of Al investments in
driving technological innovation and economic growth across countries.

In addition to the concentration of capital in certain countries, the
rapid financial success of companies such as OpenAl and Anthropic high-
lights a growing concern about market dominance in the Al sector, as typ-
ical indicators for measuring market concentration would likely reflect a
high concentration level (Krsti¢ et al., 2016a; Krsti¢ et al., 2016b). Open-
Al’s early entry and significant funding, totalling $11.3 billion by 2024,
have positioned it in a dominant place, raising alarms about the ability of
smaller firms to compete effectively. As these early entrants solidify their
market power, the risk of monopolistic behaviour increases, potentially
stifling innovation and diversity in Al applications.

THE IMPLICATIONS OF Al INNOVATIONS
FOR ECONOMIC GROWTH

The introduction of modern computer science and digital technolo-
gy in the early 1990s, especially the recent expansion in machine learning
and Al, has significantly contributed to productivity and growth rates.
Following advancement in new technologies, relevant empirical studies
confirmed that technological innovations lower labour costs (Zeira,
1998), and represent an important source of economies of scale (Krsti¢ et
al, 2016; Wang et al., 2011; Nchake and Shuaiby, 2022, Todorovi¢ & Ka-
linovi¢, 2022).

Al leverages economic development by stimulating advantages in
both demand and supply (Gonzales, 2023). On the supply side, the role of
Al in business productivity improvement is reflected in the standardisa-
tion and automation of processes and routine tasks, as well as the aug-
mentation of workforce capability and the complementation of existing
employees with new Al technologies. On the other — demand side, Al is
boosting consumer demand, offering high quality and personalised prod-
ucts and services based on better insights and available consumer data.
Although the economic impact of Al is considerable, its outcomes are not
uniform across all regions, countries, and sectors. Some sectors experi-
ence extremely positive changes, such as manufacturing, health, finance,
energy, and transport, while others deal with disruptive effects and chal-
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lenges. Sectors that fail to properly and quickly adapt to new technologies
struggle with an endangered position on the market. Thus, the precondi-
tion for the prosperous implementation of Al technologies is an appropri-
ate infrastructure and data availability, investments in new software, sys-
tems and machines, supported by adequate public policies.

McKinsey Global Institute research (2018) proposed several fac-
tors of Al-driven contribution to productivity, along with innovations,
workforce automation, and new competition. These factors refer to both
the micro and the macro impact of Al, including the adoption rate of Al
as micro, and labour market structure and the economy’s openness as
macro factors (Table 2).

Table 2. Net economic impact of Al

Augmentation
‘ Substitution Al 'te.chnologies substituting
Production existing labor
channels Product and service innovation
and extension Innovation
Competition effect

Global data flows and connectedness
Wealth creation and reinvestment
Externality ~Gross impact
channels Transition and implementation costs
Negative externalities
Net impact
Source: McKinsey Global Institute analysis, 2018

Disruption to the economy

The research focuses on seven potential channels of impact. The
first three examine the impact of Al technologies on factors of production
and their direct effect on productivity. The remaining four channels are
externalities referring to the transition to Al and the wider economic envi-
ronment. Three of the seven channels stand out: (1) complementing the
existing workforce with new Al technology, (2) Al-driven new high qual-
ity and personalised products and services, and (3) fierce competition as a
result of the implementation of Al technologies and its disruptive effect
on companies and employees. In general, the impact of Al technologies is
more evident in the recent period considering the accumulated effect of
Al innovations generated over time.

PwC estimated (2018) that Al could contribute to a rise in global
gross domestic product (GDP) of up to 14%, or 15.7 trillion dollars, by
2030, representing more than the combined current output of China and
India. Almost half of this comes from increased productivity (42%), and
the remaining 58% refers to advances in consumer demand (PwC, 2018).
Although the benefits of Al are global and experienced by all economies,
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some of them are dominant in its development, investments, and diffu-
sion, and therefore outcomes. China and North America are likely to ex-
perience the biggest benefits from Al (Figure 2).

Northern Europe
North America Total impact:

Total impact: 19/
14.5% of GDP 9:9%OfGBR. ™ 5o them Europe

£ Total impact
11.5% of GDP

Developed Asia ™.

Total impact:
10.4% of GDP

Latin America
Total impact:
5.4% of GDP

Figure 2. Expected benefits from Al in the world by 2030

Source: The macroeconomic impact of artificial intelligence, PwC, 2018

Based on Figure 2, the biggest gains from Al are likely to be in
China, given AI’s total impact on GDP, which will amount to 26.1%, or 7
trillion dollars by 2030, which is almost double compared to the next in
terms of gains — North America. North America’s total impact of Al on
GDP is 14.5%, or 3.7 trillion dollars. Europe and Developed Asia will al-
so experience important economic implications from Al-driven advance-
ments (Southern Europe 11.5% of GDP, Developed Asia 10.4% of GDP,
Northern Europe 9.9% of GDP). The overall impact of Al in developing
countries is expected to be lower due to their low rates of adoption of Al
technologies.

Despite multiple gains from new Al technologies, there are some
concerns about the effects on economic growth (Trabelsi, 2024). These
disruptive effects can be grouped as: (1) technological — being still in the
experimental phase, some Al technologies do not have a sufficient ma-
turity and do not provide enough information to assess their economic
gains; (2) legal — cybersecurity and inadequately regulated protection of
personal information; (3) socio-professional — insufficient workforce
skills to apply Al technologies and resistance to companies’ changes and
adaptation to Al technologies are difficult to assess; (4) organisational —
Al paradigm is not implemented and integrated into existing management
systems to a more significant extent; (5) institutional — Al trainings to
promote digital technology literacy, lower the digital gap and improve
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skills of professionals are not adequately recognised by authorities in
most countries; and (6) market — unequal ability to invest and adopt Al
technologies could potentially enlarge the gap in development between
countries, creating monopoly and super firms.

CONCLUSION

Innovations in artificial intelligence existed even fifty years ago,
but they came into widespread use in the last ten to twenty years. The
great wave of innovations in Al, followed by numerous patent registra-
tions which, tangible or intangible, are consumed daily, proves the impact
of Al technologies on the global economic landscape. Technology-driven
companies, particularly in e-commerce, have managed to predict con-
sumer behaviour and increase overall revenue based on natural language
processing. Multinational companies that experience supply chain chal-
lenges, adopt Al technologies aiming to predict scheduling and demand,
optimise inventory and risk management, etc. Generally, the evolution of
Al technologies has significantly encouraged the modernisation and au-
tomation of production processes, and a rise in business productivity and
workforce skills, enhancing total consumer demand and revenue streams.

This paper set out to assess the concentration of Al investments on
the global level. The distribution of investment across Europe and Asia
indicates a global shift towards increasing Al adoption, with each country
leveraging its unique strengths to foster Al innovation. Meanwhile, there
is also some evidence of the top generative Al start-ups by country or re-
gion, highlighting the leading players in terms of total capital raised and
their respective years of establishment. There are economic powerhouses
in generative Al, revealing the significant financial investments made by
countries such as the US, China, and key European nations. The total cap-
ital raised by these start-ups demonstrates the critical role that private in-
vestment plays in fuelling Al innovation and development.

Finally, the paper assesses the relationship between Al investment
and economic growth. Al encourages economic growth by stimulating
gains from productivity advancement through the automation of process-
es and consumption expansion, by offering high quality and personalised
products and services. In general, the impact of Al technologies is more
evident in the recent period considering the accumulated effect of Al in-
novations generated over time. Although the benefits of Al are global and
experienced by all economies, China and North America are likely to ob-
tain the biggest gains from Al, followed by Southern and Northern Eu-
rope, and Developed Asia. Therefore, it can be concluded that countries
with the largest investments in Al are those with the biggest economic
gains.
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BEIHITAYKA UHTEJIMT'EHLINJA:
MHBECTHIIMOHU MOJEJIM 1 EKOHOMCKE
NMIUVIMKAOUJE Y BOAE®RUM ITPUBPEJIAMA

Jesena Tumorcku', Baanumup Pagusojesuh?, luana Konesa®
"MuoBaunonu nentap Yuusepsurera y Huury, Hum, CpGuja
2ExoHoMckH dakyarer, Yausepsutet y [Ipunrrunu
ca npuBpemeHuM ceauiuteM y Kocosckoj Murposunu, Cpbuja
3VHuBEp3UTET 32 HAMOHAJHY 1 CBETCKY ekoHomujy, Coduja, Byrapcka

Pe3ume

Bemrrauka MHTEIMIeHIMja IpeACTaBiba jeAHy Of HajBOKHHMjHX NOKPETAYKHX CHAra
Koja M3y3eTHO yTyde Ha OOJIMKOBam-e caBpeMeHe IpuBpese. Iben Benvku noteHumjan Me-
3 MHBECTHIIMOHE YCIIOBE M EKOHOMCKH pacT y BojehiM 3emMbama [IMPOM CBETa, Te O/~
CTUYE BHUXOBY EKOHOMCKY €KCHaH3Wjy. Bemrauka MHTENMreHIMja 3HA4ajHO JOIPUHOCH
yHanpelhemy nocioBHe epuKacHOCTH, TIpoLieca JOHOIICHA OJUTyKa 1 Pa3B0jy KBAIUTETHH-
JUX M IEPCOHANM30BAHKX IIPOM3BOJA U YCIyTa, a TUME HOJCTHYE Belly TPy MOTpOILIa-
4a ¥ ocTBapyje yBehane npuxone. V3y3erHo je Benmka rinodaiiHa KOHKYPEHIMja Y IPHI0-
Oujamy OcHeduTa 071 yoTpeOe BEIITAUKEe HHTEIUTCHIM]E, a Bojiehe 3eMibe UMajy TOMH-
HaHTHY TO3ULH]Y Y TOj KOHKYPEHTCKOj 6opOu. Mako cBe mpuBpese ocTBapyjy KOPUCTH 01
BEIITaYKe MHTENNTCHIM]e, 3eMJbe KOje Ipe/rbade [0 yllarambiuMa y 0Boj chepy, yKbydy-
jyhu Cjemnmene Amepnuke [pxase, Kuny u EBporty, kopucre BelTayky HHTEIUTCHIH]Y
Kako Ou yOp3ane Hampemak KJbYYHHX ceKTopa. Kao mokperay eKOHOMCKOT HAmpeTKa u
JPYIITBEHOT ONarocTama, y pafy ce JUCKYTYjy €KOHOMCKE MMIUIMKALMje HHBECTULIHjA Y
BEIUTAYKy MHTEJIMICHLU]Y, IPBEHCTBEHO Y TEHEPATHBHY BEIUTAYKy MHTEIMICHLIH]Y, 1 U
YTHIIaj BEIITAUYKe MHTEIMTCHIIHje Ha IPOXYKTUBHOCT, EKOHOMCKH PacT, HHOBAIHU]e, PaHy
CHAry, TPXKHILTE paja, T/,

Iws pana jecTe ia MpOICHW KOHIICHTPAIM]y WHBECTUIM]ja Y BEIITAUKY WHTEIIHICH-
Ljy Ha TI00a7IHOM HHUBOY. PacmipocTpameHOCT HHBECTHIIM]a Y BEIITAUYKY MHTEIUTCHIIN]Y
mmpoM EBporte, Azuje u M3paena ykasyje Ha r700aIHi TPEH/I Ka YCBajarby BEITAauKe MH-
TEJUIeHIHje, TIPH YeMy CBaKa 3eMJba KOPHUCTH CBOje KOMITapaTUBHE MPEHOCTHU Y TOJICTH-
Lamky TUX HHOBauyja. Jlaske, MocToje ¥ M3BECHH I0KA3H O HajOOJbHM reHEpPAaTHBHIAM HOBO-
OCHOBaHMM TIpexy3ehnMa 13 00JIacTH BEIUTayKe MHTENUI€HIMje 110 3eMJbaMa MM PErt-
OHNMa, Harnamasajyhu Bojehe urpade ca acrekra yKyImHO MPUKYIUBEHOT KaluTaia u ro-
JIMHE OCHVBama. EKOHOMCKe CHare reHepaTHBHE BEIITAUKe MHTEIUTECHIMjE ONpPaBIaBajy
3HavajHe (PMHAHCHjCKE MHBECTHIIM]E O] CTpaHe 3eMasba kao mro cy CAJl, Kuna u xibydHe
yianuue EBporcke yHuje. YKyIaH KaluTall NPUKYIUbEH Y OBUM HOBOOCHOBAaHHMM MpeIy-
3ehnMa noTBphyje KpymjaiaHy yiaory Kojy NpHBaTHE WHBECTHIHjE UMAjy Y MOACTUIIAEY
VMHOBallMja HA TIOJbY BEIITauyke MHTEIMreHnwje. Ha kpajy, y pamy ce cariienaBa OgHOC
HHBECTHIMja y BEIUTAYKy MHTEIUTeHIMjY U €KOHOMCKOT pa3Boja. Bemrrauka mHTEIMreH-
IIMja IOIPUHOCH €KOHOMCKOM pa3BOjy CTHMYJHIIYhH pacT MpoAyKTUBHOCTH KpO3 ayTo-
MaTH3alyjy NMPOM3BOIHUX TPOIIeca, Kao M eKCIIAH3MjOM MOTpOIIhe. [ eHepaitHo, yTunaj
BEIIITAYKe WHTEIUTCHIIH]E j€ CBUICHTHH)H MOCICABHIX TOIMHA UMajyhiul y BUTy aKyMyJTH-
panu edekaT MHOBAIMja TeHEPUCAaHUX TOKOM BpeMeHa. Vako cy Oenedutu of BemTauke
VHTEJIMTeHIHje TIO0ATHA U OCTBapyjy MX cBe 3eMJbe, Kuna n CeBepHa AMepuKa TOMH-
HHPAajy, a oaMax rocie Bux 1 Jy:xHa u CeBepHa EBpora, n Asmja. Crora, Moxe ce 3aKJby-
YHTH J1a 3eMJbe KOje JOMHUHHUPAjy TI0 MHBECTHIMjaMa y BEIITAYKy WHTEIUTCHIIH]Y HCTO-
BPEMEHO OCTBapyjy M HajBehe eKOHOMCKE KOPHCTH.
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Abstract

The COVID-19 pandemic has drastically changed the way individuals and companies
function. Several authors investigated consumer behavior after the appearance of the virus.
However, no study in Serbia examined online shopping patterns after the pandemic, i.e.,
after the official declaration of the end of the pandemic by the World Health Organization
in May 2023 (post-COVID-19). The aim of this paper is to explore whether there is a
significant association between purchasing online before and in the post-COVID-19
period, as well as between consumer age and location and purchasing behavior in the post-
COVID-19 period. The data of 298 respondents from Serbia was collected during January
2024. The Chi-square test results indicated a relationship between online shopping habits
before and after the pandemic, with 73% of previous non-online shoppers adopting e-
commerce in the post-pandemic period. However, the results also revealed no significant
association between age or location and the decision to shop online after the pandemic. The
study suggests that businesses should prioritise enhancing online shopping platforms, as
many consumers have continued or begun using them. Furthermore, it recommends that
businesses implement broader, more uniform strategies. Moreover, the study provides a
theoretical contribution by expanding knowledge on consumer behavior in the post-
pandemic period.
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IHOHAIIABE IMTOTPOITAYA IMTPUJINKOM
OHJIAJH KYITIOBUHE HAKOH COVID-19 IAHAEMUJE
Y PEIIYBJIMIIU CPBUJU

AncrpakT

IMangemuja Bupyca COVID-19 3Ha4ajHO je MpOMEHMIA HAaYMH Ha KOjH MOjeIHHLH
1 KomnaHuje pyHkuuonuiy. Hekonnko ayTopa je MCTpaKMBAalIO MOHAIIAKE MOTPO-
1avya HaKkoH I1ojaBe Bupyca, Mehytnm, y CpOuju HHje ClIpoBeZieHO UCTPaKHBabe Koje
OM HCTIMTANIO M YHOPEAWIO 00paciie OHJIAjH KyIOBUHE MOCNIC NaHAEMHje, Tj. Y HepH-
0Jly HAKOH 3BaHWYHOT IIpOTJIallierha 3aBpIlIeTKa aHAeMHuje o cTpaHe CBeTCKe 3/1paB-
cTBeHe opraHmsayje y majy 2023. romune (noct-COVID-19). Inub oBor pana je xa ce
HCTpaXU Ja JU MOCTOjU 3Ha4yajHa MOBE3aHOCT U3Mely KyIOBHHE IyTEeM MHTEpHETa Ipe
u 'y noct-COVID-19 mnepuony, kao u usMel)y crapocHe 100H U JOKalyje NOTpoIIaya u
noHamawa y noct-COVID-19 nepuony. Ilomaum o 298 ucnurtanuka u3z Cpouje mpu-
KyIUBCHH Cy TOKOM jaHyapa 2024. roguse. Pesynratn Xu-kBagpar Tecta Cy yKa3ajid Ha
NocTojame Be3e n3Mel)y HaBHKa BE3aHHX 3a OHJIAjH KYIIOBUHY IIPe M HAKOH IaHJIEMH]je,
npu 4emy je 73% paHHMjUX HEKOPHCHUKA OHJIAjH KyIOBHHE YCBOJHJIO €-TPTOBHHY Y
MIOCTIaHJEMH]CKOM Iteproy. MelhyTiMm, pesynratn cy Takohe rmokasanm Jja Hema 3Ha-
YajHe 1OBE3aHOCTH M3Mely ropmHa n JioKanuje U OmIyKe Jia ce KyIlyje OHJIajH HaKOH
na"gemuje. Crynuja npemnaxe aa mpexyseha tpeba na majy mpuopuTeT yHampehemy
OHJIJH TIaTGOPMH 3a KYHNOBHHY, jep MHOTH IOTPOIIAYH HACTaBJbajy WM Cy 3al0YesIl
na ux xopucre. [lopex Tora, mpenopyuyje ce na npenyseha UMIIeMeHTHpajy MIHpe U
yaudopMmHHje crpareryje. Takole, crynuja mpyxa TEOPHjCKU AONPHHOC MPOIIUPUBA-
HEM 3Hama O MOHAIaky ITOTPOIIaYya y HOCTIIAHIEMH]jCKOM NIEPHOTY.
Kibyune peun: moHamame norpomrada, COVID-19, kyrnoBuHa, OHIajH KyTTOBHHA

(xymoBuHa myTeM HHTepHeTa), mocT-COVID-19 nepuon.

INTRODUCTION

In recent years, the world faced a pandemic which began at the end
of 2019. The coronavirus disease (COVID-19) was first identified in Wu-
han, China, and represented a new strain of coronavirus that had not pre-
viously been detected in humans (European Centre for Disease Preven-
tion and Control, n.d.). The severity of the virus is clear, as it had caused
7,031,216 deaths and registered 774,631,444 cases by February 2024
(World Health Organization - WHO, n.d.). To limit the spread of the vi-
rus between 2019 and 2023, governments worldwide implemented vari-
ous measures, including restricting movement, closing malls and bars, en-
forcing mask mandates in public spaces, and promoting social distancing
(Ivanovi¢ & Antonijevi¢, 2020). The Republic of Serbia was one of the
countries affected by the virus. As of February 29, 2024, Serbia had con-
firmed 2,473,599 cases, with 17,715 deaths (Ministry of Health of the
Republic of Serbia COVID-19, n.d.).

The COVID-19 pandemic significantly altered consumer behavior
and reshaped market dynamics. This shift was the result of a complex in-
terplay between individual choices, societal responses, and evolving pub-
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lic health measures. The pandemic’s influence went beyond changing
consumer preferences and also introduced new business challenges and
opportunities. Numerous authors have examined the impact of the pan-
demic on consumer purchasing behavior (Bounie, Youssouf, & John,
2020; Kim, 2020; Hashem, 2020; Jensen, Yenerall, Chen, & Yu, 2021;
Shen, Namdarpour, & Lin, 2022). Some studies have found that the
COVID-19 pandemic has significantly impacted online shopping behav-
ior, with people preferring the safety of online purchases over the risk of
infection in physical stores (Soares et al., 2022; Szymkowiak et al.,
2021). Bhatti et al. (2020) found that global online shopping increased
due to COVID-19. Similarly, Donthu and Gustafsson (2020) examined
how consumer purchasing patterns changed across various countries, re-
vealing global trends such as a surge in online shopping, a shift in spend-
ing priorities toward essential goods, and a heightened focus on health
and hygiene products. Additionally, a global study by Cruz-Cardenas et
al. (2021) conducted a bibliometric analysis to track the effects of
COVID-19 on consumer behavior worldwide, showing how regions
adapted to digital technologies and e-commerce platforms during lock-
downs. Barrantes-Aguilar, Solis-Rivera and Villalobos (2023) reveal that
in a sample of forty countries, digital consumer behavior evolved during
the pandemic from a diverse range of characteristics to a more uniform
pattern among consumers across different nations. The findings of
Asuamah Yeboah (2023) highlight significant changes in consumer be-
havior in developing countries, including decreased spending on non-
essential items, a growing dependence on online shopping platforms, a
stronger preference for local and domestic products, and difficulties in
maintaining brand loyalty. These shifts reflect the impact of the pandemic
on consumption patterns and economic constraints. Gupta and Mukherjee
(2022) reveal that those who had a positive experience during the pan-
demic showed a stronger sustainable self-identity, which led to more sus-
tainable consumption practices and a shift towards online shopping in In-
dia. Consequently, individuals need to possess an adequate level of digital
skills to effectively use digital services (Bradi¢-Martinovi¢ & Banovi¢,
2018; Lazi¢, Vukmirovi¢, Banovi¢, Simovi¢, & Paunovié¢, 2023; Jevtic,
Vucekovi¢, & Tasi¢, 2023). Recognising the intricate relationship be-
tween consumer behavior and the diverse effects of COVID-19, Ivanovié¢
et al. (2020) identified significant differences in purchasing behavior be-
fore and during the COVID-19 pandemic in Serbia. The same authors al-
so explored the main motivations for online shopping, the most common-
ly purchased goods and services, and payment methods. However, there
is a lack of studies, both globally and in Serbia, that focus on consumer
behavior after the official declaration of the end of the pandemic, creating
a gap in understanding the trends in consumer habits. Bashar et al. (2023)
conducted a bibliometric analysis of 635 articles on consumer behavior
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during COVID-19, emphasising the need for future research to investi-
gate changes in purchasing behavior both before and after the pandemic.
Understanding behavioral changes can help businesses adjust their strate-
gies to better meet consumers’ needs and preferences. This analysis could
also reveal shifts in priorities, spending habits, and the adoption of digital
technologies, which are crucial especially for Serbia’s future develop-
ment. Additionally, it provides insights into market resilience and can
help predict future trends. This study focuses on the Republic of Serbia,
investigating whether consumer behavior changed following the end of
the COVID-19 pandemic. The aim is to analyse consumer behavior dur-
ing the post-declaration phase, after the World Health Organization
(WHO) ceased classifying COVID-19 as a global health emergency in
May 2023. Specifically, the authors examine whether consumer habits
shifted between the pre-pandemic period and the post-declaration phase.
Additionally, the study explores the relationship between post-COVID-19
online shopping behavior and socio-demographic variables such as age
and location. By comparing key factors like the main motivations for
online shopping, the most commonly purchased goods and services, and
payment methods before and after the pandemic, this paper addresses
gaps in previous research. The study offers a theoretical contribution by
expanding knowledge on consumer behavior, and practical implications
by providing relevant organisations with insights into individuals’ online
shopping habits.

LITERATURE REVIEW

Previous epidemics, such as SARS and MERS, have influenced
humans by modifying their behavior and contributed to an increase in the
number of online purchases. This stand is confirmed by Forster and Tang
(2005) through their examination of SARS in Hong Kong. The COVID-
19 pandemic significantly accelerated the shift toward online shopping
(Asuamah Yeboah, 2023; Gupta & Mukherjee, 2022). Bhatti et al. (2020)
and Donthu and Gustafsson (2020) also found a global rise in e-
commerce, with consumers prioritising essential goods like food and hy-
giene products. Cruz-Cardenas et al. (2021) highlighted how regions
adapted to digital technologies during lockdowns, further entrenching
online shopping habits. Das et al. (2022) observed increased demand for
affordable substitutes in unorganised sectors, driven by financial con-
straints. Billewar et al. (2022) and Diaz-Gutierrez, Mohammadi-Mavi,
and Ranjbari (2023) stated that the pandemic altered consumer behavior
in both online and in-store shopping environments. Shen, Lin, and
Namdarpour (2022) indicated a significant shift from in-store to online
purchasing due to the pandemic. Additionally, Nikoli¢, Per¢i¢, and Necak
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(2022) confirmed a change in the shopping behavior of Serbian consum-
ers. Based on this, the following hypothesis is formulated:

H1 — There is a significant association between purchasing online
before COVID-19 and in the post-COVID-19 period.

According to Slaba (2020), age significantly influences consumer
behavior, a finding that was further supported by Truong and Truong
(2022). During the initial phase of the pandemic, online shopping activity
increased across all age groups in California (Young, Soza-Parra, & Cir-
cella, 2022). Furthermore, official data from Statista (2023) and Eurostat
(2022) demonstrates differences in online shopping habits among various
age groups. Additionally, Shen, Lin and Namdarpour (2022) showed that
the elderly population, who previously did not purchase online, started
online shopping after the appearance of COVID-19. Bauboniené and
Gulevicitté (2015) indicate that e-commerce is most commonly used by
individuals between the ages of 25 and 34. Other studies have also
demonstrated that aging significantly impacts consumer behavior, leading
to changes in preferences, attitudes, and decision-making processes
(Shukla, 2023). Based on these previous studies, the following hypothesis
is formulated:

H2 — There is a significant association between consumer age and
purchasing online in the post-COVID-19 period.

Numerous studies have investigated the influence of location on
shopping behavior (Widowati & Purwanto, 2014; Bell, 2014; Shobirin et
al., 2016; Ariyanti & Fachrodji, 2021). Ren and Kwan (2009) suggest that
individuals with limited access to nearby stores are more likely to shop
online. Conversely, Adibfar, Gulhare, Srinivasan, and Costin (2022)
found that the area of residence (urban/rural) does not significantly im-
pact consumers’ e-commerce behavior. Based on this, the following hy-
pothesis is defined:

H3 — There is a significant association between consumer location
and purchasing online in the post-COVID-19 period.

In the following section, the authors provide an overview of data
from the Statistical Office of the Republic of Serbia. The analysis spans
the period before, during, and after the declaration of the end of the pan-
demic (2018-2023).

Online Shopping in the Republic of Serbia (2018-2023)

Table 1 shows the frequency of online purchases by individuals in
the Republic of Serbia in the period between 2018 and 2023 in percent-
ages.
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Table 1. Frequency of online purchases of individuals (%)
in the period 2018-2023 in the Republic of Serbia

Frequency of online purchases Year

2018 2019 2020 2021 2022 2023
In the last 3 months 309 342 36.1 423 47.8 51.0
More than 3 months (less than 1 year) 14.6 9.7 11.8 10.6 157 13.2
More than a year 9.1 13.1 91 82 95 92
Never used 454 43.0 43.0 39.0 27.1 26.6

Source: Statistical Olffice of the Republic of Serbia (2023)

It can be observed that during the 2018-2023 period, the share of
those who have never purchased online decreased, indicating the popular-
ity of e-shopping. Table 1, which presents statistical data on the frequen-
cy of online purchases in Serbia from 2018 to 2023, aligns closely with
the results of our study. The table shows a clear increase in the percentage
of individuals who reported online purchases in the last three months at
the time of completing the survey, rising from 30.9% in 2018 to 51.0% in
2023. This trend reflects the growing adoption of e-commerce, particular-
ly during and after the COVID-19 pandemic.

Our study results are consistent with these statistics, as we ob-
served that a significant number of respondents continued to shop online
in the post-pandemic period, with 73.33% of individuals who had not
shopped online before the pandemic adopting this behavior after the pan-
demic. This reinforces the idea that the pandemic catalysed the wide-
spread acceptance of online shopping in Serbia. Additionally, our find-
ings showed that those who were already engaged in online shopping be-
fore the pandemic have maintained this habit, further contributing to the
upward trend observed in Table 1. The alignment between national statis-
tical data and our survey results enhances the validity of our conclusions,
highlighting the long-term impact of COVID-19 on consumer behavior
and the need for ongoing improvements to online shopping platforms in
Serbia.

Table 2 presents the list of goods or services purchased (ordered)
online for private use in the previous year.

Table 2. List of top five goods or services bought (ordered) online for
private use in the previous year shown in % of individuals

Goods or services 2018 Goods or services 2023
Clothes, sports goods 55.5 Clothes, shoes, accessories 69.7
Household goods 22.6  Sports equipment 28.1
Electronic equipment 18.3  Furniture, home goods 17.2
Books/magazines/newspapers 12.2  Food Delivery 17.2
Medicines 8 Other 16.6

Source: Statistical Office of the Republic of Serbia (2023a)
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It is evident that clothes were the most popular category in both
years. These statistics align with U.S. official data (Statista, 2023a), in
which clothes and shoes are the two most popular categories for online
purchases. After the appearance of COVID-19, ordering food online has
become popular among individuals, resulting in a high position of catego-
ry Food delivery (Glovo, Wolt, etc.). Table 3 shows the frequency of in-
dividuals’ online purchasing. Forster and Tang (2005) stated that besides
the increased online shopping due to the epidemic, the most bought prod-
ucts were cleaning and existential products. In the case of MERS in South
Korea, Jung et al. (2016) found that the highest share of goods purchased
online consists of grocery products.

Table 3. Frequency of online shopping in the previous three months
(2018-2021)

Frequency 2018 2019 2020 2021
1-2 times 57 53.2 51 64.1
3-5 times 27.2 30.6 35.1 30.2
6-10 times 10.2 9.4 10.2 4.4
More than 10 5.6 6.8 3.6 1.3

Note: For the years 2022 and 2023, the Statistical office did not provide
the same analytics preview, so the authors did not include data in a table.
Source: Statistical Olffice of the Republic of Serbia (2023)

Based on the available data from Table 3, it can be concluded that
during the period between 2019 and 2021, the percentage of those who
purchased 1-2 times in the last three months increased at the time of com-
pleting the survey, while the share of those who made online purchases
more than ten times decreased. Table 4 provides an overview of money
spent on online shopping.

Table 4. Money spent by individuals on online shopping
in the Republic of Serbia in the previous three months (% of individuals)
in the period 2018-2021

Money spent (in EUR) 2018 2019 2020 2021
Less than 50 55.4 59.7 55.6 49.5
50-100 234 24.8 22.1 28.5
100-500 17.3 12.6 18.5 15.2
500-1,000 2.1 0.9 1.8 0.7
1,000 and more 0.7 1 0.1 0.1

Note: For 2022 and 2023, the Statistical office did not provide the same analytics,
so the authors did not include data in a table.
Source: Statistical Office of the Republic of Serbia (2023a)
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Table 4 shows that most individuals bought goods (or services) for
less than 50 EUR each year of the observed period. Additionally, more
people spent between 50 and 100 EUR in 2021 (compared to 2018-2020).
The cause for that could be the financial aid provided to citizens by the
government of the Republic of Serbia to reduce the consequences of
COVID-19.

METHODOLOGY

The total sample size of 298 respondents from Serbia comprised
82.55% women and 17.45% men. The structure of the sample by age cat-
egory is shown in Table 5.

Table 5. The structure of the sample by age group (%)

Age group %
18-24 25.50
25-34 44.97
35-44 14.77
45-54 10.07
55-64 3.36
Other Below 1%

Source: Authors

The respondents belong mainly to the age groups 25-34 and 18-24.
These statistics align with official Statista data (2023), indicating that In-
stagram users, one of the main survey distribution channels, are predomi-
nantly aged between 25 and 34 years (30.3%), and 18 and 24 years old
(30.8%).

The primary location of the respondents is Belgrade (77.85%),
with other cities that make up a total of 12.15%. That corresponds with
the official statistics of the Republic of Serbia (2023), which show that
Belgrade is the largest city with approximately % of the total population.

For this study, the authors used the same instrument used in the
study conducted in 2020, but with adaptations specific to this research.
The reason for using an almost identical online questionnaire is to have
consistency in analysis. The questionnaire was distributed via social net-
works: LinkedIn, WhatsApp, Viber, Facebook, and Instagram.

The questionnaire consists of six socio-demographic questions and
questions regarding shopping habits before and after the pandemic, with a
detailed examination of the behavior of online shopping users (frequency
of buying online, motives for purchase, category of goods/services, pay-
ment methods, etc.) and non-users (the reasons for not shopping online).
The estimated average time for filling out the survey is less than five
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minutes. The survey was distributed in January 2024, i.e., in the post-
COVID-19 period (after May 2023).

To examine and determine the significance of the association be-
tween the mentioned variables, we used the Chi-Square test with a signif-
icance level of 5%.

RESULTS AND DISCUSSION

The results show that most online shopping users purchased
clothes and sporting goods (Table 6). Ivanovi¢ et al. (2020) also reported
similar findings during the pandemic.

Table 6. Category of goods or services that respondents in Serbia
purchased or ordered over the Internet (e-commerce) for private use
in the post-COVID-19 period

Category of goods %

Clothes, sports goods 39.79
Books/magazines/newspapers 26.64
Tickets for events 26.27
Other 7.30

Source: Authors

The motives for online purchases in the post-COVID-19 period are
outlined in Table 7. The most common reason was the desire to save time
compared to in-store shopping, a finding consistent with the observations
of Huseynov and Yildirim (2016), and Mittal (2013), who emphasised the
significance of time-saving in the context of busy lifestyles. On the other
hand, some authors have pointed out challenges in online purchasing,
mainly due to the inability to physically interact with products, such as
feeling, smelling, or trying them out (Katawetawaraks & Wang, 2011; Al-
Debei et al., 2015). Interestingly, laziness was mentioned as a motive,
though it accounted for less than 1%.

Table 7. Motives for online purchasing in the post-COVID-19 period

(% of respondents)
Motives %
Saving time 40.92
Better conditions with online ordering ~ 32.62
Lower costs 19.69
More free time 6.15
Lazy to purchase in-store 0.62

Source: Authors
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During the pandemic, individuals in Serbia bought online because

many stores operated exclusively on the Internet. Additionally, individu-
als wanted to minimise health risks and save time (Ivanovi¢ et al., 2020).

Table 8. Payment methods

Method %

Cash on delivery 36.69
By card 33.87
M-banking 19.35
E-banking 10.08

Source: Authors

As indicated in Table 8, the predominant payment method is cash
on delivery. This finding aligns with previous studies where this method
consistently outranked e-payment options (Purwandari, et al., 2022).
Halaweh (2018) noted that cash on delivery remains a preferred method
due to concerns over online payment security. However, in contrast,
countries like the United States experienced a stronger shift toward e-
payments during the pandemic (Jensen et al., 2021), reflecting varying
levels of trust and digital infrastructure across different regions. The con-
tinued preference for this payment approach is attributed to customers’
apprehension, stemming from a perceived lack of security and trust in al-
ternative payment methods. Furthermore, a segment of unbanked individ-
uals exclusively use cash for transactions (World Bank, 2021).

The Chi-Square test results are shown in Tables 9, 10, and 11.

Table 9. Chi-Square test of HI

Value df Asymptotic Exact Sig. Exact Sig.
Significance (2-sided) (1-sided)

(2-sided)
Pearson Chi-Square 52.122 1 .000
Continuity Correction® 48.944 1 .000
Likelihood Ratio 49.547 1 .000
Fisher's Exact Test .000 .000
Linear-by-Linear Association 51.947 1 .000

N of Valid Cases 298
Source: Authors’ calculation

Results from Table 9 show that the p-value (p=0.000) is lower than
the alpha (¢=0.05). It means that the null hypothesis is rejected, and it can
be concluded that there is a significant association between purchasing
online before and in the post-COVID-19 period.
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Not purchased before

0% 10% 20% 30% 40% 6E0% 60% 70% 80% 90% 100%

® Purchased after = Not purchased after

Figure 1. Consumer behavior before COVID-19 and
in the post-COVID-19 period

Thus, around 73% of those who had never bought before pur-
chased in the post-COVID-19 period, while 99% of those who purchased
before continued purchasing in the post-COVID-19 period (Figure 1).

The result aligns with the findings of Ivanovi¢ et al. (2020), con-
sidering they found a significant association between consumer behavior
before and during a pandemic. Diaz-Gutierrez et al. (2023) found that
customers did not fully transition to online purchasing. The study sug-
gests that, following the COVID-19 pandemic, many individuals reverted
to in-store purchasing. Kumar et al. (2024) stated that changes resulting
from COVID-19 led to a shift towards online purchasing, with more peo-
ple opting for this method over in-store shopping. Similar findings were
reported in other regions, such as the United States, where Jensen et al.
(2021) observed a substantial increase in online shopping during the pan-
demic, which persisted post-pandemic. Similarly, Bhatti et al. (2020)
documented a global rise in e-commerce during COVID-19, emphasising
that digital transformation accelerated across various sectors, reinforcing
our results which show a strong continuation of online shopping. Addi-
tionally, respondents who did not shop online after the pandemic (4.4% of
the total sample) most commonly cited the following reasons for avoiding
online shopping: a preference for seeing products in person (76.9%), un-
certainty about product quality (38.5%), and long delivery times (30.8%).
These findings are in line with Daroch, Nagrath, and Gupta (2021),
Karthikeyan (2016), and Alam and Elaasi (2016).

The results presented in Table 10 show that the p-value is higher
than the alpha, indicating a non-significant association between consumer
age and online purchasing behavior in the post-COVID-19 period. Ullah
et al. (2019) similarly found no significant relationship between consum-
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ers’ age and purchasing decisions. Although younger demographics are
increasingly using the internet and online platforms for shopping (Statis-
ta, 2023), older individuals also continue to use these platforms, either as
a habit developed during the pandemic or as a more efficient method of
shopping. In contrast, Vasudeva (2022) and Slaba (2019) found different
results. Vasudeva (2022) observed that age influences consumer behavior
in the socio-digital era, while Slaba (2019) concluded that age significant-
ly affects consumer behavior.

Table 10. Chi-Square test of H2

Value df Asymptotic Exact Sig. Exact Sig.
Significance (2-sided) (1-sided)

(2-sided)
Pearson Chi-Square 3111 577
Continuity Correctionb 105 1 746
Likelihood Ratio 302 1 .583
Fisher's Exact Test .641 363
Linear-by-Linear Association 310 1 578

N of Valid Cases 298
Source: Authors

As indicated in Table 11, the p-value surpasses the alpha level
(0=0.05), implying no significant association between consumer location
and online purchasing in the post-COVID-19 period. This finding aligns
with the results of Singhdong and Setyawan (2016), who concluded that
customers’ location does not influence purchase decisions, while Brata et
al. (2017) and Rizal et al. (2017) reported the opposite results. Further-
more, Ren and Kwan (2009) suggested that geographical location, partic-
ularly access to physical stores, plays a crucial role in consumers’ shop-
ping decisions. Thus, individuals may prefer purchasing online when the
store is not so nearby.

Table 11. Chi-Square test of H3

Value df Asymptotic Exact Sig. Exact Sig.
Significance (2-sided) (1-sided)

(2-sided)
Pearson Chi-Square 1.228 1 268
Continuity Correction® 741 1 .389
Likelihood Ratio 1.143 1 285
Fisher's Exact Test 321 192
Linear-by-Linear Association 1.224 1 269

N of Valid Cases 298
Source: Authors
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CONCLUSION

The COVID-19 pandemic significantly reshaped consumer behav-
ior, altering market dynamics through a complex interplay of individual
choices, societal responses, and evolving public health measures. This
study examines online shopping habits before and after COVID-19 and
explores the relationship between consumer demographics, such as age
and location, and post-COVID-19 purchasing behavior. The findings of
this research provide a solid foundation for future studies, as the post-
COVID-19 effects on consumer behavior remain underexplored, particu-
larly in the Republic of Serbia.

The Chi-Square test was used to evaluate the hypotheses, revealing a
significant association between pre-pandemic and post-COVID-19 be-
havior. However, neither age nor location showed a statistically significant
relationship with post-COVID-19 purchasing behavior. Notably, consum-
ers who purchased online before the pandemic continued doing so after-
ward. For those who had not previously shopped online, 73.33% changed
their behavior and began purchasing online in the post-COVID-19 period.

The study also found that the most frequently purchased items in-
cluded clothing and sports goods, household items, electronic equipment,
and books (magazines and newspapers). A shift in consumer behavior was
observed, with consumers focusing on essential goods like groceries and
medicines during the pandemic, and transitioning to non-essential, higher-
priced items such as electronics and household goods in the post-pandemic
period. The primary motives for online shopping after the pandemic were
time-saving and better conditions offered by online platforms. The most
common payment methods were cash on delivery and card payments. The-
oretically, the study contributes to the existing body of knowledge on con-
sumer behavior by providing insights into online shopping habits in Serbia,
and by offering a deep understanding of behavior patterns before and after
the pandemic. The practical implication is that businesses should prioritise
maintaining the quality of their online platforms and develop strategies to
attract individuals who do not currently shop online. Companies should
therefore adopt a more effective approach to persuade non-users by empha-
sising the numerous advantages of online shopping. Policymakers should
take appropriate steps to enhance trust among individuals, strengthen digi-
tal literacy, and increase confidence in e-payment systems, thereby address-
ing the preference for cash on delivery and encouraging the adoption of se-
cure online payment methods.

There are several limitations to this study. First, the sample size is
relatively small, which may limit the generalisability of the findings to the
broader population. Future studies should include a larger sample to im-
prove the robustness of the results. Second, women were predominant in
the sample, as they are generally more likely to participate in online sur-
veys (Becker, 2022; Smith, 2008). This gender imbalance may skew the re-
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sults, so future research should ensure a more balanced gender rep-
resentation to accurately reflect consumer behavior. Third, distributing the
questionnaire via social media platforms, while effective in reaching a large
audience, may have introduced selection bias, as social media users tend to
be younger and more digitally engaged. Future studies should incorporate a
combination of survey methods. Fourth, only two socio-demographic vari-
ables are included in the analysis (age and location). Future studies should
incorporate a wider range of socio-demographic variables such as gender,
income, education level, occupation, marital status, and digital literacy lev-
el, to provide a more comprehensive understanding of this topic. Fifth, the
study is conducted only on the Serbian population. Conversely, further re-
search should incorporate other countries to compare consumers’ purchas-
ing habits. Additionally, longitudinal studies are recommended to provide a
more detailed understanding of changes in consumer behavior over time.
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IHOHAIIABKBE IMTOTPOITAYA ITPUJINKOM
OHJIAJH KYITOBUHE HAKOH COVID-19 TIAHAEMUJE
Y PEIIYBJIMLIU CPBUJHN

‘Buna NBanoBuh, Mapuja Autonujesuh
HucTuTyT ekoHOMCKHX Hayka, beorpan, CpOuja

Pe3ume

[Nanpemuja Bupyca COVID-19 3Ha4ajHO je mpoMEHHIa HAYMH Ha KOjU MOjeJUHIHN U
xoMnanyje pyHkimoHumy. Llnb oBe cTyauje je Ja yTBPAM J1a JIM MOCTOjU 3HaYajHa Be3a
n3Mel)y KyNoBHHHMX HaBHKA IPe W IMOCJE MaHAeMHje, Kao M Jia JIM MOCTOjH MOBE3aHOCT
nm3melly remorpad)Ckux KapakTeprucTHKa (CTapoCcT U MECTO NPEOMBAIIHILTA UCIIUTAHUKA) U
noHaiasa norpoutada y nocr-COVID-19 nepuony.

HcrpaxuBame je cripoBezieHo y CpOuju Ha y30pKy oJ1 298 ncIiMTaHNKa TOKOM jaHyapa
2024. romuHe. Pesynratn Xu-KBajpar TecTa IOKasyjy Ja MOCTOjH 3HAa4ajHa ITIOBE3aHOCT
mMelly KyNOBHMX HaBMKa Ipe M rocie maHaemuje. Mehytum, crapoct M Mecto
NMpeOMBaNMINTa HHUCY HMMajdd 3HA4ajHy IOBE3AHOCT Ca OHJIQjH KYIIOBUHOM HAaKOH
nanzemuje. OTKPUBEHO je J1a Cy IOTPOIIavH KOjU Cy paHHje KyNOBaIN OHJIAjH HACTaBUIIH
ca CBOjOM HABMKOM M HAKOH MaHJeMuje, oK je 73.33% OHMX KOjU MPETXOIHO HHCY
KyTOBAJIM OHJIajH MIOYENO Ja KyIlyje Ha OBaj Ha4MH. JJOMHHAHTHE KaTeropuje IMpon3BoJa
Koje cy Omiie mpeaMeT KyIMOBUHE HaKOH MaHAeMuje YKIbyuyjy ozaehy, kyhne amaparte u
eJIeKTPOHCKY onpeMy. OCHOBHM MOTHBH 33 OHJIAjH KyNOBUHY HAaKOH NMaHJEMHje OWIH Cy
yIiTesa BpeMeHa U OOJbH YCJIOBH HapyuwBama, a Hajuemhu meroan mrahama Owm cy
TOTOBHMHOM TIpH J0CcTaBH M utahame kapTuioM. CTyauja mpencTaBiba aIeKBaTHY OCHOBY
3a Oymyha ucTpakuBama O TOHAIIAlky MOTpolada, y3uMajyhm y o03up MoryhHocT
HEOYEKMBAHMX OKOJTHOCTH ca KOjrMa Ce M0jeANHIA MOT'Y CYOUHTH Ha IMI00aTHOM HHBOY.

APPENDIX — QUESTIONNAIRE

1. Gender
Female
Male

2. Age
Under 18 years
18-24
25-34
35-44
45-54
55-64
65-74
74+
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3. Place of residence
Beograd
Novi Sad
Nis
Krusevac
Cacak
Valjevo
Sombor
Pancevo
Kikinda
Subotica
Zrenjanin
Sremska Mitrovica
Uzice
Sabac
Jagodina
Kraljevo
Kragujevac
Bor
Pozarevac
Zajecar
Leskovac
Pirot
Smederevo
Vranje
Prokuplje
Pristina
Kosovska Mitrovica
Gnjilane
Pe¢
Prizren
Novi Pazar
Loznica

4. Before the outbreak of COVID-19 (coronavirus), did you purchase/order products
or services online?
Yes
No

5. Since the end of the pandemic (May 2023), do you purchase/order products or
services online?
Yes (Proceed to question 6)
No (Proceed to question 12)

Behavior since the end of the pandemic - May 2023

6. How frequently do you purchase/order products or services online?
Daily ' 2-5 times a week (__ Once a week 2-3 times a month __ Once a month

7.  What are the reasons for your online purchases?
Lower prices
Time savings
More free time
Many stores offer better conditions through online ordering
Other
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8. What do you most frequently purchase/order online?
Food and groceries
Pharmaceutical and hygiene products
Clothing and sports equipment
Household items (furniture, toys, etc.)
Books, magazines, newspapers
Accommodation (hotels, etc.)
Electronics
Tickets for cultural events
Telecommunications services
Games
Movies and music
Hardware
Other

9. Please indicate how many times you have purchased the following products:
Never  Once Twice More than twice

Food and Groceries

Pharmaceutical and Hygiene Products
Clothing and Sports Equipment
Household Items (Furniture, Toys, etc.)
Books, Magazines, Newspapers
Accommodation (Hotels, etc.)
Electronics

Tickets for Cultural Events
Telecommunications Services

Games

Movies and Music

Hardware

Other

10. What is the total amount you typically spend per order for products/services
purchased online?
Up to 1,000 RSD
1,000-5,000 RSD
5,000-10,000 RSD
Over 10,000 RSD

11. How do you make payments?
Credit/Debit card
Cash on delivery
E-banking (via the bank's website)
M-banking (via mobile banking app on smartphone or tablet)
Other

12. What are the reasons you do not shop online?
The process is complicated
I am not confident in the quality of the products
Long delivery time
High shipping costs
I prefer to see and try the product in person
I do not trust this type of shopping (I do not feel secure)
Poor experience
Other
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YTULHAJ CTPAHUX JTUPEKTHUX HHBECTUIIUJA
HA HEJEJHAKOCT JOXOTKA Y EBPOIICKUM
TPAH3ULIUOHUM 3EMJ/bAMA

Ancrpakr

VY okBupy Arenne 2030, Yjenumene Hanuje cy neHHUCAIE CeJaMHAECT [IJbEBa
OJIPXKMBOT Pa3Boja, IPH YeMy jelaH OJ THX LMJbeBa jeCTEe CMAKCH-E HEjSAHAKOCTH U
peliaBambe perHoHaIHUX U INI00aIHUX n3a3oBa. MelyHapoane nuBectuiuje (mocedbHo
y 00JHKYy CTpaHHX TUPEKTHHX MHBECTHUIIMja) HABOJE CE Kao je[aH OJ BOXHHUjUX (ak-
Topa y 60pOM IPOTHB EKOHOMCKE HEjeJHaKOCTH MHUpoM cBeTa. Luis paga je ucnutu-
Bam€ yTHIAja cTpaHuX AupekTHUX mHBectunuja (CIN) Ha HejeqHAKOCT y pacrnoienn
noxortka y 3emsbama Llentpanne u Mcroune EBporne u 3anagnor bankana (CEE-11 +
WB). Kao MeTomoyomkn OKBHpP y HCTpaKHBamy, KOpHIINEH je MaHel pPerpecHoHd
MOJIET, JIOK jé BPEMEHCKH OKBHP OrpaHuueH Ha nepuox nzmehy 1996. u 2020. romu-
He. [Tokazano je na C/IU nmoBehapajy HejeaHAKOCT TOXOTKA y 1Ba aHAIM3UPAHA MEPU-
ona: nepuoxay 1996-2020. u mornepuony 1996—2008. HacynpoT Tome, y noTnepuomy
2009-2020. npumus C/IU je nMao mo3uTHBaH edekaT Ha HEJeJHAKOCT JOXOTKa, CMa-
wyjyhu HejegHakocT. JlonpuHOC HCTpaKuBama ce Oriefd y MOMyHkaBamby rena Koju
MIOCTOjU y JUTEpaTypu y oBoj obnactu, Oyayhu na je manu Opoj pagoBa UCIHUTHBAO
yrunaj C/AU Ha Hejemnaxoct goxoTtka y CEE-11, yxpydyjyhu u 3emspe 3amamHor
bankana (WB).

KibyuHe peun: HejeIHAKOCT JOXOTKA, CTpaHe TUPEKTHE HHBECTHUIIN]E, EBPOIICKE
TPaH3HLIMOHE 3eMJbE, TIAHEIN perpecHja.

INTRODUCTION

Inequality in income distribution represents one of the most common
problems both in developed and developing countries. According to the
World Inequality Report (2022), 10% of the richest world population pos-
sesses 52% of the global income, while the poorest 50% possesses only
8.4% of the global income. It means that the biggest part of the world popu-
lation is quite poor. Almost 4 billion people in the world survive with less
than 6.7 USD daily. As one of the important components of globalisation,
foreign direct investments (FDI) can impact income inequality in a host
country. On the one hand, economists and policy creators think that FDI
can decrease income inequality contributing to the growth and development
of a host country, through channels such as transferable managerial skills
and modern technology, the access to export markets and human capital
development. On the other hand, in spite of the fact they represent an im-
portant generator of economic development, FDI can increase income ine-
qualities through the increase of salary inequalities in host countries and re-
patriation of profit in the home country (Wang et al., 2023).

The subject of this paper is the analysis of FDI impact on income
inequality in the so called ‘new’ member countries of the EU (CEE-11)
and the countries of the Western Balkans (CEE-11+ WB). In compliance
with the chosen research subject, the aim of this paper is to examine,
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through theoretical and empirical analysis, whether foreign direct invest-
ments have contributed to the decrease in income inequality in CEE-11+
WB. The hypothesis tested in the paper is the following:
HI1: Foreign direct investments decrease income inequalities in
CEE-11+ WB.

The contribution of this paper is twofold. First, the relation be-
tween FDI and income inequality in the CEE-11 and the countries of the
Western Balkans is analysed in the paper, by which the gap that exists in
literature is being filled. Second, the results of this paper have significant
economic and political implications for the analysed countries.

The paper is structured as follows: After the introductory part, an
empirical literature review is presented. Methodology gives the review of
the model that is used for the empirical analysis and shows the resources
of data used in the research. The empirical results demonstrate the impact
of foreign direct investments on income inequality. In the concluding
considerations, the main results to which we came across in the paper are
summed up, and the main limitations of the paper, along with recommen-
dations for future research are indicated.

LITERATURE REVIEW

The concern about a possible connection between FDI and income
inequality within a country is often present in current political discourse
and academic debates. Despite there being a great number of theoretical
and empirical papers related to the examination of the relation between
FDI and income inequality, there is no unique attitude regarding this
question. In accordance with the so called hypothesis of optimal income
disparities, there is a determined level of income inequality that is optimal
from the point of view of economic growth. If income inequality is lower
than the optimal level, the most productive and most qualified workers
are not paid enough, and motivated to completely use their skills and abil-
ities in doing business. When the income of these workers is not signifi-
cantly different than the income of less qualified workers and is charac-
terised by lower income, they can feel underestimated. This situation
leads to a decrease in the efficiency of their work and motivation, as well
as their desire for improvement. In this situation, the inflow of FDI can
lead to a decrease in the growth of work productivity of the most quali-
fied workers and the increase of their income. In this case, this can lead to
the increase in the disparity of a country’s income (Lipsey & Sjoholm,
2004). On the other hand, if income inequality is above the optimal level,
less qualified workers earn less, which can cause a sense of injustice, ex-
ploitation and poverty. As a consequence of this, workers with smaller in-
comes are prone to think less creatively and are less dedicated to work. In
such conditions, the location of FDI in a country due to lower incomes
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can increase the incomes of employees and contribute to the decrease of
income inequality (Misztal, 2020).

In order to illustrate the complexity of the relation between FDI
and income inequality, Huang, Sim, and Zhao (2020), using meta-
regression analysis applied on 543 empirical studies, conclude that 41%
of the research discovered positive and statistically significant effects of
FDI on income inequality, while the remaining 59% of the research stated
that there is a negative or insignificant effect. How FDI will affect ine-
quality depends to a great extent on the level of economic development
(Shahbaz, Loganathan, Tiwari, & Sherafatian-Jahromi, 2017; Huang, Sim,
& Zhao, 2020). Having in mind the aforementioned, the relation between
FDI and inequality changes as a country develops (Wu & Hsu, 2012).

Empirical studies on the relation between FDI and income inequal-
ity can be classified into four groups. The first group of studies concludes
that FDI worsen income inequality in the host country (Wu & Hsu, 2012;
de Groot, 2014; Asteriou, Dimelis, & Moudatsou, 2014; Huang, Chen,
Bihong, & Yang, 2017; Zulfiu Alili & Adnett, 2018; Khan & Nawaz,
2019; Ma & Ruzic, 2020; Phan, 2022). Some of the reasons for the
growth of inequality are financial globalisation (Milanovic, 2005; Azis &
Shin, 2015; Furceri & Ostry, 2019) and inequality in salaries between the
qualified and the non-qualified work force (Figini & Gorg, 2011). The
second group of papers concludes that FDI decrease income inequality
(Ulcal, Haug, & Bilgin 2016; Rezk, Amer, Fahti, & Sun 2022) as a result
of the improved management of the corporate and public sector (Hecht,
Razin, & Shinar, 2002), bigger investments (UNDP, 2017), bigger sav-
ings (Beer, 2015), reaching a moderate democracy level (Gossel, 2022),
bigger trade openness and infrastructure improvement (Tung, 2022), and
a higher level of human capital (Yuldashev et al., 2023). The third group
consists of studies that do not find a significant connection between FDI
and inequality (Sylwester’s, 2006; Franco & Gerussi’s, 2013, Im &
McLaren, 2015; Fazaalloh, 2019). The last group of papers comes to
mixed conclusions. For example, in the research carried out for Latin
America states, Calvo and Hernandez (2006) conclude that FDI decrease
inequality only if pre-requisite capital and conditions for work favour
overflow effects, while Bhandari (2007) concludes that FDI worsen ine-
quality in salaries, but improve capital inequalities. Bogliaccini and Egan
(2017), show that the inflow of FDI in the sector of services contributes
to an inequality increase, while inflows into primary and industrial sector
are not connected with the increase of income distribution inequality. In
their research, Cho and Ramirez (2016) show that the inflow of FDI has
the tendency to increase inequality in the short term, and decrease it in the
long term, emphasising that developing countries should accept the nega-
tive impact as a compromise in the process of development. Lee, Lee and
Cheng (2020) conclude that the benefits of FDI that decrease inequalities



The Impact of Foreign Direct Investments on Income Inequality in CEE-11... 381

weaken as countries become financially more developed. Nguyen (2021)
concludes that FDI increase income inequality in developed countries,
and decrease it in developing countries. Furthermore, in both group of
countries, the manner of managing and education decrease inequality,
while economic growth increases it. The negative effect of FDI on in-
come inequality in developing countries, and their positive effect in de-
veloped countries is also in the paper of Wang et al (2023). Gam, Oanh
and Dang (2023) show that FDI increase income inequality in developing
countries. However, when FDI reach 99% of the GDP, income inequality
decreases. This result shows that the relation between FDI and income in-
equality has the shape of an inverted-U curve.

When it comes to the relation between FDI and income inequality
in transition countries, the literature is pretty scarce and ambiguous
(Mihaylova, 2015; Josifidis, Supi¢ & Bodor,, 2020). A positive relation
between FDI and income inequality in European transition countries is
confirmed in numerous papers (Bandelj & Mahutga, 2010; Grimalda,
Barlow, & Meschi, 2010; Halmos, 2011; Asteriou, Dimelis, & Mou-
datsou, 2014). On the other hand, a negative relation between FDI and in-
come inequality is proven in a significantly lower number of papers
(Georgantopoulos & Tsamis, 2011; Braha-Vokshi et al., 2021; Josifidis,
Supi¢, & Bodor, 2021). Bhandari (2007), Franco and Gerussi (2013), and
Misztal (2020) do not find a statistically significant relation between FDI
and income inequality.

METHOLOGY AND DATA

When choosing the sample, the choice is to observe the countries
who are ‘new’ members of the EU (the CEE-11) and countries of the West-
ern Balkans, for which there is available data. The sample consists of 14
European countries, of which 11 are the members of the EU (Poland, Czech
Republic, Slovakia, Estonia, Latvia, Lithuania, Hungary, Slovenia, Bulgar-
ia, Romania and Croatia), and the remaining three countries are EU candi-
dates: the Republic of Serbia, North Macedonia and Albania. The research
was carried out for the period between 1996 and 2020, as well as for two
subperiods: 1996-2008 and 2009-2020. Secondary data from two data ba-
ses is used in the research: the World Bank and the United Nations (a de-
tailed description of used variables is shown in the Appendix, Table Al).
Panel data that has the character of balanced macro data is used in the re-
search, and the formed model falls into the group of linear panel models.
Bigger possibilities for identifying and measuring effects that cannot be es-
tablished by using only the comparative data of more units of observation
or only the time data of one unit of observation is an advantage of using
panel data (Baltagi, 2005). Hsiao (2003) states that the advantages of using
panel data are also reflected in the possibility of controlling individual het-
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erogeneity, providing more and quality information, bigger variability and
less collinearity between variables.

For testing the impact of FDI on income inequality, the following
equation has been used:

GINI; =B + BuFDIi+ X+ €+ vit wie (1)

where: GINI; is a dependent variable and represents Gini index in country
i in time ¢; FDI; is an independent variable and is measured as a leap of
FDI inflow as % GDP in country i in time #; X represents control variables;
& represents individual effects; v, represents time effects (¢ = 1996... 2020);
and u, is an accidental error with null mean value and constant variance.

Control variables X include GDP per capita in country 7 in time ¢
(GDPy), as a traditional measure of economic growth, enrolment in sec-
ondary school expressed in % of the total number of citizens (HSEj), fi-
nal public spending as % of GDP (PSi) and unemployment rate (URj).
The impact of independent variables on the dependent variable is as-
sessed by using a Fixed Effects Model and a Random Effects Model. For
the purpose of choosing an adequate and representative model, the choice
between Fixed Effects Model and Random Effects Model was made by
applying the Hausman test.

After choosing a corresponding model, the existence of autocorre-
lation and heteroscedascity were also examined, by applying the follow-
ing tests: the Wooldridge test for autocorrelation problem identifying, and
the Wald test for heteroscedascity problem identifying with fixed effects
models, and the Breusch and Pagan Langrangian multiplier test for the
random effects model.

For the purpose of obtaining a valid statistical conclusion when
some of the assumptions of the basic regression model are violated, lean-
ing on the robust standard errors is usual (Hoechle, 2007). Under the con-
dition that residuals are independently distributed, standard errors ob-
tained with the help of this estimator are consistent even if the residuals
are heteroscedastic. In Stata consistent, or ‘White’ standard errors are ob-
tained by choosing option vce (robust).

RESULTS AND DISCUSSION

For the purpose of checking the correlation and nature of the rela-
tion between independent variables, Pearson’s Coefficient Correlation
was used. The results of correlation analysis are shown in Table 1. The
results of correlation analysis show that there is a slight or insignificant
correlation between the independent variables.
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Table 1. Correlation Matrix

FDI; GDP; HSE; PSi URj
FDI; 1.000 - - - -
GDP; 0.5284  1.000 - - -
HSE; 0.3907 0.6975 1.000 - -
PS; 0.0502 0.1656  0.2648  1.000 -
URj -0.0663 -0.3446 -0.2512  0.0154  1.000

Source: Authors

On the basis of the analysis of the Hausman test (Table 2), it can
be concluded that it is better to apply the Fixed Effects Model than the
Random Effects Model in order to assess the impact of the independent
variables on the dependent variable in all three of the observed periods.

Table 2. Results from Hausman test

Hausman test Ho: Cross- section random effects
1996-2020 chi2(4)=17,80, prob>chi2=0,001

1996-2008 chi2(5) = 20,06, prob>chi2 =0.001
2009-2020 chi2(4) = 18,56, prob>chi2 =0,001

Source: Authors

Before interpreting the obtained assessments, the results of testing
autocorrelation and heteroscedascity are shown (Table 3). The Wald test
was used to test for the presence of heteroscedascity, and the Wooldridge
test was used to test for autocorrelation. The results of the Wald test in
this research show that the null hypothesis on the non-existence of
heteroscedascity is not accepted in all three of the analysed periods, and
there is a heteroscedascity, i.e. the variance of residual deviation is not
equal. The results of testing for the existence of autocorrelation show that
the null hypothesis on the non-existence of autocorrelation is not
accepted, and it is concluded that there is autocorrelation, i.e. random
errors are mutually correlated in the 1996-2020 and 2009-2020 periods.

Table 3. Results from diagnostic checks

Wald test for group-wise Wooldridge test for
heteroscedasticity autocorrelation
Ho: Homoscedastic variances Ho: No serial correlation

1996-2020 chi2(14)=7890,18 F(1,13)=12.958
p>chi2 =0,000 p>F=0.003

1996-2008 chi2(14)=3100,49 F(1,13)=4.808
p>chi2 =0,000 p>F=0.047

2009-2020 chi2(14)=1231,46 F(1,13)=43,730
p>chi2 =0,000 p>F=0.000

Source: Authors
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On the other hand, in the 1996-2008 period, there is no autocorrelation. In
cases when some of the assumptions of the basic regression model are
violated, relying on the robust standard errors is usual for the purpose of
obtaining valid statistical conclusions.

In that sense, we used the vce(robust) estimation of variance. This
estimator is robust to some types of misspecification (i.e. heteroscedastic-
ity, autocorrelation) so long as the observations are independent. After
putting into control the problems of heteroscedascity and autocorrelation,
the indicators obtained within panel regression analysis and regression
coefficients are shown in Table 4. Via the analysis carried out for the ob-
served group of countries, the following results were obtained. First,
within the observed time period — between 1996 and 2020, there is a sta-
tistically significant impact of FDI and GDP per capita on income ine-
quality, while other variables do not have a statistically significant impact
on income inequality. An increase of FDI inflow by 1% increases ine-
quality of income by 0.05%, and an increase of GDP per capita by 1%
decrease inequality by 0.01%. The chosen model is representative, which
is confirmed by the value F of statistics, which amounts to 7.54. The val-
ue of determination coefficient of 0.273 implies that 27.3% of the varia-
bility of the variable Gini index is explained by the model. Second, in the
pre-crisis 1996-2008 period, there is also a statistically significant impact
of FDI on income inequality. An increase of FDI inflow by 1% impacts
the increase of income inequality by 0.05%. Other analysed variables do
not have an impact on income inequality. The chosen model is repre-
sentative, which is confirmed by the value F of statistics, which amounts
to 2.37. The value of the determination coefficient of 0.117 implies that
11.7% of the variability of the variable Gini index is explained by the
model. Finally, research results show that even in the post-crisis period
between 2009 and 2020, there is a statistically significant impact of FDI
on income inequality. Unlike the previous two periods, in this period, the
relation between FDI and inequality is inverse, i.e. the growth of FDI by
1% decreases inequality by 0.06%. As in the previous case, other ana-
lysed variables do not have a statistically significant impact on income
inequality. The value F of statistics, which amounts to 3.69, confirms the
representativity of the model, while the value of the determination coeffi-
cient of 0.1165 shows that 11.7% of the variability of the variable Gini
index is explained by the model. Some points should be made. From 1996
to 2008, the analysed countries were in a transition period, wherein un-
employment was high. Foreign direct investments inward in that period
only increased economic inequality. It should be said that, at lower levels
of human capital and economic development, FDI tends to increase in-
come inequality. That effect was strong, which was also reflected in the
entire observation period of this relationship. After the crisis and the re-
covery of the analysed countries, they achieved a higher level of devel-
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opment, and foreign direct investments directed into the economy had a
positive effect on the inequality in income distribution. So, after higher
levels of human capital and economic development are reached, FDI can
even contribute to a reduction of income inequality. In this sense, there
are some signals of the existence of the EKC hypothesis, which could be
empirically examined in future research.

Table 4. Evaluated model specifications

GINI;
Variable FE FE FE
1996-2020 1996-2008 2009-2020
FDI; 0.0485™ 0.0480™ -0.0593"
(0.0161) (0.0196) (0.0299)
GDP; -0.0001"* -0.00005 -0.000076
(0.00003) (0.0001) -(0.00007)
HSE; 0.0393 0.0594 0.0379
(0.0473) (0.0928) (0.0638)
PSi -0.0437 -0.0906 0, 2889
(0.1003) (0.2611) (0.4267)
UR; -0.0015 0.1322 -0.0228
(0.0485) (0.1321) (0.0615)
Constant 29.8577 26.6687 29.105
(4.5134) (10.523) (11.519)
No. of observations 350 182 168
R? 0.2732 0.1171 0,1165
F 7.54 2.37 3.69

Note: standard errors are in brackets, * p<0.1; ™ p<0.05; ™" p<0.01.
Source: Authors

CONCLUSION

Along with the growth of income inequality, upon commencing the
process of transition, there was an increased inflow of foreign direct in-
vestments into these countries, which encouraged the research on this
subject of the relation between FDI and income inequality in transition
economies. The results of this research show that, in the entire analysed
period, larger FDI inflow increases income inequality. The same result
was obtained for the pre-crisis period as well (1996-2008). On the other
hand, in the post-crisis period — between 2009 and 2020, it has been prov-
en that FDI have a positive effect on income inequality, i.e. they decrease
it. In accordance with the aforementioned, the initial hypothesis can be
only partially accepted. The increase of income inequalities as a conse-
quence of FDI inflow in the pre-crisis period can be explained by the fact
that, during the first years of transition, privatisation represented a key
channel for investment. Privatisation led to mass lay-offs, and redirected
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wealth to a few members of the ‘elites.” Besides, the FDI inflow in transi-
tion countries at the beginning of transition was small, since their eco-
nomic and political surrounding (decline in production, high inflation
rate, underdeveloped financial market, and political instability) was not
attractive to foreign investors. After 2004, and after several of the ana-
lysed countries joined the European Union, there was an increase in em-
ployment in the domestic sector, and a decrease in the gap between the
foreign and the domestic sector — hence, a decrease in income inequality.
A larger scope and better quality of FDI realised due to institutionalised
and economic reforms, undertaken for the purpose of joining the EU, also
contributed to the decrease of income inequality. Besides, after joining
the EU, the countries of Central and Eastern Europe improved their ab-
sorption capacities, so that the quality and not the price of work had a
more and more important role in attracting foreign investments. Through
that, the countries realised the benefits of having an educated work force
and technological transfers derived from FDI inflow.

The limitation of this research is reflected in the deficiency of data
for certain countries of the Western Balkans, due to which it was not pos-
sible to include them in the analysis. Furthermore, the research included
the period in which the effects of the global economic crisis and debt cri-
sis were manifested, which had a great impact on the obtained results of
the research. In such conditions, there can be significant deviations from
the cyclic movement of certain variables in relation to their long-term
trend. Besides, the countries of the Western Balkans faced numerous so-
cial and political problems during the 1990s, even disputes, which had a
great impact on their income, as well as other variables included in the
analysis, which explains the obtained results in this research. One of the
recommendations for future research is focusing on transmission chan-
nels, by means of which FDI manifest the impact on income inequality.
Furthermore, it is of great importance for future research to establish sec-
tor structures of FDI, i.e. whether and to which extent they are directed to
the parts of economy that can lead to the transfer of modern technologies
and the creation of well-paid work positions, and in which way they can
contribute to the greater economic development of a country.
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Pe3ume

JloxomoBHa HejemHakocT ce moBehaa y pa3BHjeHHM U Y 3eMajbaMa y pa3Bojy TOKOM
MPOTEKINX JIELIeHNja, Y ycloBuMa pacTyhe riobanm3amnije. Jomn yBek He IOCTOjH KOHCEH-
3ycC Ila JIK Cy CTpaHe AUPEKTHE WHBECTHIHjEe Kao jeaH O TIIABHUX MOKpeTada Io0ali-
3aluje JOIpHHeEe MopacTy A0XOI0BHUX HejenHakocTu. Ytuiaj CJIM Ha HejenHakocT J0-
XOTKa MPHUBJIAYM NAXKEbY U3 BHILE pasiora. [IpBo, HejeTHaKoCT J0XOTKA HEraTHBHO yTHYE
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Ha €KOHOMCKH pacT. [Ipyro, opacT HejeTHaKOCTH y IOXOTKY MOXKE€ YIPO3UTH HaIpeak y
cMamey cupomamTsa. KonaduHo, jby/u Koju ¢y 3a0pHHYTH 3a pelaTHBHE IPUXOAE UMajy
JKeJby Jia JKUBE y paBHompaBHOM apymrrBy. [axie, ako CJ/IM mosehajy HejemHaxocTn
JIOXOTKa, FheH! TIO3UTUBHH e(heKH Ha eKOHOMCKH pacT he ONTH 3aMEeH-eHI HIDKOM CTOTIOM
pacTa, Kao 1 JpyruM COLIMOEKOHOMCKUM HeraTuBHUM edpextnma. OBO npecraBiba noced-
HO BeJIMKY OpHry 3a 3eMJb€ Y pa3Bojy, Koje ¢y y Benukoj Mepu 3aBuche o CIU. ¥V oBum
3eMJbaMa COLMjalHa CTAOMIIHOCT Urpa KJbYUHY YJIOTY y €KOHOMCKOM Pa3Bojy. Y OBOM
pany je anammsupan yrunaj C/IV Ha 10XO[OBHY HEjeIHAKOCT Y T3B. ,,HOBUM® 3eMJbaMa
uyrannnama EY (CEE-11) u 3emspama 3anagsor bankana. s pana je na nenmra pa
cy CJI1 nonpuHene cMamemhy HEjeTHAKOCTH JIOXOTKA y €BPOICKUM TPAH3UIHOHUM 3EM-
JpaMa. Y HCTpaXknBarby je KopuIIheH MaHes perpecuoHy Moziell. Pe3ynraTy HeTpaxuBama
ce PasIiKyjy Y 3aBUCHOCTH O BPEMEHCKOT Iiepro/ia Koju je anamsupad. CJIU nosehasa-
jy HEjeTHAKOCT JIOXOTKA y JiBa aHam3upaHa nepuona: 1996—-2020. u 1996-2008. romune,
a cMamyjy y nepuony mocie kpuze 2009-2020. rogune. Pact HejeHAKOCTH yCIIOBIbEH
CTpaHMM JMPEKTHIM WHBECTHIMjaMa IIpe KpU3e Pe3yJITar je YHmHEHULE 1A je Y TIPBHM To-
JIMHaMa TpaH3WLMje NPHBATULIA3Hja NPEICTaBbala KJbYYHH OOJMK MHBECTHPAHma, Kao U
mamu npuwmB CJIM Ha moyeTKy TpaH3uIHje 300T HBUXOBOT €KOHOMCKOT U HOJHTHYKOT
oxpyxema. [lopen mosehanor mpumsa C/IW y oBe 3eMibe HAKOH MpUCTynama EBporckoj
yHHUjH, ToBehaBa ce 1 ’bUXOB KBAIUTET, YAME ce MOXe 00jacHUTH no3uTtiBad yrunaj CAN
Ha HEjeIHAKOCT JOXOTKa HakoH kpuse. OcuM obnma u kBaymrera C/IM, noGospiuaH je n
arcopOLHoHH KararmreT 3emasba Llentpanne u Vicroune EBporne, mito je pesynarupaio y
TOME J1a KBAJIUTET, a He I[eHa pajia, II0CTaHe CBE BAYKHUHU NPUJIMKOM IIPHBIAYeha CTPaHUX
VHBECTHLHjA.

APPENDIX

Table Al: Name of variables, description and source of data

Name of variable Description Source

Data on income inequality calculated UNU-WIDER WIID

L. on the basis of available income. All .
Gini index the people were included in the survey World Income Inequality

and unit of observation is a household. Database
Stock of FDI measures total level of
EDI inflow direct investments in given moment, UNCTAD

usually at the end of a year or
quarter. It is expressed as % of GDP.

It is measured as the relation of total
Secondary school enrollment of population of all ages and World Development
enrollment population that officially corresponds to Indicators

the shown level of education.

Shows annual percentage of public
spending growth, based on the constant

Final public World Development
spending local currency. The aggregates are Indicators
P based on constant (permanent) prices
expressed in American dollars.
' GDP per capita is used in current World Development
GDP per capita  international dollars and is expressed Indicators

by the parity of purchase force.

Refers to the share of work force which
is unemployed, but is available on work
market and seeks employment.

World Development
Indicators

Unemployment
rate
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Abstract

There has been an increasing interest in the study of concepts within the domain of
‘positive’ psychology within the psychological research in the recent couple of decades. In
contrast to the traditional focus on negative emotions such as depression and anxiety, an
increasing number of researchers are focusing on the experience of happiness and/or
subjective well-being and life satisfaction. The aim of this study is to determine whether
the subjective experience of life meaning, rational, and irrational beliefs can predict the
level of life satisfaction. The research was conducted online in 2022 and involved 189
participants of both genders, ages 18 through 70, from the general population. The
instruments used were the Meaning of Life Scale (MOLS) to examine the sense of life, the
Irrational and Rational Beliefs Scale (IRBS-16) to examine rational and irrational beliefs,
and the Temporal Satisfaction with Life Scale (TSWLS) to measure the level of life
satisfaction. The results confirm that the level of life satisfaction can be predicted based on
the subjective experience of life meaning (F=145.631, p<0.01), as well as that the
subjective experience of life meaning has a positive effect on the level of life satisfaction
(B=0.662, p<0.01). Furthermore, a negative impact of irrational beliefs (= -0.149, p<0.05)
and a positive impact of rational beliefs (8= 0.252, p<0.01) on overall life satisfaction were
confirmed. It has also been shown that the level of life satisfaction can be predicted based
on irrational and rational beliefs (F=8.758, p<0.01).

Key words: life satisfaction, irrational beliefs, rational beliefs, meaning of life,
quality of life.
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CYBJEKTUBHO UCKYCTBO CMUCJIEHOCTH ’KUBOTA
N NPAIIUOHAJIHA YBEPEIHA KAO ITPEAJUKTOPU
3AJ0BOJbCTBA ) KUBOTOM

AncrpakT

[Mocnenmux map AeneHHja y NCHXOJIOMIKAM HCTPa)XUBABHMA j€ NMPUMETHO CBE
Behe MHTepecoBame 3a M3ydaBame KOHIIENATa y JIOMEHY ,,IIO3UTHBHE” IICUXOJIOTH]E.
CyIIpoTHO TpaJuIIOHAIHOM YCMEpey Ha HEraTHBHE e€MOIMje, MOMyT JIelpecHje 1
AHKCHO3HOCTH, cBe Behn Opoj ucTpakuBada ce GokycHupa Ha M3ydaBame JIOXKUBIbaja
cpehe w/mnm cyGjektuBHOr Onarocrama M 3aJ0BOJBCTBA JKUBOTOM. Lluib oBOr
HCTpaXUBamka jecTe Ja ce YTBPAM Ja JH CyO0jeKTMBHO HCKYCTBO CMHCICHOCTH
KMBOTa, TE palMOHATHA M HpANMOHATHA YBEpEeHma MOTY Ja MpeIBHAE HHUBO
3aJJ0BOJbCTBA KUBOTOM. VICTpakiBam€ je CIpOBEIeHO OHINHE, TOKOM 2022. ronunae 1
oOyxBaTmio je 189 mcnmranuka oba mona, crapoctu of 18 mo 70 rojuHa, U3 omiTe
nonynanyje. Kopumhenn cy wuncrpymentn Ckama cmucia xwuBora (CCXK) 3a
HCTIUTUBAKE CMUCIA )KUBOTA, CKalla HpallMOHAJIHUX U palMoHAIHUX yBepema (MPY-
16); u Cxkana temmopanHor 3anoBoJbcTBa xuBoToM (TCWIJIC) 32 Mepeme HuBOa
3a0BOJbCTBA KHMBOTOM. JloOmjeHH pe3ynratu mOTBphyjy Oa ce Ha OCHOBY
CyOjeKTHBHOT HCKyCTBa CMHCIIAa JKHBOTa MOXKE INPEIBUAETH HHBO 3aJ0BOJHCTBA
xuBotoM (F=145.631, p<0.01), ka0 u na cyOjeKTHBHO HCKYCTBO CMHCICHOCTH
JKHBOTAa OCTBapyje MO3UTHBaH e(dekaT Ha HHUBO 33/J0BOJHCTBA KHUBOTOM (P= 0.662,
p<0.01). [Jasbe je moTBpheH m HEraTUBAH YTHLA] WPALHOHATHUX YBEpEHa ca jenHe
crpane (B=-0.149, p<0.05), a mo3uTHBaH yTHUIIaj pallMOHATHUX yBepema ca apyre (=
0.252, p<0.01), Ha yKyTIaH HUBO 33I0BOJHCTBA )KUBOTOM. YjEIHO Ce MOKa3ajo | Ja ce
Ha OCHOBY HpAlMOHAJIHUX W PAIMOHATHHX YBEperma MOXKE IPEIUKTOBATH HUBO
3a0B0JbCTBA XKHUBOTOM (F=8.758, p<0.01).

KibyuHe peun: 3a70BOJHCTBO KMBOTOM, UpAIIMOHAIIHA YBEPEHA, palliOHAIHA YBEpeha,
CMHUCIICHOCT ’KHMBOTA, KBAJIUTET KUBOTA.

INTRODUCTION

The meaning of life is a concept that was originally developed in
existential psychology and is often examined in research in the field of
modern positive psychology. The significance of the meaningfulness of
life for positive psychological functioning was first theoretically stated by
psychologists such as Allport (1954), Maslow (1962) and Frankl (1972).
An increasing number of research dealing with the study of the mentioned
concept is noticeable, where the results of a significant number of studies
indicate a strong connection between the meaning of life and the general
well-being.

According to Adler, the meaning of life is an involuntary and in-
nate concept, which develops in the early years of life. Frankl (1963) re-
jects the deterministic nature of free will, which postulates that the indi-
vidual is free to find and apply the meaning of life even if his freedom is
significantly limited on objective circumstances. Frankl (2010) defines
the meaning of life as a basic motive that every person innately possesses.
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The meaning of life, therefore, as a concept, is not connected to specific
subjects but to all life events. Frankl suggests that every life experience is
associated with meaning on different levels and should therefore be ex-
plored. As such, the meaning of life is influenced by an individual’s
knowledge, abilities, experiences, desires, beliefs, and values (Frankl, 1963).

According to Frankl (1963), the notion of the search for meaning
implies that there is a meaning to be discovered, not created. To under-
stand how that meaning can be discovered, Frankl (1963) identifies four
broad categories of values in which most people find meaning, including:
(1) creative pursuits; (2) life experiences; (3) attitudes towards successes
and challenges; and (4) transcendent pursuit of one’s ultimate purpose in
life. The creative value represents what individuals can give to the world,
including volunteering, work, and other contributions. The experiential
value represents what individual’s experience, such as love, friendship,
beauty and other positive experiences. The behavioural value represents
an individual’s approach to triumphs and challenges, such as acceptance,
understanding, and other attitudes. The ultimate value refers to an indi-
vidual’s awareness that his life serves a greater purpose. This ultimate
value represents the most existential dimension of the meaning of life be-
cause it exceeds the intellectual capacities of the individual (Frankl, 1963).

Maslow’s theory of needs (Maslow, 1962) is also often applied in
the literature on the meaning of life, with the suggestion that when basic,
physiological needs are satisfied, higher needs such as finding meaning
can be sought.

Baumeister (1991) proposes a motivational theory based on the as-
sumption that four specific needs for meaningfulness — purpose, efficacy,
value/justification and self-worth — act as catalysts for the search for
meaningfulness. Peterson and colleagues (Peterson et al., 2005) give a
general definition of a meaningful life - a life in which people feel con-
nected to something greater than themselves, and Reker’s definition of
the meaning of life as “the realization of order, coherence and purpose in
existence, the pursuit and achievement of worthwhile goals, and the ac-
companying feeling of fulfilment” (Reker, 2000), is often cited.

The results of previous research indicate that the subjective experi-
ence of the meaning of life increases during the lifespan (e.g. Steger et al.,
2011), whereby changes in the subjective experience of the meaning of
life are observed as a result of a continuous revision of personal values
and belief systems. Elder individuals have been found to report greater
purpose compared to younger individuals, who focus more on achieving
future goals (Steger et al., 2009).

In addition to age, the motivation to search for meaning can also be
influenced by culture (Steger et al. 2009). Culture shapes goals, values,
and expectations that can influence emotional experiences, life trajecto-
ries, and the way individuals see themselves and their relationships with
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the world. Thus, culture can also influence how individuals develop and
experience the presence and the search for meaning.

Life satisfaction is identified as a distinctive construct representing
the cognitive and global evaluation of an individual’s quality of life
(Pavot & Diener, 1993); hence, life satisfaction represents an evaluative
judgment — a value judgment (Diener, 2000). As a component of well-
being, life satisfaction is related, albeit moderately independent, to affec-
tive aspects of well-being (Lucas, Diener, & Suh, 1996); thus, a compre-
hensive assessment of subjective well-being requires the assessment of
both life satisfaction and affective components (Diener, 2009).

Rational and irrational beliefs influence subsequent psychological
events. Rational beliefs are characterised as useful, logical, realistic, pref-
erence-based, and pragmatic, leading to functional emotions, feelings,
moods, and adaptive behaviours (Ellis, 1994).

Contrary to rational beliefs, irrational beliefs are characterised as
inflexible, illogically coherent, useless, unrealistic, absolutistic, dogmatic
beliefs leading to dysfunctional emotions, feelings, moods, and maladap-
tive behaviours. Ellis initially identified fourteen different types of irra-
tional beliefs in his therapeutic cognitive model (Ellis, 2004).

In order to understand why “some people are happier than others,
we must understand cognitive and motivational processes that serve to
maintain or enhance both enduring happiness and transient moods™ (Lyu-
bomirsky, 2001, p. 240). The available literature highlights that rational
and irrational beliefs contribute differently to the psychological adjust-
ment of individuals. Individuals typically, though not always, generate
and construct healthy emotions by believing in rational beliefs, and they
typically generate self-defeating emotions and behaviours by constructing
and creating irrational beliefs (Ellis, 2003). Considering the above, it is
assumed that rational beliefs contribute to experiencing adaptive emo-
tions, while irrational beliefs, on the other hand, contribute to experienc-
ing maladaptive emotions.

The above assumptions have been confirmed in numerous studies.
Specifically, irrational beliefs have been significantly related to various
indicators of psychological maladjustment in previous research. Irrational
beliefs have been significantly positively associated in previous studies
with various types of psychological distress, such as general distress, anx-
iety, depression, anger, aggression, and guilt (Giindogdu et al., 2018; Strobel
et al., 2008; Visla et al., 2016), with research indicating that interventions
aimed at modifying irrational beliefs effectively affect improving psycholog-
ical adjustment (e.g., Gonzélez et al., 2004; Sahin, & Tiirk, 2021).

Specifically, the results of a study by Froh and colleagues (Froh et
al., 2007), which aimed to investigate the relationship between interper-
sonal relationships, irrational beliefs, and life satisfaction, suggested that
interpersonal relationships are significant predictors of life satisfaction,
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while global irrationality, measured by the Rational Behaviour Inventory
(Rational Behaviour Inventory; Shorkey & Whiteman, 1977), was indi-
rectly related to life satisfaction, measured by the Satisfaction with Life
Scale (SWLS; Diener et al., 1985), with interpersonal relationships acting
as a mediator of the relationship between irrationality and life satisfac-
tion. Based on the results obtained, the authors conclude that in addition
to changing irrational beliefs in clients, it is necessary to carefully assess
their social functioning and work on improving interpersonal relation-
ships to increase life satisfaction.

The significant results of Sporrle and colleagues’ study (Sporrle et
al., 2010) are cited, which aimed to investigate the incremental validity of
irrational thinking in predicting various aspects of subjective well-being —
life satisfaction and subjective happiness, while controlling the influence
of personality traits from the Big Five model (Costa & McCrae, 1992).
The results of the study indicated that irrational beliefs have validity in
predicting life satisfaction relative to personality traits, but not in predict-
ing subjective happiness. Specifically, significant contributions to the
prediction of subjective happiness were made only by personality traits in
the mentioned study. The authors explain the obtained results by consid-
ering different aspects of subjective well-being assessed in the study.
Namely, the Life Satisfaction Scale (Diener et al., 1985) was used to as-
sess one aspect of subjective well-being in the study, aiming to evaluate
life in general. The authors emphasise that cognitive processes, such as ir-
rationality, likely directly influence such evaluative judgments due to
their cognitive nature. On the other hand, the Subjective Happiness Scale
(Lyubomirsky & Lepper, 1999) yields global assessments of happiness,
which are more closely associated with temperamental and dispositional
components of subjective well-being, leaving less variance in subjective
happiness that can be explained by cognitive processes like irrationality.
Based on the obtained results, the authors conclude that irrationality can-
not be fully explained by personality traits of the Big Five model and pos-
sesses incremental validity in predicting life satisfaction relative to these
personality traits.

The results of the aforementioned study by Sporrle and colleagues
(Sporrle et al., 2010), besides theoretical, have very important practical
implications. Namely, irrationality, which has been shown multiple times
to be modifiable through therapeutic interventions, shows variable value
in predicting life satisfaction beyond the influence of personality traits,
which are significantly less amenable to interventions, indicating the pos-
sibility of using REBT interventions and training as an effective method
to increase individuals’ life satisfaction. In addition to other interventions
in the field of positive psychology aimed at increasing life satisfaction,
methods used in the REBT to reduce irrationality and, consequently, mal-
adaptation, can also be very effective in enhancing individual life satis-
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faction. The authors highlight that working on central irrational thoughts
such as absolutistic demands, through self-talk, debates, and group dis-
cussions during training or sessions, is an appropriate way to increase in-
dividual awareness of the destructive power and illogical origin of such
beliefs. Therefore, such interventions provide the basis for the successful
modification of irrational beliefs, which in turn leads to fewer cognitive,
affective, and behavioural responses to unpleasant events which reduce
life satisfaction.

As previously mentioned, individuals have significant experiences
throughout much of their lives that give meaning to it and significantly
impact their well-being (Lavigne et al., 2013). Specifically, the relation-
ship between the subjective experience of life meaningfulness and posi-
tive psychological well-being has been generally established in previous
research. There is substantial evidence that the subjective experience of
life meaningfulness is an important foundation of psychological well-
being and overall health, and that a sense of meaninglessness represents a
risk factor for psychopathology. Consistent with the foregoing, research-
ers in previous studies have focused on the positive outcomes of experi-
encing life as meaningful, as well as on the negative outcomes of perceiv-
ing life as meaningless. Numerous variables are associated with the sub-
jective sense of life meaningfulness, with measures of well-being and its
various components, such as happiness and life satisfaction, being signifi-
cantly positively correlated with this construct (Diener et al., 2012; Mas-
caro & Rosen, 2008).

While previous research has identified a significant positive corre-
lation between the subjective sense of life meaning and life satisfaction
(Diener et al., 2012; Mascaro & Rosen, 2008), the pursuit of meaning in
life in previous research has been shown to be associated with poorer
well-being and psychological functioning (Park et al., 2010). However,
the available literature also highlights a certain degree of complexity in
the way life satisfaction is associated with the pursuit and presence of
meaning, thus those who have already established a sense of life meaning
and seek additional meaning tend to experience greater life satisfaction
compared to individuals who are searching for meaning but have not yet
established a stable sense of life meaning (Steger et al., 2011).

Contrary to the aforementioned, perceiving life as meaningless in
previous research has been significantly positively related to psycho-
pathology (Park et al., 2010), with individuals who experience life as
meaningless being at greater risk of disorders such as depression and anx-
iety (Mascaro & Rosen, 2008), and having higher rates of suicide and
substance use (Tan et al., 2018). Finally, it is necessary to emphasise that
the subjective experience of life meaning is more strongly related to posi-
tive dimensions of well-being (life satisfaction and positive affect) than to
negative dimensions (psychological stress and negative affect.
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As previously stated, the subjective experience of the meaning of
life has proven to be a complex construct, representing a significant ca-
pacity of an individual that can influence rational and irrational beliefs
and life satisfaction. There is a certain degree of complexity in the way
life satisfaction is related to the search for the meaning of life, rational
and irrational beliefs, hence the question arises of whether they can pre-
dict the level of life satisfaction in the research sample.

The Problem and the Aim of the Research

The main problem of the research can be defined as examining the
influence of the subjective experience of life meaning, rational and irra-
tional beliefs on the level of life satisfaction. The aim of the research is to
determine whether the subjective experience of life meaning, rational and
irrational beliefs can predict the level of life satisfaction.

By reviewing the available literature and numerous studies on life
satisfaction, a smaller number of studies dealing with variables such as
one’s own perception can be observed. The subjective experience of the
meaning of life was chosen as a construct because it is closely related to
life satisfaction and mental health, and is a frequent topic in psychothera-
py and psychological practice.

METHODS
Sample of Respondents

The research sample was of a convenient type and consisted of 189
respondents of both sexes (male 49.2%; female 50.8%), ages 18 through
73 (M=37 years) from the general population. According to the respond-
ents’ place of residence, respondents who live in urban settlements
(95.2%), and in suburban settlements (4.8%) are the most represented.
Respondents with completed secondary education are represented by
27.0%, higher school/faculty by 51.3%, and master’s/doctoral studies by
21.7% respondents. In the sample, the most represented respondents are
employed (73.0%), unemployed and not looking for a job by (16.9%),
and unemployed looking for a job by (16.9%). The most represented re-
spondents are married (47.6%), in a partner relationship (29%), and with-
out partner (20%).

Sample of Measuring Instruments

To assess the subjective experience of life meaning, the Life
Meaning Scale (LMS) was used (Vuli¢-Prtori¢ & Bubalo, 2006). Given
that it represents an adapted form of the PIL scale, the adaptation process
occurred in three phases: 20 items from the first part of the original scale
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were translated into Croatian, the response format from the original ques-
tionnaire was changed to a five-dimensional Likert-type scale in the sec-
ond phase, and in the third phase, certain items were removed to avoid the
repetition of items with the same or similar content. After the statistical
analyses, 23 items remained that assess the emotional and cognitive as-
pects of life meaning. Participants were required to indicate their level of
agreement or disagreement with statements on a five-dimensional scale
ranging from one to five, with ten items scored in reverse. This is a one-
dimensional scale, and the result is obtained by summing the scores on all
statements, with a higher number of points indicating a higher level of
subjective experience of life meaning. The authors note that this scale has
a high reliability of 0.892.

To assess irrational and rational beliefs, the Irrational and Rational
Beliefs Scale (IRU-16; Tovilovi¢ & Popov, 2009) was used, which as-
sesses evaluative cognitions, or the frequency of occurrence of irrational
and rational beliefs defined by the REBT theory. It consists of 16 items,
with eight items related to rational beliefs, which are logical, flexible,
pragmatic, and reality-based, while the remaining eight items are related
to irrational beliefs, which are rigid, absolutist, and harmful to the indi-
vidual. Participants evaluated how often they think in this manner using a
five-dimensional Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree).

Life satisfaction was measured using the Temporal Satisfaction
with Life Scale (TSWLS). The scale consists of 15 items divided into 3
subscales. Five items measure past satisfaction, five items measure cur-
rent satisfaction, and five items measure expected future satisfaction with
life. Participants were asked to rate their agreement with each individual
statement on a five-dimensional Likert-type scale (from 1 = not at all true
to 5 = completely true). The total score represents the sum of rounded
scores, with higher scores indicating greater satisfaction. The authors note
that this questionnaire, with its subscales, demonstrates satisfactory psy-
chometric characteristics and high reliability.

A sociodemographic questionnaire was created for the purposes of
this research, consisting of questions about the gender, age, education,
place of residence, as well as the marital and employment status of the
participants.

The reliability of all scales used in the research was tested using
Cronbach’s alpha reliability coefficient. The results are presented in the
following table. It is noticeable that all scales have satisfactory reliability,
as indicated by high values of reliability coefficients.
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Table 1. Reliability of measurement instruments

Scale Number of Items Reliability
Meaning of Life Scale (MOLS) 23 .888
Temporal Life Satisfaction — Past 5 .849
Temporal Life Satisfaction — Present 5 .900
Temporal Life Satisfaction — Future 5 .833
Overall Life Satisfaction 15 .881
Irrational Beliefs 8 .824
Rational Beliefs 8 .857

Statistical Data Processing

The data obtained in the study was analysed using the SPSS 25.0
(Statistical Package for Social Sciences) software package. Before pro-
ceeding with the analysis, data preparation, logical data inspection, exam-
ination of missing values and invalid entries were conducted. The follow-
ing statistical methods were used:

= descriptive statistical techniques: minimum, maximum, mean,

and standard deviation, to determine the degree of expression
of the basic research variables; and

= linear regression analysis - to predict criteria.

RESULTS

The research results will be presented as follows, organised in sev-
eral segments for easier navigation according to the defined research hy-
potheses. The results are presented in textual, tabular form.

Table 2. Descriptive statistics

Min Max Mean SD

Rational beliefs 10 39 28.7 5.66
Irrational beliefs 9 39 19.0 5.47
MOLS 60 113 91.9 11.25
TSWLS-past 5 25 16.5 437
TSWLS-present 5 25 16.8 4.58
TSWLS-future 5 25 16.5 3.87
TSWLS 15 74 49.7 11.04

MOLS - Meaning of Life Scale, TSWLS- Temporal Satisfaction with Life Scale

It is observed that rational beliefs (M=28.7; SD=5.66) are much
more expressed among the respondents than irrational beliefs (M=19.0;
SD=5.47). Furthermore, it is noted that the participants have a high aver-
age score on the meaning of life scale (M=91.9; SD=11.25 ; min=60.0 ;
max=113.0). Life satisfaction is quite consistent for all three aspects
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(past, present, and future). All values are around the average, i.e., within
the expected ranges.

Table 3. Model evaluation

R R? Adjusted R?
662" 0.438 0.435
*The criterion variable observed is the total level of life satisfaction,
while the predictor is the subjective experience of life meaning.

The R2 and adjusted R2 values show that around 40% of the vari-
ance in life satisfaction can be explained by the meaning of life.

Table 4. Model significance

Degrees of freedom Mean square F Sig.
Regression 1 10023.274 145.631 .000
Residual 187 68.826
Total 188

Table 4 displays the significance of the model tested by the ANO-
VA test. Based on the F value (F=145.631; p<0.05), we can determine
that the constructed model is statistically significant, indicating that the
level of life satisfaction can be predicted based on the subjective experi-
ence of life meaning.

Table 5. Predictor coefficients in the model

Unstandardized Standardized t Sig.
coefficients coefficients
B Std. error B
Constant -9.947 4.979 -1.998 0.047
MOLS 0.649 0.054 0.662 12.068 0.000

The predictor is statistically significant (p<0.05), meaning that the
subjective experience of life meaning significantly determines the level of
life satisfaction. This effect is positive, indicating that as the subjective
sense of life meaning increases, so does the level of life satisfaction.

Table 6. Model evaluation

R R? Adjusted R?
293" 0.086 0.076
* criterion: overall level of life satisfaction, predictors: irrational and rational beliefs
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The coefficient of determination indicates that a small percentage
of the dependent variable, around 8% of the level of life satisfaction, can
be explained by the predictors in the model.

Table 7. Model significance

Degrees of freedom Mean Square F Sig.

Regression 2 985.150 8.758  .000
Residual 186 112.492
Total 188

The model’s performance, tested by ANOVA, shows that the mod-
el, although explaining a small variance, is statistically significant (F=
8.758; p<0.05). The level of life satisfaction can be predicted based on ir-
rational and rational beliefs.

Table 8. Predictor coefficients in the model

Unstandardised Standardised T Sig.
coefficient coefficient
B Std. error B
Constant 41.281 4.826 8.554 0.000
Rational beliefs 0.492 0.137 0.252 3.601 0.000
Irrational beliefs -0.301 0.141 -0.149 -2.132 0.034

Upon examining the table showing the contributions of each pre-
dictor individually, we can notice that both predictors stand out as statis-
tically significant. Specifically, both rational and irrational beliefs signifi-
cantly determine the level of life satisfaction. The coefficients indicate
that rational beliefs have a positive effect (t=3.601, p<0.05), while irra-
tional beliefs (t=-2.132, p<0.05) have a negative impact on the level of
life satisfaction. Thus, it can be concluded that with an increase in ration-
al beliefs, the overall level of life satisfaction rises, whereas it declines
with an increase in irrational beliefs.

DISCUSSION

Through the presented analysis, the obtained results indicate that
the subjective experience of life meaningfulness has a statistically signifi-
cant positive effect on the level of life satisfaction, and that the level of
life satisfaction can be predicted based on the subjective experience of
life meaningfulness. A standard linear regression analysis was conducted.
A model was constructed where the criterion was the overall level of life
satisfaction, and the predictor consisted of the subjective experience of
life meaningfulness. The research results showed that the constructed
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model is statistically significant and that the subjective experience of life
meaningfulness explains 40% of the variance in life satisfaction, which
can be considered a high level, given that there is only one predictor in
the model. When considering the predictor’s contribution to the model,
besides statistical significance, the direction of this influence is also im-
portant. The obtained coefficient is positive, indicating that with an in-
crease in subjective life meaning, the level of life satisfaction also in-
creases. Since the results showed that the established model is statistically
significant and that the predictor positively influences life satisfaction, the
obtained results confirm the relationship that has already been estab-
lished. Numerous studies have shown a positive relationship between life
satisfaction and subjective sense of life meaning, as presented in studies
by Diener et al. (2012), and Mascaro and Rosen (2008), where measures
of well-being and its various components, such as happiness and life sat-
isfaction, are significantly positively correlated with the subjective sense
of life meaning. There are confirmations that life meaning is an important
element of psychological well-being and overall life experience, meaning
that individuals who have established a sense of life meaning also exhibit
higher life satisfaction.

Next, the relationship between irrational and rational beliefs and
life satisfaction was examined. Similarly, a linear regression was con-
ducted. The constructed model contained the overall level of life satisfac-
tion as the criterion, and irrational and rational beliefs as predictors. The
results showed that the established model is statistically significant but
explains very little variance; only 8% of the variance in the level of life
satisfaction can be explained by rational and irrational beliefs. Both pre-
dictors stand out as statistically significant, with rational beliefs making a
slightly greater unique contribution. When observing the signs of the ob-
tained coefficients, rational beliefs positively, and irrational beliefs nega-
tively influence the level of life satisfaction. Thus, it can be concluded
that with an increase in rational beliefs, the overall level of life satisfac-
tion rises, whereas it declines with an increase in irrational beliefs. Alt-
hough to a small extent, the level of life satisfaction can be predicted
based on rational and irrational beliefs, and irrational beliefs have a nega-
tive, while rational beliefs have a positive effect on life satisfaction. As
previously mentioned, research focusing on specific cognitions as predic-
tors of subjective life satisfaction is limited. However, it is well-
established in the available literature that rational and irrational beliefs
contribute differently to people’s psychological adaptation. It is important
to note the theoretical premise that individuals generally construct healthy
emotions by believing in rational beliefs, while they develop mostly self-
defeating emotions by forming irrational beliefs (Ellis, 2003). Thus, it is
justified to assume that rational beliefs positively, and irrational beliefs
negatively contribute to life satisfaction. Perhaps here we can refer to
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some mentioned studies, such as the research by Sporrle et al. (2010),
which indicated that irrational beliefs are valid in predicting life satisfac-
tion in relation to personality traits. It is significant to note that irrational
beliefs are susceptible to change, as shown, for example, in the research
by Froh et al. (2007), as well as in the aforementioned study by Sporrle
and a few others (e.g., Gonzalez et al., 2004; Sahin & Tiirk, 2021), sug-
gesting that interventions aimed at changing irrational beliefs can effec-
tively influence the improvement of life satisfaction.

CONCLUSION

This study attempted to demonstrate the nature of the relationship
between life satisfaction, subjective life meaning, and rational and irra-
tional beliefs, as well as the possibility of predicting life satisfaction
based on these variables. Rational and irrational beliefs were selected be-
cause, as part of the REBT theory, they encompass multiple aspects of
people’s behaviour, including cognition, emotions, and actions, and their
interaction. According to this theory, irrational and rational beliefs are the
most important factors in psychological events and experiences. There-
fore, we were interested in their relationship with life satisfaction. The
subjective experience of life meaning was chosen as a construct because
it is closely related to life satisfaction and mental health, and is a common
topic in psychotherapy with significant practical implications.

The study started from the goal and problem of investigating
whether the subjective experience of life meaning, as well as rational and
irrational beliefs, can predict the level of life satisfaction. We concluded
that the subjective experience of life meaning has a statistically signifi-
cant positive effect on the level of life satisfaction. Irrational beliefs have
a statistically significant negative effect on the level of life satisfaction,
while rational beliefs have a statistically significant positive effect on the
level of life satisfaction.

The obtained results largely align with existing theory and with the
results of previous research conducted on similar topics, providing addi-
tional encouragement to continue research in this direction. In this man-
ner, more factors explaining life satisfaction could be identified, thereby
contributing to helping people realise their true potentials, achieve levels
of optimal functioning, and improve their quality of life.
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CYBJEKTUBHO UCKYCTBO CMUCJIEHOCTH ’KUBOTA
N NPAIIUOHAJIHA YBEPEIHA KAO ITPEAJUKTOPU
3AJ0BOJbCTBA ) KUBOTOM

Cempuja Cmaniaosuh!, Anmenuna Hymanosuh!, Anexcanapa Wiauh?
"Vuusepsurer y Hosowm Iaszapy, Hosu ITasap, Cp6uja
2Enykarusnu Lentap Cenca Iupor, [Tupor, Cpbuja

Pe3ume

[Mocnenmyx map AeneHuja y NCUXOJIONIKAM HCTPXUBAKBHMA je TIPUMETHO CcBe Behe
HHTEPECOBamhE 32 N3y4YaBame KOHIIeNara y JIOMeHY ,,[Io3uTuBHe” ncuxonoruje. CynpoTHO
TPaAULOHATHOM yCMepehy Ha HeraTUBHE eMOLHje, MOIYT AeTpecHje M aHKCHO3HOCTH,
cBe Behu Opoj nctpakuBaya ce HOKycHpa Ha U3ydaBarbe I0KHBIbaja cpehie n/uiu cyojek-
THMBHOT 0J1arocTarma 1 3a0BOJBCTBA )KMBOTOM. L{1Jb OBOT HCTpaXKHBamba jecTe ia ce yTB-
I 713 71 CyOjEeKTUBHO MCKYCTBO CMUCIICHOCTH >KMBOTA, PAlMOHAIHA U UPALOHAIIHA YBe-
perba MOTy 1a TIpeiBUJIe HUBO 33I0BOJHCTBA )KUBOTOM. Benmkn Opoj ucrtpaxuBama 3a/10-
BOJHCTBA JKMBOTOM 0aBHO Ce HEraTHBHUM CTamHMMa (Ha IIpUMep, aHKCHo3HoIhy, nenpecu-
jOM) 1 BMIXOBHM YTHIIajeM Ha 33JI0BOJECTBO )KHBOTOM, Ka0 M EKOHOMCKUM M COLMO-IEMO-
rpacKMM TOKa3aTe/buMa, OJHOCHO OOjeKTHMBHUM HMHIMKAaTOpHMa, JOK je Opoj OHMX
HCTpaKHBama Koja ce 0aBe MO3UTHBHUM aclIeKTHMa M OHUM BapHjabiiama Koje Cy 3aIrpaBo
noBesaHe ca cpelioM - y MamuHH. V3 TOr pasnora MCTpaKHMBama y UCIHTUBAY 3a]10-
BOJBCTBA JKMBOTOM IIOCJIEIIbHMX TOAMHA CBE BHILE UCTHYY CYOjeKTHBHY KOMIIOHEHTY, OJl-
HOCHO COICTBeHy mnepueniwjy. [locroju Benuku Opoj Aeduuunmja u ompehema 3a1o-
BOJHCTBA JKMBOTOM, U OBaj CJIOXKEHH KOHCTPYKT C€ PasjiaKe Ha BUIIE KOMIIOHEHTH: eMOLIU-
OHaJIHY, KOTHHUTHBHY, €BAIyaTHBHY Ka0O M Ha MOBE3aHOCT ca 00jeKTHBHUM U CyOjeKTHB-
HHUM MHIMKaToOpuMa. Y OBOM HCTPaXUBAKY JaT je MOKYyIIaj Ja ce MOKaKe NMPUpoIa Me-
hyomHoca 3a70BOJECTBA JKHBOTOM, CyOjeKTHBHOT MCKYCTBA CMHCIICHOCTH >KHBOTA W Pa-
JIMOHAJIHUX M UPALMOHAIIHHX yBEPEH-a, Ka0 M MOTYNHOCT MPEIMKIINje 3aJI0BOJbCTBA YKHBO-
TOM Ha OCHOBY ITIOMEHYTHX Bapujabin. PanmoHnanHa 1 npaioHaiHa yBepema ¢y o1aopa-
Ha 3aro mto kao neo PEBT teopuje oOyxBarajy Buie acriekara IOHALIamba JbYIH, O-
HOCHO 00yXBaTa KOTHHIIM]jY, EMOIIHjE U JICIOBAME, TO jeCT MOHAIAKE Ka0 U HUXOBY UH-
Tepakuyjy. VparpoHaiHa ¥ panfioHaIHa yBepema, peMa 0BOj TEOPHjH Cy HajBaKHHjH
YHHHOIM HA TICUXOJIOIIKe jorahaje u noxuBibaje. CTora HacC je MHTEPECOBANIO Y KAKBOM
CY OJTHOCY Ca 3aJI0BOJHCTBOM KUBOTOM. CyOjeKTHBHH JI0XKHMBJbaj CMHCIICHOCTH JKHBOTA j&
onabpaH Kao KOHCTPYKT jep je YCKO TOBE3aH ca 33/I0BOJHCTBOM JKMBOTOM M MEHTATHUM
37IpaBJbeM, M YECTa je TeMa y TICHXOTepaIltju, Te Ce BUM BeJIMKA PUMEHA y Pajy ca Jby-
mama. VctpaxkuBame je cpoBeeHO OHiajH, TokoM 2022. romuHe U o0yxBaTwio je 189
HCTTHTaHNKa 00a 1mona, crapocth o 18 1o 70 roauna, u3 ommire nomynaruje. Kopumrhenn
cy uHctpymentr Ckana cmucna xuBota (CCXK), (Bymuh-ITpropuh & Bybarno, 2006) 3a
HCIUTHBAKE CMHCTIA jKMBOTA, CKaJla MPAlMOHANIHUX U palloHATHNX yBepema (PY-16;
Tosunosuh u Ilonos, 2009), 3a ncnUTHBake PaIMOHATHIX W MPAIMOHAIHUX YBEpEeHa U
Cxkana TemmopaiHor 3a10BoJbcTBa kuBoToM (TCWIIC) 32 Mepeme HHBOA 3370BOJHCTBA
KHUBOTOM. J[0OWjeHH pe3ynraTH TOTBPhyjy Za ce Ha OCHOBY CyOjeKTHBHOI HCKYCTBa
CMHCJIa )KMBOTa MOXKE IPEIBUICTH HUBO 33JI0BOJHCTBA JKMBOTOM, Ka0 ¥ Jia CY0jeKTHBHO
HCKYCTBO CMHCIICHOCTH JKHBOTA OCTBApyje MO3UTHBAH e(eKaT Ha HUBO 33[JOBOJHCTBA XKH-
BOTOM. JlaJbe je TIOTBpl)eH 1 HeraTHBaH YTHIA] UPAIHOHATHUX YBEPCHa Ca jeTHE CTPaHe, a
TIO3UTHBAH YTULAj PAlIMOHAIIHUX YBEpera ca pyre, Ha YKyNaH HUBO 3a/I0BOJECTBA KUBO-
ToM. YjeIHO ce MOKa3aJio ¥ Jia Ce Ha OCHOBY MPALlMOHAIHUX U PALOHAIHNX yBeperha MO-
K€ MIPEANKTOBATH HUBO 33/J0BOJHCTBA JKMBOTOM.
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CABPEMEHE TEOPUJCKE PACITPABE O EKOHOMCKOJ
MNOJIMTULIN: IIOYKE 3A IOCTHHAHAEMUWJCKHU IEPUO [

AncrpakT

Haxon I'mob6anxe ¢unancujcke kpuse Hacrane 2007. roauHe, IMOKpeHyTa je UH-
TCH3MBHA aKaJleMcKa aebaTa 0 BaJMJHOCTH JJOMHHAHTHOT MaKpOEKOHOMCKOT MoJela
(HoBu xoHCeH3yC y MakpOSKOHOMUjH) ¥ FB-eTOBUX UMIUIMKAIM]A 32 eKOHOMCKY IOJIH-
TuKy. Kpu3a je oTkpmia 3Ha4ajHe HeOCTaTKe Y TPaJUIIOHAIHOM CXBaTamby €KOHOM-
CKe AWHAMUKe, TI0ceOHO y MOorJIey peryincama (GMHAHCH]CKOT TPXKHINTA U CUCTEM-
CKOT ympaBjbama pusuiiuma. [lopen tora, yruuaj nanaemuje COVID-19 Ha rnobanHy
eKOHOMH]jy, KOju je 6uo 0e3 mpecemaHa, MPEACTaBbao je jOII jedaH TecT 3a Baxehy
MaKpOEKOHOMCKY Tapagurmy. EKOHOMCKa KpH3a M3a3BaHa NMaHAEMUjOM Pa30TKpHIIA
j€ PamHUBOCT INI00ATHOI €KOHOMCKOT CHCTeMa, Harjamasajyhu ny6oko ykopemeHe
HEjeHAKOCTH M CTPYKTYpHE ciaaboctH. CyMmbe y IPUMEHIBHBOCT MOCTOjehnX Makpo-
eKOHOMCKMX MOJIeJIa Y pellaBamy OBaKO CIOXKEHHX H3a30Ba Cy HOHOBO INIPHCYTHE.
OBaj paj HAacTOju Ja MPOLEHU TeKyhy TeopHjcKy nedary o e(MKacCHOCTH €KOHOMCKE
MOJINTHKE M Pa3MOTPH HHXO0BE UMIUTMKALMjE Y IIEPUOY HAKOH MaHaemuje. Y pamy ce
HCTHYE J1a je NOTPEeOHO yBaXKaBaTH MAaKPOEKOHOMCKY YJIOTY (pMCKaJHE IOJMTHKE, HE
caMo y ycJIoBUMa eKOHOMCKUX mopemehaja, Beh u y mepuoauMa eKOHOMCKE CTaOmII-
HOCTH. MelyTum, pu3uiy nose3anu ca noBehaHom 3amgyxeHourhy HapeaHUX U €KO-
HOMHja y pa3Bojy MOBE3aHH Cy ca npobiemMuma (ucKaiHe U pUHAHCHjCKE JOMUHALIU-
je, koju Mory eckaimuparu y oyayhaocru. Crora, y paxy ce TBpAX Ja KpeaTopH eKo-
HOMCKE IOJIMTHKe Tpeba Jja IpuMeHe oaroBapajyhly KoMOHMHaIM]y eKOHOMCKE IIOJIH-
THKe Kako OM OJJrOBOPHIIN HA caJlallibe U Oy ayhe eKOHOMCKe H3a30Be.

KibyuHe peun: eKoHOMCKa MoiuTHKa, HOBH KOHCEH3YC y MaKpOEKOHOMU]H, (PUCKATHA
nomuHanyja, nagaemuja COVID-19.

INTRODUCTION

The development of contemporary economic thought was charac-
terised by many convergent and divergent streams, whereas establishing a
broader consensus was relatively rare. The first such case was related to
the famous Neoclassical synthesis, as a connection between neoclassical
and Keynesian economic theories. The emergence of stagflation in the
1970s and the constraints in Keynesian economic policy measures both
resulted in abandoning this synthesis. The second situation was during the
1990s, when the New Consensus Macroeconomics (hereafter: NCM)
emerged. NCM amalgamated Monetarism, New Classical Macroeconom-
ics, New Keynesianism, and Real Business Cycles theory (Mihajlovi¢ &
Marjanovic¢, 2020).

The dominant approaches to economic policy aimed to stabilise the
economy were also changing during the development of contemporary
macroeconomic theory. These changes were the corollary of the shifts in
dominant macroeconomic paradigms, most commonly as a consequence
of the economic crises. For instance, the domination of Keynesian eco-
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nomic policy was interrupted, inter alia, due to the economic crisis in-
duced by the supply-side shocks in the 1970s.

In the 21% century, two global economic crises occurred: the Glob-
al Financial crisis (2007) and the economic crisis induced by the COVID-
19 pandemic. The validity of the NCM paradigm was questioned in both
crisis events. The stance on economic policy effectiveness was also under
suspicion by the academic community and policymakers around the globe.

Accordingly, this paper aims to evaluate the theoretical controver-
sies which followed the evolution of the economic policy approach to
date, focusing on how the last two global economic crises shaped the
dominant macroeconomic paradigm about economic policy effectiveness.
It also seeks to enrich the ongoing discourse among scholars and policy-
makers regarding the strategies for conducting economic policy to attain
macroeconomic stability in the aftermath of the pandemic, while also ac-
knowledging the distinctions between advanced and emerging economies.

ECONOMIC POLICY DEBATES IN THE CONTEXT
OF THE GLOBAL FINANCIAL CRISIS (2007)

Favourable macroeconomic conditions in developed economies,
spanning from the mid-1980s until the onset of the Great Recession in
2008 (so-called Great Moderation), led the majority of mainstream econ-
omists to believe that significant economic disruptions were a thing of the
past. It was widely held that both short-term and long-term macroeco-
nomic objectives could be attained with adequate economic interventions,
primarily through monetary policies. The NCM model, also known as the
New Neoclassical Synthesis, was considered a good basis for the success-
ful conducting of economic policy since the period from its establishment
was characterised by macroeconomic stability.

However, the financial crisis in 2007, which a year later spilt over
into the real sector, resulted in the Great Recession, as the most serious
crisis after the Great Depression of the 1930s. The financial crisis arose in
the mortgage market of the United States of America, with the ‘bursting’
of a speculative bubble, as a result of a sudden drop in real estate prices
after a multi-year trend of growth. Combined with financial liberalisation,
these processes enabled the introduction of a wide range of financial in-
struments intended for the so-called securitisation of deposits and multi-
plication of mortgage loans (Wray, 2008). The absence of effective finan-
cial regulation, coupled with an overly expansive monetary policy, led to
a systemic financial crisis and severe recession.

The optimism of the NCM model proponents and the creators of
economic policy suddenly subsided as the essential fragility of the finan-
cial and economic system was observed. It has been shown that the key
flaw of NCM model lies in the incorrect treatment of the financial sector
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since it was assumed that restrictions on the financial market only in-
crease the impact of disturbances originating from other sources (Mihaj-
lovi¢, 2023). Consequently, the valuable financial indicators, which could
indicate the unsustainability of the situation that preceded the crisis, were
omitted from the NCM model.

Since the interest rates in the majority of economies were low, the
solution had to be found in the strong fiscal expansion. The real interest
rates were also low or even negative due to relatively low inflation rates;
these rates were at the so-called effective lower bound — the rate which
ensures a kind of equilibrium but with excessive savings (#; rate in Figure
1). For investments and savings to be equal the real interest rate should
equals equilibrium interest rate (79"). As it is apparent from Figure 1, .
rate is still above 7" and the intersection between IS and LM curves lies
below the potential output (Y*) in point A. Expansionary monetary policy
can only move LM curve to the right and the economy to point B where
negative output gap still persisting. Accordingly, a massive fiscal expan-
sion should be implemented to move the IS curve to the right and to es-
tablish the equilibrium at the potential output level (point E).

Interest
rate

LM’

Output
IS’

IS

Figure 1. Effective Lower Bound and the combination

of monetary and fiscal policy
Source: Buti and Papaconstantinou (2021), p. 5

The crisis emphasised the importance of monetary and financial
policy coordination, with a focus on implementing measures to stabilise
financial markets. This was encapsulated in the macroprudential policy
framework, aiming to reduce risks and macroeconomic consequences of



Contemporary Theoretical Debates on Economic Policy 411

financial instability. Monitoring credit, liquidity, and capital levels at mi-
cro and macro levels became key instruments. Macroprudential policies
offered quicker implementation than fiscal policies and could be tailored
to specific financial sector risks, mitigating adverse effects on economic
activity (Lim et al, 2011). In cases where conventional monetary policy
had been ineffective, such as low inflation, macroprudential measures
were more effective in stabilising the economy. Challenges with discre-
tionary fiscal policy have led to a shift towards fiscal rules, mirroring
monetary rules, aiming to ensure fiscal stability through efficient, ration-
al, and transparent public expenditure reduction.

THE ECONOMIC CRISIS INDUCED BY COVID-19 PANDEMIC
AND ECONOMIC POLICY CONTROVERSIES

Unlike the previous global economic crisis, the COVID-19 crisis
resulted from the shock outside the economy (health crisis), but with seri-
ous economic consequences (economic downturn, rise in unemployment
and inflation, deterioration in external and fiscal position). One of the
significant corollaries of the pandemic was the enormous fall in aggregate
demand due to social distancing measures and lockdowns. In addition, the
aggregate supply was also dramatically reduced since a number of firms
stopped business activity or provided only minimal levels of production.
The economic effects of the pandemic could be divided into short-
and long-run effects. Some of the significant short-run effects were as fol-
lows:
= The reduction in the general level of spending due to distancing
measures and the uncertainty about the future events connected
with the pandemic. The enterprises faced a significant drop in
sales and started to hoard the goods in inventories (Carlsson-
Szlezak, 2020). Although there were cases of panic buying of
some goods (Prentice, Chen, & Stantic, 2020), the net effect
was a decrease in spending;
= The financial markets disorders which were transferred to the
economy. One of the results of these disturbances was the re-
duction of households’ wealth and, consequently, the fall in
spending (Ullah, 2023);

=  The supply chain disruptions, either by slowing or temporarily
stopping the flow of raw materials and finished goods, thus in-
ducing manufacturing disruption as well (Moosavi, Fathollahi-
Fard, & Dulebenets, 2022). These changes were also connected
with the labour demand decline and the rise of unemployment,
with significant socio-economic consequences (Coibion, Go-
rodnichenko, & Weber, 2020).
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On the side of the long-run economic effects of the pandemic, one
can underline several important consequences, which Stiglitz (2021) re-
ferred to as a hysteresis effects. First of all, the widespread bankruptcies
due to the aggregate demand decline resulted in the long-run loss of hu-
man, organisational and informational capital which cannot be restored in
the short term. The pandemic also resulted in the investment decline with
the long-lasting effects on the output dynamics. Finally, the increased un-
certainty induced the rise in precautionary savings, which aggravate the
chances for investment-savings balance in the long term.

The fiscal response to the pandemic in most economies was ample
and has reached almost unprecedented levels (Figure 2). In the advanced
economies, the general government debt levels reached their historical
peaks during World War II. In emerging economies, the public debt ex-
ceeded 60 percent of the GDP which was the historically highest level. In
addition, the monetary policy (especially in advanced economies) was
highly accommodative, with the interest rates almost reaching the zero
lower bound.

1407 wora World Global  Great
Warl Warll Financial 1 gckdown
Crisis

120 A
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General government debt (advanced economies)
General government debt (emerging economies)
Long-mun interest rates (advanced economies)

Figure 2. Historical patterns of general government debt

(% of GDP, left scale) and interest rates (right scale)

Note: The aggregate public-debt-to-GDP series for advanced economies and
emerging market economies is based on a constant sample of 25 and 27 countries,
respectively, weighted by GDP in purchasing power parity terms.
Source: Author, based on the data from International Monetary Fund
(https://www.imf.org/en/Publications/FM)
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It was clear that deficit spending was unavoidable to stimulate ag-
gregate demand and prevent the pandemic’s economic consequences from
being more severe. The classical approach to public debt management,
based on sound finance and fiscal discipline, had to be temporarily aban-
doned. Policymakers around the globe resorted to Keynesian measures of
fiscal expansion, hoping that the increases in public spending would have
expected multiplier effects on economic activity (Mihajlovi¢, 2023).

A more liberal approach to public debt management also contrib-
uted to the reaffirmation of some of the neglected theoretical concepts,
such as the theory of functional finance and Modern Monetary Theory,
both founded in the Post-Keynesian theory. The concept of functional fi-
nance (Lerner, 1943) predicts that the state should primarily take care of
economic stability and that the balance of the state budget may be dis-
turbed in the short and medium term. The government utilises fiscal tools
such as taxation and spending to regulate economic activity and achieve
desired outcomes. This approach suggests that deficits or surpluses
should be used strategically to meet economic objectives, such as promot-
ing growth, reducing unemployment, or controlling inflation. Short- and
medium-run deviations from a balanced budget are only a means to
achieve these fundamentally important goals in the long-run (Skott,
2016). Abba Lerner proposed several principles of functional finance that
harmonise public spending and tax revenues to achieve the level of ag-
gregate demand necessary to achieve full employment. As long as an
economy has unused resources, such as unemployed labour or idle pro-
duction capacity, the government can pursue deficit spending to stimulate
demand and put these resources to work. Conversely, during periods of
inflation or excessive demand, the government can implement fiscal
measures to reduce spending and cool down the economy (Skott, Costa
Santos, & Oreiro, 2022).

Modern monetary theory assumes that the state faces a different
budget constraint than households. If the state has a monopoly on issuing
its own currency (monetary sovereignty) there will be no financial re-
strictions for the implementation of fiscal policy (Tymoigne & Wray,
2015; Tymoigne, 2021). The only issue for the state is to create sufficient
public debt necessary for accomplishing the macroeconomic goals — full
employment and adequate investment level. The employed production
capacity in the economy determines the capacity for money absorption,
meaning that inflation will be relatively low as long as the economy is be-
low its potential output (full employment level). MMT also argues that
the interest rates will not increase with the rise in budget deficit since the
money from public spending will be transferred to the private sector and
finally to the banking system. If the economic subjects’ investment deci-
sions are impacted by the future economic outlooks rather than the price
of borrowing money (interest rate), the changes in the interest rates will
not significantly affect economic activity (Taylor, 2019).
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As the pandemic led to a significant rise in unemployment, some
other points of the MMT theory also became the subject of academic de-
bate. One of them is related to the job guarantee system, as a form of
countercyclical automatic stabiliser (Mitchell & Wray, 2004). The gov-
ernment should act as the employer of last resort and provide a job for
everyone able and available to work and cannot find a job in the labour
market. According to the MMT advocates, the government can provide
full employment by following job guarantee schemes even in periods of
low aggregate demand.

While financing public spending through money creation might
seem advantageous during exceptional circumstances like the current
pandemic, such actions can bring significant limitations. One prominent
concern is the potential for inflation, especially when the money supply
grows rapidly, possibly escalating into hyperinflation. The recent uptick
in inflation across many economies has largely been attributed to tempo-
rary factors like surging energy prices, supply chain disruptions, and geo-
political tensions such as the Ukrainian crisis. These factors are not di-
rectly influenced by raising interest rates, which partly explains the delay
in monetary authorities’ response in that direction. However, regardless
of the inflation’s root cause, there is a genuine risk that it could fuel de-
mands from labour unions for higher wages, thereby perpetuating further
price increases and sparking an inflationary cycle.

The ongoing discourse surrounding the legitimacy of Modern
Monetary Theory (MMT) is notably contentious. Within academia, there
exist both advocates (for instance, Tymoigne, 2021; Kotilainen, 2022;)
and critics (e.g. Prinz & Beck, 2021; Drumetz & Pfister, 2021). However,
some academic economists argue that there still exist some fundamental
assumptions shared by both mainstream macroeconomics and the concept
of functional finance and MMT (Jayadev & Mason, 2018):

= Short-term output is determined by aggregate demand;

= In the short term, unemployment decreases as output increases,

while inflation tends to rise;
= There exists an equilibrium level of output where both inflation
and unemployment are at acceptable rates — potential output or
full employment. Deviations below this level result in higher
unemployment and deflation, while deviations above lead to
lower unemployment but higher inflation, as described by the
Phillips curve relationship;

= Aggregate demand is influenced by factors such as the interest
rate and the budget position. Lower interest rates and larger
fiscal deficits typically stimulate higher aggregate demand and
output, and vice versa;

= Changes in the debt-to-GDP ratio over time are determined by

the current fiscal position (primary balance), the interest rate on
existing public debt, and the nominal GDP growth rate.
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Hence, it seems that both models share the common objectives of
macroeconomic policy: closing the output gap (where unemployment is
low and the inflation rate is stable) and maintaining sustainable public
debt (ensuring the debt-to-GDP ratio remains at or below its current lev-
el). However, the primary distinction lies in which policy—monetary or
fiscal—should be employed to achieve these goals. In the mainstream
perspective, monetary policy is seen as the tool for stabilising output,
while fiscal policy is geared towards managing debt. Conversely, func-
tional finance and MMT advocate for the opposite approach: fiscal policy
should handle aggregate demand management, while monetary policy
should focus on ensuring public debt sustainability (Jackson, Jackson &
Lerven, 2022). This is particularly relevant in high-debt environments
since the disinflation policy by increasing interest rates would necessitate
cutting public spending to prevent further debt accumulation, which could
exacerbate economic contraction. In such cases, fiscal contraction alone is
often deemed the more prudent solution.

THE IMPLICATIONS OF THEORETICAL DEBATES
FOR ECONOMIC POLICY IN A POST-PANDEMIC PERIOD

After the Global Recession, and especially during the pandemic
crisis, policymakers viewed fiscal policy measures as the most powerful
solution to alleviate severe economic contraction. Undoubtedly, extensive
public expenditures across nearly all nations played a role in mitigating
the adverse effects of the pandemic. Although the severity of the crisis
justified a ‘whatever it takes’ approach, the effects of the implemented
measures may have long-lasting effects and result in negative tendencies
in the post-pandemic era.

One of the problems that could arise is related to the negative effects
of applying increasingly popular approaches to economic policy, such as
MMT, in developing countries. For instance, one of the main tenets of the
MMT is that a government with control over its own currency cannot default
in that currency. Although it can be accepted in principle, the government can
still face default in foreign currency and may resort to austerity measures to
rectify external imbalances, which especially holds for developing countries.
To manage foreign-currency debt and prevent external crises that could ne-
cessitate domestic austerity, exports must outpace interest payments on for-
eign debt (Vernengo & Pérez Caldentey, 2020).

Another limitation of MMT is its applicability primarily to economies
with monetary sovereignty, such as the USA, Great Britain, or Japan, where
the government can issue and borrow in its own currency. The European
Central Bank operates differently from the central banks of Japan or the
USA, functioning as a supranational institution responsible for a unified
monetary policy, while fiscal policy remains within the purview of national
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authorities in member states (Begg, 2021). Additionally, as the world’s re-
serve currency, the U.S. dollar enjoys more advantages than the euro, result-
ing in different economic implications for public debt monetisation.

One of the most important implications of the MMT for economic
policy in advanced economies is related to the public expenditure financing
through substantial fiscal deficits and the accumulation of public debt. This
concept can be challenged from mainstream macroeconomics point of view
(Boone, Fels, Jorda, Schularick, & Taylor, 2022). For instance, the tradi-
tional Phillips curve theory (as well as the New Keynesian variant, em-
braced by NCM) provides an empirically founded explanation that fiscal
stimulus can lead to overheating in both goods and labour markets, result-
ing in upward pressure on prices (Lastauskas & Stakénas, 2020; Hooper,
Mishkin & Sufi, 2020). This effect could be more pronounced in emerging
economies due to lower market flexibility. The second problem of the
MMT-based economic policy occurs when extensive debt levels constrain
central banks from implementing tighter monetary policies to counter infla-
tion, leading to higher risk of public debt monetisation and so-called fiscal
dominance. As a consequence, monetary and fiscal expansions exacerbate
cyclical pressures and inflationary expectations, thus driving up the actual
inflation rate. The concept of fiscal dominance also leads to another per-
spective on debt-driven inflation, known as the fiscal theory of the price
level (Woodford, 1994; Leeper & Zhou, 2021; Sakai, 2024), which propos-
es a direct correlation between government debt and inflation. According to
this theory, whether increasing fiscal deficits lead to higher inflation hinges
on whether the private sector believes the government will eventually bal-
ance its budget by running surpluses in the future.

In addition, central banks, notably in advanced economies, face
pressure to hike interest rates to address inflation, leading to a conflict be-
tween their dual objectives of managing both inflation and financial sta-
bility. The private sector heavily relies on central bank liquidity, resulting
in a situation where concerns about financial stability limit the effectiveness
of monetary policy, a phenomenon termed financial dominance. This situa-
tion implies that tightening monetary policy could disrupt the financial sec-
tor and heighten the economy’s vulnerability to minor disturbances (Be-
nigno, Canofari, Di Bartolomeo, & Messori, 2021). The extent of this fi-
nancial reliance depends on the adequacy of private banks’ capitalisation
and the efficiency of private bankruptcy proceedings, thereby complicating
the task of central banks in reducing inflation without precipitating a reces-
sion and somewhat undermining their practical independence.

The recent experience indicates that fiscal policy is essential for
macroeconomic stabilisation when interest rates are low. Yet, even if full
employment is attainable with a certain fiscal approach, there is a risk that
very low interest rates could lead to excessive borrowing and jeopardise
financial stability. These perspectives mark a departure from orthodox
viewpoints, suggesting that countries may have more flexibility in fiscal
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space as fiscal expansions can enhance sustainability by boosting GDP
more than debt and interest payments.

CONCLUSION

The Global Recession and the COVID-19 pandemic have chal-
lenged conventional wisdom regarding economic policy advocating fiscal
prudence and neutrality. The severity of these crises necessitated a para-
digm shift, leading policymakers to embrace expansive fiscal measures as
a means of mitigating economic downturns.

The pandemic highlighted the potency of fiscal policy in combat-
ing severe economic contractions. Governments worldwide deployed un-
precedented levels of public spending to alleviate the adverse impacts of
the crisis. Yet, while these measures were crucial at that moment, their
long-term implications merit careful consideration.

The rise of alternative economic paradigms, such as Modern Mon-
etary Theory (MMT), presents both opportunities and challenges for eco-
nomic policymaking, especially in developing countries. MMT’s applica-
bility varies across economic systems, with its principles more readily
adaptable to economies with monetary sovereignty. However, challenges
arise in regions lacking such autonomy, where external factors and geo-
political dynamics play significant roles in shaping fiscal and monetary
policy. Additionally, concerns persist regarding the potential inflationary
consequences of extensive public expenditure financed through fiscal def-
icits and increased debt levels. Furthermore, the interplay between fiscal
and monetary policy complicates efforts to address inflationary pressures
without jeopardising financial stability. Central banks face a delicate bal-
ancing act in managing inflation while ensuring the resilience of the fi-
nancial sector. The recent experience underscores the importance of fiscal
policy in macroeconomic stabilisation, particularly in environments
where traditional monetary tools may prove ineffective.

Looking ahead, confidence in government institutions will be par-
amount in navigating the economic challenges posed by mounting debt
levels and inflationary pressures. Advanced economies with robust insti-
tutions and a history of low inflation may have more leeway to sustain
deficits and invest in long-term growth-enhancing initiatives. However,
maintaining fiscal discipline and addressing structural imbalances will
remain critical to ensuring economic resilience and sustainability in the
post-pandemic era. The evolving landscape of fiscal policy necessitates a
nuanced approach that balances short-term stabilisation measures with
long-term sustainability goals. While the COVID-19 pandemic has under-
scored the importance of fiscal intervention in times of crisis, a careful
consideration of the broader economic implications is essential to foster-
ing stable and resilient economies in the years to come.
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CABPEMEHE TEOPUJCKE PACITPABE O EKOHOMCKOJ
MNOJIMTULIN: IIOYKE 3A IOCTHHAHAEMUWJCKHU IEPUO [

Baagumup Muxajiaosuh
Vuusepsurer y Kparyjesuy, Ekonomcku dakynret, Kparyjesan, Cpouja

Pe3ume

Exonomcku nopemehaju TokoM 21. Beka y BHILIE HaBpaTa Cy JOBOAMIN Y ITUTAE Ba-
JIMJIHOCT NPUCTYINA €KOHOMCKO] NOJIMTULM y OKBHMPY IVIABHOT TOKA SKOHOMCKE MHCIIH.
I'moGanna ¢uHaHcHjcka kpu3a Hactana 2007. u, mocnemumdHo, Benuka penecuja 2008.,
pasKpuiie Cy HeIoCTaTKe JOMHHAHTHOI MakpoeKoHOMcKor mozena (HoBu KoHCeH3yc y
MaKpPOEKOHOMHjH) y TIOTJIEAY PEryrcama (PMHAHCH]CKOT TP)KUILTA H CHCTEMCKOT yIpaB-
Jbarba pU3MIMMAa. Y YCIIOBUMa HUCKHX KaMaTHUX CTOIIA, MOHETapHa IOJINTHKA j€ VICTIOJbH-
J1a CBOje CJIaboCTH, 1A ce pellehe Halulo y (GucKaiHoj ekcnaH3uju. EkoHoMcka kpu3a
y3poxosaHa nangemujoM COVID-19 noHOBO je MoKpeHysIa akaieMcKy 1e0aTy o UCIpaB-
HOCTH Bakehie MaKpOSKOHOMCKE IapaJirMe M Ha H0j 3aCHOBAHE €KOHOMCKE IMOJIMTHKE.
CHakHa (HCKaJIHa eKCIIaH3Mja I0BeNa je 0 pacTa jaBHOT Ayra y HallpeIHUM €KOHOMUja-
Ma 1y 3eMJbaMa y pa3Bojy, Hamehyhu nonarae mpobieme u oTBapajyhi HoBa NuTamka.

Vi3meHa npuUcTyna eKOHOMCKO] TIOJMTULIM Ka0 OJTOBOpP HAa EKOHOMCKY KpHU3y ycie[
NIaHJeMHje J0BEH Cy 10 adhupMalyje HEKHX O[] IIPETXOMHNX TEOPHjCKUX IIPHUCTYIa, Kao
IITO Cy KOHLENT (hYHKIMOHATHUX (pHHaHCHja 1 MozepHa MoHeTapHa Teoprja. O6a mpu-
CTyIa 3aroBapajy MHTEH3UBHY (pUCKaIHY eKCHaH3Ujy ¥ HaIlyIITare IPHUHIMIA ,,3/[paBHX
(uHaHCHja pagy OCTU3amba MAKPOSKOHOMCKe crabmimsanuje. MehyTim, orpaHuaeHocT
MPUMEHE OBUX KOHIIENaTa y 3eMJbaMa y pa3Bojy, Kao M y BehiHH pa3BHjeHHX 3eMajba Koje
HeMajy MOHETapHU CYBEPEHHUTET, Cy>KaBa MOTyhHOCT J1a OBH HPHCTYIIH OOJNUKY]y Ha4uH
Boherba EKOHOMCKE NOJIMTHKE Y CAaBPEMEHUM YCIIOBUMA.

CxozHO TOME, Y pajly ce eBalyHpa IPUCTYI €KOHOMCKO] ITOJUTHIA 3aCHOBAaH Ha MO-
neiry HoBor koHCeH3yca y MakpOeKOHOMHjU y KOHTEKCTY IOCIEAE Be IIo0airHe eKo-
HOMcKe Kpu3e. OBaj NPHCTYI, KOjU C€, y 3aBUCHOCTH O] OKOJHOCTH, KpeTao m3Mmelhy
KEjH3MjaHCKOT 1 HEOKJIACHYOT' eKCTpeMa, MPETPIIEo je M3BeCHe MOoAU(HKaIHje IO YTH-
ajeM eKoHOMCKHX nopemehaja. JemHa o Haj3Ha4ajHUjUX je peadupmarrja 3Ha4aja duc-
KaJIHe MOJITHKE, KOja MPe/ICTaBI/ba epUKACHO CPEICTBO PErYIIMCaba MPUBPEIHUX TOKOBA,
a He caMo pelIeke Koje Tpeba NPIMEHUTH TOKOM KpH3e, KaJa je 1ejCTBO MOHETapHe I0-
JINTHKE OTPaHIYEeHO. Y pajy ce pa3MaTpajy U HpoOieMH Be3aHH 3a IPUMEHY eKCIIaH3UBHE
(HCKaHE TIONUTHKE Y IIJbY CIpeYaBama JyOJbe perelyje yeea ManaeMuje, a Koju cy
BE3aHU 3a Mpo0JIeM pacTa jaBHOT Jyra M HacTaHak (uckaiHe nomuHaimje. Victnae ce na
0Baj mpobieM, m3Mel)y OCTATNX, PE/ICTaBIba 3HAYAJHO OTPAHUYCHHC 3a e(PUKACHY peryJia-
11jy MHGIATOPHHUX MpHUTHCaka. Ha OCHOBY Tora, M3HOCE Ce apryMEHTH Y IPUJIOT IPUMEHH
aJieKkBaTHe KOMOMHAIMje MOHETapHe M (DHCKaJTHE MOJHMTHKE KOoja OW MpeBas3uIia CBE
HEZIOCTaTKe MOje/IMHAYHUX Mepa.
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Abstract

Police science in the 21 century is an academic field on the rise, whose methodological
and theoretical foundations are increasingly evolving. This paper explores the process of
constituting police science as a separate interdisciplinary field, analysing the key factors
contributing to its scientific foundation. A special focus is placed on defining the subjects
of police science, their theoretical paradigms and methodological approaches, and the
application of empirical research in the analysis of police work. It also discusses their
relationship to related disciplines, such as law, criminology, sociology, and management.
Through analysing contemporary trends and challenges, the paper emphasises the need to
establish a scientifically based, evidence-based approach to studying police phenomena,
thus confirming the academic legitimacy and practical relevance of police science.

Key words: police science, methodology, theoretical frameworks, interdisciplinarity,
evidence-based policing.

HOJIMIIUJCKE HAYKE Y 21. BEKY: U3I'PAIIbA
TEOPUJCKHUX 1 METOJOJIOIIKUX TEMEJbA

AncTpakT

[onuuujcke Hayke y 21. BeKy IpeacTaBibajy akageMcKy o0JacT y yCIOHY, Yuje
ce METOJIOJIONIKE U TEOPHjCKE OCHOBE CBE MHTEH3MBHHMjE pa3BHjajy. OBaj paj uctpa-
XKyje Mpolec KOHCTUTYHCAa MONHILM]CKUX HayKa Kao 3ace0He HHTEPUCIHILTHHAPHE
obnacty, aHanm3upajyhn kbydHe QakTope Koju ITONPUHOCE HHXOBOM HAyYHOM yTe-
Mesbemy. [TocebaH (okyc cTaBibeH je Ha AeUHUCAbE TIPeIMETa ITOJIMIN]CKUX HayKa,
BHXOBE TCOPHjCKE MapajurMe U METOI0JIONIKE NPHUCTYIe, YKIbYUyjyhu mpuMeHy eM-
MTHPUjCKUX HCTPAXKUBAbA Y aHAM3U TONMIHMjcKor pana. Takolhe, pasmarpa ce HUXOB
OJTHOC ITPeMa CPOIHUM AUCLMILIMHAMA, TIOMYT MpaBa, KpUMUHOJIOTH]E, COLOJIOTHjE U
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MeHayMeHTa. Kpo3 aHanu3y caBpeMeHHX TPEHIOBA U M3a30Ba, Pajl Harjalasa IoTpe-

Oy 3a ycmocTaBjbamheM Hay4dHO 3acHOBaHOT, evidence-based mpucryma y usyuyaBamby

MOJUIMjCKUX (eHOMeHa, unMe ce HNOoTBplyje akameMcKka JErHTUMHOCT U MPaKTHYHA

PENEBaHTHOCT TOJTULHjCKUX HAyKa.

KibyuHe peun: monuipjcke HayKe, METOI0JIOTHja, TEOPHjCKU OKBUPH,
MHTEpIMCLHUIUTMHAPHOCT, evidence-based policing.

INTRODUCTION

Police Science is an interdisciplinary field that studies the organi-
sation, functioning, and development of the police, its working methods,
social roles, and professional standards. However, although the term ‘po-
lice science’ is increasingly used in academic and professional circles,
there is still debate about its status as a scientific discipline in its own
right. This debate stems from the complexity of police work, its norma-
tive, sociological and managerial character, and the different theoretical
and methodological approaches used to research police phenomena.

The modern concept of police science increasingly relies on empir-
ically based research methods (evidence-based policing), which enable
the systematic examination of the effectiveness of police strategies and
procedures. Also, the development of this scientific field implies the inte-
gration of legal, sociological, criminological, psychological, and manage-
rial perspectives, thus justifying the need for its formal constitution as an
academic discipline. This paper discusses the epistemological and meth-
odological foundations of police science and its relevance to the theoreti-
cal and practical analysis of police work.

THE CONCEPT OF POLICE SCIENCE

The term ‘police science’ (the existing literature also uses the
terms ‘police sciences,” ‘police as a scientific discipline,’ etc.) is not en-
tirely uniformly defined, which is understandable given the complexity
and multidisciplinary nature of this field. In different countries, legal tra-
ditions, and academic contexts, researchers and practitioners of the police
profession often give various definitions of the term, its limits, and its
methodological approach.

In the German tradition, the term ‘Polizeiwissenschaft’ originally
referred to the science of the police as part of the state administration,
where the police were viewed more broadly as a system of supervision
and management in the interests of the public good (Foucault, 2007;
Emsley, 2010). The term encompassed public order and peace, social pol-
icy, public health, etc. In early criminological and legal research, the po-
lice were generally treated as an organ of repression or a mechanism for
enforcing criminal justice (Bittner, 1970). Thus, police science was un-
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derstood primarily as a segment of criminalistic or criminology, empha-
sising forensic methods and the fight against crime. With the develop-
ment of the sociology of the police and the formation of the modern soci-
ology of crime, broader definitions emerged. Authors such as Banton
(1964) and Reiner (2010) point out that police science cannot be reduced
only to ‘catching offenders’ and the technical-operational side, because it
also includes the examination of the social role of the police, relations
with citizens, as well as the analysis of institutional culture (the so-called
police subculture). With the strengthening of the concept of governance
of the police system and under the influence of public policies during the
second half of the 20th century, a framework emerged in which police
science was defined through the prism of police management, organisa-
tional structure, human and material resource planning, and models of po-
licing (Goldstein, 1979; Bayley, 1994).

The most common approach in contemporary literature is to re-
spect multidisciplinarity—from legal and security aspects through socio-
logical, psychological, and criminological components, to managerial and
IT components (O’Neill et al., 2008). At the same time, the idea is being
developed that police science should be empirical, i.e., evidence-based,
based on scientific research (Lum, Koper, & Telep, 2011; Butorac & Sol-
omun, 2013).

Many authors have tried to define police science based on these
approaches. For example, in the book Fundamentals of Police Tactics
(Milojevi¢ & Jankovi¢, 2022, p.2), the authors describe police science as
“a scientific field that, by integrating legal, organisational, criminological
and other knowledge, forms the basis for the professional work of the po-
lice.” In “Police Occupational Culture: New Debates and Directions”
(published in Sociology of Crime, Law and Deviance) (O’Neill, Marks,
Singh, 2007, p.54), the authors argue that police science is a framework
that seeks to encompass “cultural, institutional, and operational under-
standing of policing, through empirical research and theoretical concepts
of sociology, psychology, and law.” In the book Community Policing: A
Police-Citizen Partnership (Palmiotto, 2011, p.33), police science is
linked to community policing and empirically studies the relationship be-
tween citizens and police to advance practice. Lum, Koper, and Telep
(2011, p.6), in “The Evidence-Based Policing Matrix” (Journal of Exper-
imental Criminology), emphasise the concept of ‘police science,” which
involves the establishment of evidence-based policies and practices
through the continuous testing of strategies and the evaluation of their ef-
fects.

When we talk about a definition that would also take into account
the conditions in the Republic of Serbia, it is necessary to take into ac-
count the following. (1) The legal order and organisation of the state — the
police in Serbia operates within the Ministry of the Interior, whose work
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is regulated by the Law on Police and other laws and bylaws (Milojevi¢
& Jankovi¢, 2022). Police Science, in this respect, should include the
analysis of current regulations, the functioning of the police within the
state administration, as well as the obligations arising from the process of
European integration and international standards. (2) Transitional and re-
form experiences — the police in Serbia, as well as in other countries in
the region, went through periods of transition and reform, with the aim of
democratisation and improvement of professional standards (Gajic,
2008). Therefore, part of the definition should also include the reform
component of police science, which examines how standards of transpar-
ency, accountability and the protection of human rights are gradually be-
ing introduced. (3) Regional and cultural aspects — the historical, political
and cultural context of Serbia has a significant impact on the development
of police practice and the perception of police in the community. Police
science, therefore, should also look at the specifics of mentality, the de-
gree of trust of citizens, attitudes towards authority, traditional norms and
customs (Kuribak, 2007). (4) Institutional and academic framework — in
Serbia (as well as in the region) there are several higher education institu-
tions and institutes dealing with security sciences, criminology and police
work (e.g. University of Criminal Investigation and Police Studies, Cen-
tre for Security Studies, etc.). Requests for improving work methodology,
curricula, scientific journals and conferences are part of the ongoing de-
velopment of police science in the national framework.

Accordingly, it can be stated that police science (1) is a separate
and specialised scientific field that studies police institutions, processes
and phenomena, but is profoundly multidisciplinary and includes
knowledge from several related disciplines (criminology, law, sociology,
management, psychology, information technology, forensics, etc.); (2) has a
dual objective: (a) descriptive and analytical — to explain the functioning
and transformations of the police, and (b) normative and practical orientation
— to improve police practice and the quality of security and human rights
protection; and (3) in the context of the Republic of Serbia, they should
be harmonised with national legal frameworks, police reform processes,
European standards, as well as with the values of a society that strives for
democratic principles and the rule of law.

Bearing in mind the previous elaborations, a definition can be de-
rived that combines these multiple perspectives: Police Science is a set of
scientific disciplines that, through a multidisciplinary and empirically
based approaches, studies the organisation, functioning, and development
of the police to strengthen security, the rule of law, and the respect for
human rights. It pays special attention to the social, cultural, and legal
context, and international policing standards. Such a designation credibly
reflects the complexity and challenges of modern police practice, while
providing a clear theoretical and methodological framework for further
research and improvements.
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THE CONSTITUENTS OF POLICE SCIENCES

In the modern system of sciences, especially when discussing sci-
entific disciplines within the social sciences, it is crucial to recognise the
subject, theory, method and language (terminology) as the fundamental
constituents of any science. If a sufficiently precise and harmonised sub-
ject of study, accepted theoretical frameworks, developed research meth-
ods and relatively stable professional terminology are formed in a scien-
tific field, then we can speak of the constitution of a separate scientific
discipline (Kuhn, 1962; Laudan, 1977; Milosevi¢ & Milojevié, 2000; Mi-
lojevi¢, Milojkovi¢, & Jankovi¢, 2012; Milasinovi¢ & Milojevié, 2016).

The Subject of Police Science

In police science, the question of their object of study, i.e. what is
considered the fundamental thematic core of this scientific discipline, is
crucial for proving and justifying their independence and purposefulness.
The subject of police science can be defined as the entirety of phenome-
na, processes and institutions related to the functioning of the police and
police work, including (1) the organisation and structure of police bodies;
(2) the methodology and strategy of policing; (3) the police’s relations
with the community; (4) the administrative and legal context; (5) the ethi-
cal, sociological and psychological dimensions of police work; and
(6) technological and IT support for police work. Understood in this way,
the subject of police science is not exclusively criminological (as in
criminology), or exclusively related to security in the broadest sense (as
in security sciences), but encompasses a complex and multidisciplinary
framework that is constitutively focused on the police as an institution
and activity (Porada et al., 2006).

The police is a specific state authority and professional service
with the authority to use force in the civilian domain (Bittner, 1970;
Reiner, 2010). Regarding their organisational culture and social role, the
police differ from the military, the judiciary, or private security services.
This peculiarity lies in the need to study exclusively police phenomena,
processes, and strategies of action, thus forming an irreplaceable thematic
field—an independent subject of police science.

Although police science is closely related to law, criminology, so-
ciology, psychology, management, forensics, and technology, its thematic
core (policing) cannot be fully encompassed in any of these sciences in-
dividually. Jurisprudence deals with norms, criminology with the aetiolo-
gy and phenomenology of criminality, and sociology with social groups
and their relationships, while police science synthesises all these points of
view in the unique context of policing (Emsley, 2010; Milojevi¢ &
Jankovi¢, 2020).
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Policing goes far beyond criminal law response and forensic inves-
tigation; it also includes (1) the protection of law and order, (2) participat-
ing in emergencies, (3) supporting citizens, and (4) cooperating with in-
ternational organisations. No other discipline deals with the totality of this
activity from a scientific point of view in the way that characterises police
science (Bayley, 1990; Stenning, 2009).

Police science directly contributes to the development of doctrinal
and strategic bases for: shaping the police action policy at the state level;
the standardisation of police practice (instructions, instructions, protocols,
personnel training); and the creation of indications for the reform and im-
provement of the police (democratisation, transparency, professionalism).

The independence of the subjects of police sciences is also reflect-
ed in the fact that they are theoretical and applied sciences which actively
deal with evaluating and improving actual police practice (Reiner, 2010;
Banovi¢ & Amanovié, 2019).

Although police science relies on other disciplines, its subject —
policing and police institutions — is not and cannot be fully ‘covered’ by
other sciences. Police science is an independent field that examines what
and how the police do, how they are regulated, and how they impact soci-
ety (Bayley, 1994; Emsley, 2010; Bruno, 1989).

The existence of numerous journals (e.g. Police Quarterly, Policing
& Society, Policing: A Journal of Policy & Practice) and scientific con-
ferences (e.g. the international conference Days of Archibald Reiss in
Belgrade) confirms that police science creates its own theoretical and
empirical material, independent of, but compatible with other fields
(Porada et al., 2006; Stenning, 2009; Lum et al., 2011; Milasinovi¢ &
Milojevi¢, 2016; Banovi¢ & Amanovi¢, 2022). This indicates that the
subject of police science is already sufficiently clearly defined and
recognised in international academic and professional circles.

Given the unique social role of the police, a scientific approach is
necessary that takes a unified view of all these activities as a single sub-
ject. This is precisely the essence and the main argument for the autono-
mous existence of police science (Milojevi¢ & Jankovi¢, 2022; Milasi-
novi¢ & Milojevié, 2016). The independent existence of this subject (i.e.
police institutions, activities, methods, strategies and relationships) argues
the development of police science as a separate scientific discipline,
shows the expediency of their separation from related sciences, and un-
derlines the importance of this area of knowledge for modern society.

The Theory of Police Science

When we speak of a theory as a constituent of a scientific disci-
pline, we mean a set of general ideas, conceptual and categorical frame-
works, principles and laws that enable a coherent interpretation, explana-
tion and prediction of phenomena within the subject area (Kuhn, 1962;
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Laudan, 1977). In the case of police science, theory represents a system
of thought and instruction about the structure and functioning of the po-
lice, perceiving it as a comprehensive social phenomenon with different
segments and layers (Milosevic & Milojevi¢, 2000; MilaSinoviec &
Milojevi¢, 2016; Milojevi¢ & Jankovié, 2022).

The theory of police science can be defined as a system of thought
and principles that: (1) includes key terms and categories necessary for
understanding and explaining police activities; (2) identifies the main
principles and laws governing the structure and functioning of police bod-
ies; (3) coordinates and systematises various facts and findings from em-
pirical research, bringing them into a coherent relationship with the basic
idea of the police as a social institution (Bayley, 1990; Reiner, 2010); and
(4) includes guidelines and instructions (normative and practical) for im-
proving the professional work of the police, i.e., for creating and imple-
menting police strategies, procedures and reforms (Goldstein, 1979;
Palmiotto, 2011).

In this way, the theory of police science is not reduced to a mere
description of facts (empirical findings). However, it directs and inter-
prets them as unified, forming a single whole to understand and rationally
regulate police phenomena.

The theory of police science is based on the definition of basic
concepts and categories, without which it would not be possible to pre-
cisely consider the structure and functioning of the police, i.e. it is based
on the conceptual and categorical apparatus. The conceptual and categor-
ical apparatus consists of concepts and categories of different levels of
generality. They are arranged systematically, analogous to the phenomena
and processes that make up the content of the activities of police bodies.
This conceptual apparatus constitutes the ‘language’ of the theory of po-
lice science, through which various segments of the police system are de-
scribed and understood.

The theory of police science includes the general principles that
underpin and guide policing, for example: the principle of legality (the
police must act within the framework of the constitution, law and estab-
lished procedures); and the principle of accountability and legitimacy (po-
lice work must be controlled, evaluated and aimed at protecting common
interests).

When taken together with the conceptual framework, these princi-
ples create a unique and guiding basis, which various authors have also
called the doctrine of the police (Banton, 1964; Reiner, 2010).

Although the term ‘law’ is less commonly used in the social sci-
ences in the same sense as in the natural sciences, there are certain regu-
larities in the functioning of the police described in the scientific literature
(e.g., the ‘law of escalation of the use of force’ due to inadequate control
mechanisms, statistical regularities regarding the distribution of crime and
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police interventions, etc.) (Loftus, 2010). These regularities, verified by
empirical research, form part of the theoretical framework, as they help to
predict and explain certain phenomena in police work.

The theory of police science is not just a set of fragmentary
knowledge but a coherent structure whose parts reinforce and connect.
The basic idea is that the police is a social mechanism (or institution) that
has: (1) its structure (organisation, hierarchy, competencies); (2) its func-
tions (preventive, proactive, repressive, advisory, intelligence, etc.);
(3) its responsibility towards society and the legal order; and (4) its value
basis (ethical principles, legitimacy, freedoms and rights of citizens). All
individual facts (research findings) must be consistent with and comple-
mentary to this overall idea (Bayley, 1994; Palmiotto, 2011; Milasi-
novi¢c&Kesetovic, 2018).

There are numerous scientific papers and monographs dedicated
exclusively to the theoretical foundations of police work (e.g. the works
of Egon Bittner, Harold Goldstein, Michael Banton, David Bayley, Rob-
ert Reiner, Sasa Milojevi¢, Srdan Milasinovi¢, Boban Milojkovi¢, and
others), which, each in their way, develop and deepen theoretical insights
into the nature of the police, its social role and ways of functioning
(Bittner, 1970; Goldstein, 1979; Reiner, 2010; Milasinovi¢ & Milojevic,
2016; Milojkovi¢, 2020; Milojevi¢ & Jankovié, 2022).

Within the framework of police science, unique theoretical para-
digms have developed, such as: community policing (Palmiotto, 2011);
problem-oriented policing (Goldstein, 1979);

intelligence-led policing (Ratcliffe, 2008); and evidence-based po-
licing (Lum, Koper & Telep, 2011).

Each paradigm has its fundamental concepts, values, postulates,
and methods, which are studied within the framework of police theory
and adapted to the contemporary challenges of police work.

The development of police terminology — from defining basic con-
cepts such as police legitimacy, professional ethics, police management,
and the use of force to more complex concepts such as polis-gemeinschatft,
trust-building measures, and predictive policing — shows that in the world
of academic and professional publications on the police, there is a
relatively stable and recognisable conceptual framework. This framework
is not present in criminology, classical security studies, or other related
disciplines to the same extent, thus confirming the autonomy of the theory of
police science.

Police science theory is speculative or normative, and strongly
practice-oriented, indicating its development and relevance (Stenning,
2009). For example, strategic documents that rely on problem-oriented
policing methodology or evidence-based policing are widely used in po-
lice reforms, the development of procedures for patrol work in the securi-
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ty sector, the organisation of criminal investigations, etc. (Bayley, 1990;
Milojevi¢ & Jankovi¢, 2022; Buturac&Solomun, 2013).

Thus, the theory of police science, understood as a thought and in-
struction on the structure and functioning of the police, is an integral
component (constituent) of this scientific discipline. Based on a unique
conceptual and categorical apparatus, the agreement of several empirical
and normative facts with the basic idea of the role and function of the po-
lice, the presence of principles and postulates on police work, as well as
on practical and professional application, the theory of police science rep-
resents a solid foundation (constituent) of its scientific essence.

The Method of Police Science

Within any scientific discipline, a method represents the way, i.e.,
the ways and procedures of the cognition of its subject. Unlike subject
and theory, which science’s relatively more stable constituents can expe-
rience, method is often considered the most dynamic element of scientific
inquiry (Kuhn, 1962; Laudan, 1977). The development of science de-
pends mainly on developing and adapting the methodology, as it opens up
new perspectives and possibilities for a deeper and more precise under-
standing of the research subject. In the case of police science, the essence
is not to have exclusively one’s ‘own’ methods that no other discipline
possesses but to ensure an adequate and adapted application of existing
scientific methods to a specific subject of police science — the police and
phenomena related to it (Bittner, 1970; Reiner, 2010; MiloSevi¢ & Mi-
lojevi¢, 2000; Milasinovi¢ & Milojevi¢, 2016). It is this ability to
thoughtfully use universal but also specific methodological procedures
that confirms the development of police science and points to the fact that
the police, as a phenomenon and institution, can be successfully investi-
gated by any (-one’s) methods, provided that they are adapted to the pe-
culiarities of police work.

The method of police science can be defined as a set of scientific
procedures, techniques, and instruments applied to gain knowledge about
the organisation, functioning, effects, and transformations of the police.
This method: (1) includes both qualitative and quantitative approaches;
(2) may use general (universal) scientific methods, as well as specific
procedures adapted to the subject of police science; and (3) ensure the re-
liability, objectivity, and reproducibility of results, to the extent possible
in the social sciences (Bayley, 1994; Stenning, 2009; Milosevi¢ & Mi-
lojevi¢, 2000; Milasinovi¢ & Milojevi¢, 2016). Understood in this way,
the method is a key instrument for scientific validation of claims about
police phenomena: the operation of police services, the relationship be-
tween the police and the community, the use of force, crime prevention,
cooperation with other institutions, the development of police ethics, etc.
(Alimpic, 2018).



430 S. Milojevi¢, S. Milasinovi¢, B. Milojkovi¢

Because police science is highly interdisciplinary, its researchers
draw on methodological advances from: legal sciences (analysis of legal
norms, comparative methods, interpretation of cases and case law); crim-
inology (statistical analysis of crime rates, creation of criminological pro-
files, longitudinal research of manifestations of forms of crime); sociolo-
gy (surveys, interviews, observation, field research, case studies); psy-
chology (psychometric testing, interviews, experimental design in the study
of stress in police officers); management (studies of organisational
structure, performance evaluation, analysis of management effectiveness,
performance measurement); and information technology (digital forensics,
analysis of large databases, use of GIS technologies in crime analysis).

Using these universally recognised methods, police science adapts
existing methodological tools to the specific subject of policing. For ex-
ample, observing a police patrol ‘in action’ (the so-called ride-along re-
search) uses the classic qualitative observation method. However, its op-
erational application is adapted to the security and ethical constraints of
police work (Loftus, 2010).

With the development of the concepts of problem-oriented policing
(Goldstein, 1979), community policing (Palmiotto, 2011), intelligence-led
policing (Ratcliffe, 2008) and evidence-based policing (Lum, Koper &
Telep, 2011), new research strategies are emerging that police scientists
are beginning to develop and apply: (a) the comparative research of
community policing models between different countries and communi-
ties; (b) experimental design in evidence-based policing (e.g., randomised
controlled trials of the effectiveness of police interventions); (c) hot spots
policing methodology (geospatial distribution of criminal hotspots using
GIS technology and statistical models); and (d) qualitative observation of
police subculture, communication, and citizen relations (Loftus, 2010).
These methodological practices testify that, in police sciences, methods of
other sciences are applied and creatively improved or adapted, confirming
this discipline’s development and independence (Bayley, 1994).

The scientific methods used in police science are universally
known in the social sciences, but in police sciences: (1) they are adapted
to the working conditions of police institutions (the need for security and
protection of secrecy, ethical restrictions, the possibility of exposure to
risky situations during field research, etc.); (2) combine into specific
methodological approaches (e.g., problem-oriented policing combines
quantitative analyses of crime with qualitative insights into the local
causes of the problem); and (3) develop new instruments (special ques-
tionnaires, observation protocols, geocoded databases) adapted to police
environments (Lum et al., 2011). This confirms that police science is a
‘case-by-case method’ in that universal scientific tools are specifically
employed to provide the most effective and accurate insight into the reali-
ty of policing (Bayley, 1994).
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Thus, police science consists of general and specific scientific pro-
cedures that are proven to apply to the study of police institutions and
phenomena. Its development stems from (1) interdisciplinarity (the use of
methods from law, sociology, criminology, psychology, management, IT
sciences, etc.); (2) adaptation to the police context (security restrictions,
ethical procedures, specific forms of fieldwork); and (3) the results of
numerous empirical research and studies (Bittner, 1970; Goldstein, 1979;
Emsley, 2010). In police science, we see a continuous improvement of
the methodological approach, especially in the areas of community polic-
ing, intelligence-led policing and evidence-based policing, where new
approaches and evaluation techniques are intensively experimented with
(Palmiotto, 2011; Lum et al., 2011; Kesi¢, 2013). Not only is the ‘authen-
tic method’ of police science sought, but it is pointed out that the univer-
sal and most valuable methods of social sciences can be applied in police
science, and these methods are partially modified according to the specifics
of the police field (Loftus, 2010; MiloSevi¢ & Milojevi¢, 2000; MilaSinovi¢
& Milojevi¢, 2016). This interaction between the universality of the methods
and the specificity of the subject shows the scientific maturity and
development of police science. Therefore, the method of police science,
as one of the key constituents, has been developed to a sufficient extent to
enable the systematic, reliable and empirically based research of police
phenomena. This testifies to the high scientific value and autonomy of police
science within a broader set of social and interdisciplinary sciences.

The Language of Police Science

Within police science, language is often the least controversial
constituent since it mainly relies on the terminology of the police’s day-
to-day operational work. However, a deeper look reveals that the lan-
guage of police science contains complex aspects and barriers that affect
the precision of scientific expression and communication.

The language of police science can be defined as a unique system
of terminological and linguistic means (words, phrases, symbols, abbrevi-
ations) that enable professional communication, the exchange of infor-
mation and the construction of theoretical concepts in the field of police
and related security disciplines (Emsley, 2010; Milojevi¢ & Jankovic,
2022). This language was developed: (1) operationally-practically — through
everyday police practice, the formation of professional terms, codes,
commands and abbreviations for effective communication between members
of police forces; and (2) theoretically — through the development of scientific
approaches and concepts (such as community policing, problem-oriented
policing, evidence-based policing, etc.) that required a clear articulation of
specific terms and definitions (Goldstein, 1979; Palmiotto, 2011). The
conceptual-categorical apparatus is considered to be the foundation of the
theory of scientific discipline, and language is inextricably linked to it
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(Milosevi¢c & Milojevi¢, 2000; Milasinovi¢ & Milojevié, 2016). When a
certain number of concepts and categories are crystallised in police science
(e.g., police legitimacy, police powers, police subculture, use of force,
criminal tactics), a corresponding terminological apparatus is established that
‘translates’ this conceptual system into concrete words and expressions.

Language is crucial for exchanging ideas, theoretical concepts, and
empirical findings. If a term is not clearly defined and generally accepted,
ambiguity or misinterpretation can occur, calling into question the validi-
ty of scientific research (Loftus, 2010). For example, different terms for a
special police unit or the powers of police officers can create confusion
when conducting comparative research in multiple countries or regions
(Bayley, 1994; Stenning, 2009).

The development of the theoretical foundations of police science is
closely related to the linguistic form in which the theory manifests itself
(Goldstein, 1979; Reiner, 2010). Language is the medium by which re-
searchers formulate hypotheses, conceptualise phenomena, and discuss
results. The theory remains vague, with diffuse ideas without adequately
developed language — with agreed terms, definitions, and explanations
(Laudan, 1977). In the police, language is traditionally concise and opera-
tional, oriented towards a quick exchange of commands, encrypted notifi-
cations and incredibly defined terms. However, scientific thinking about
police phenomena requires a more detailed and comprehensive expres-
sion, leading to some ‘metalinguistic’ research and language upgrading
(Milojevié¢ & Jankovié, 2022).

Starting from the premise that the language of police science is
sufficiently communicative, concise and precise, in practice, we encoun-
ter four specific characteristics that complicate its use:

1. Conventional origin of terms — many terms are derived from
practice or borrowed from other languages and disciplines and
do not necessarily have a logical basis in literary language
(Bittner, 1970). For example, names such as stop and frisk, in-
telligence-led policing, or abbreviated unit names (SWAT,
OSA, PTJ) are often Anglicisms or specific slang words. As a
result, these terms may be inadequate for precise scientific ex-
pression, especially when switching from one language to an-
other and losing sight of the local convention that created them
(Bayley, 1994);

2. Different naming conventions in different countries — due to the
conventional origin of specialised words and phrases, the same
phenomenon can have a completely different name or the same
name is used for other concepts (Emsley, 2010). In the context
of translation and the international exchange of theoretical
texts, this creates a discrepancy between the word’s literary and
local specialised meanings. This results in difficult comparisons
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and slower knowledge transfer, which reduces the transparency
of international research and can lead to miscomparisons
(Loftus, 2010);

3. Concise (operational) language vs. scientific language — in po-
lice practice, conciseness is valued as efficiency (‘short and
clear,” ‘no superfluous words’), which can lead to the formation
of ‘operational jargon’ (Milojevi¢ & Jankovi¢, 2022). In con-
trast, scientific expression requires a broader range of words
that connect terms, provide definitions, and contextualise con-
cepts (Laudan, 1977). This leads to the fact that the language of
police science may lack the vocabulary necessary for nuances of
meaning and elaboration of complex concepts, so there is a need
for metalinguistic research and the expansion of terminology;

4. A large number of marginal concepts — in police science, there
are several ‘marginal concepts’ — those that partly belong to an-
other term or are located on the border of different disciplines
(e.g. terms between criminology, psychology and policing).
Many do not have adequate expressions in literary language, so
they are interpreted arbitrarily (Stenning, 2009). This introduces
confusion in the terminological apparatus and reduces the accu-
racy of scientific communication, which slows down the progress
of police science at the international level (Reiner, 2010).

Despite the abovementioned problems, we can argue that the lan-
guage of police science undoubtedly exists and plays a constitutive role
for the following reasons:

1. A conceptual-categorical apparatus has been formed: concepts

such as police legitimacy, police discretion, police ethics, use
of force, organisation and management in the police show that a
set of concepts and categorical distinctions characteristic of police
science has been established (Goldstein, 1979; Emsley, 2010);

2. There is a specific terminology: in scientific journals dedicated
to police studies, several professional terms are regularly used
that are understandable only in the context of police work and
theory (Lum, Koper & Telep, 2011);

3. Development of metalinguistic research: experts in the field
know the difficulties of conventional and operational language,
so they research terminological harmonisation, translation and
standardisation (Stenning, 2009). These efforts indicate that po-
lice science is constantly upgrading and improving its linguistic
apparatus;

4. Functionality in the scientific and practical domains: although
the terms are sometimes concise and operational, they are nev-
ertheless supplemented with definitions and clarifications in the
scientific domain. Thus, the language of police science enables
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a sufficiently successful exchange of information and the con-
struction of theories despite limitations (Milasinovi¢ & Mi-
lojevi¢, 2016; Milosevi¢ & Milojevié, 2000);

5. Parallel use of professional jargon and scientific terminology:
in practice, short and clear expression is maintained, while in
scientific papers, authors increasingly introduce precise defini-
tions and equivalents in international literature, thus establish-
ing a two-layer language — operational-professional and aca-
demic (Reiner, 2010; Milojevi¢ & Jankovié, 2022).

Thus, the language of police science undoubtedly exists as a func-
tional and theoretical set since it encompasses numerous terms, expres-
sions, and symbols that describe, understand, and research police activity.
This confirms the independence of police science, since the terminological
apparatus is very different from the languages used by other disciplines
(criminology, law, sociology, and security sciences in a broad sense).

Despite its partial conventionality and conditional localisation, the
language of police science is sufficiently developed and specific to be recog-
nised as a mandatory and independent element (constituent) of this scientific
discipline. Its dual character (operational-conceived and scientifically sup-
plemented) shows that it is a living, dynamic language that adapts to the
needs and challenges of both police practice and scientific research.

THE POSSIBILITY OF SCIENTIFIC RESEARCH
IN POLICE SCIENCES

Whether phenomena related to the police and their activities are
suitable for scientific research is inextricably linked to the debate on the
existence and development of police science as an independent discipline.
Contemporary literature and research in recent decades convincingly
show that police phenomena and practices are open to empirical verifica-
tion, theoretical reflection and multidisciplinary research (Bayley, 1994;
Reiner, 2010). Complex tasks carried out by the police require compre-
hensive consideration from various angles: legal, sociological, psycholog-
ical, managerial, and even technical. Therefore, the phenomenon of police
and police work has an interdisciplinary character, one of the peculiarities
of modern sciences. Contemporary social sciences today do not limit their
subject matter to narrowly defined theoretical systems but tend to explore
critical social issues in an integrative way — which the police undoubtedly
are (Bittner, 1970; Bayley, 1994).

Police science possesses theoretical models and concepts (para-
digms) that enable scientific explanation and prediction of police phe-
nomena. These paradigms show that the police can be studied descriptive-
ly and theoretically, aiming to generate, test and advance scientifically
based hypotheses and explanations about its operation (Reiner, 2010).
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Police practice can be examined using different scientific methods
— quantitative, qualitative, comparative and experimental. Modern ad-
vances in information technologies (GIS, big data, analytical software
platforms, virtual reality, artificial intelligence) enable the more precise
and comprehensive collection and processing of empirical data, allowing
policy-related phenomena to be explored even more deeply and broadly
(Ratcliffe, 2008).

A common criticism is that phenomena related to the police have a
strong ‘subjective’ and ‘situational’ component. Each situation is specific,
and there are different political, cultural and organisational determinants,
so the question arises as to whether the results can be objective and re-
peatable (Bittner, 1970). However, it is a challenge that also exists in all
social sciences (sociology, psychology, political science) and not only in
the context of the police. With well-defined variables and indicators (e.g.
measures of citizens’ trust, effectiveness of criminal measures, legitima-
cy, rate of overreach), the following can be carried out: (a) comparative
studies between different police systems; (b) longitudinal research within
an organisation over time; (c) evaluation of reforms; and (d) controlled
case studies (Bayley, 1994), etc. This allows for objectivity and reproduc-
ibility, with methodological awareness of the social context and cultural
differences (Emsley, 2010).

Of course, police science faces certain limitations and challenges,
which, nevertheless, are not only inherent in them but also occur in other
social disciplines:

1. Data sensitivity — many investigations into police practice re-
quire confidentiality, security clearances, or sensitive infor-
mation. This can slow down the scientific process or limit it
(Stenning, 2009);

2. Research ethics — investigations of police phenomena must
strictly adhere to ethical standards, especially when it comes to
observing fieldwork, interviewing victims or delicate cases
(Loftus, 2010);

3. Political influence and pressures — sometimes, scientific findings
on the police do not fit into current political agendas or are con-
sidered undesirable for public disclosure (Reiner, 2010);

4. Comparative problems — Differences in professional terminolo-
gy, competencies, and organisation of police institutions in dif-
ferent countries make international research difficult, which re-
quires the additional standardisation of concepts and indicators
(Emsley, 2010).

Nevertheless, these difficulties do not negate the possibility of a

scientific approach but only emphasise the need to carefully plan research
designs and improve methods.
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Is it possible to conduct a scientific investigation into the police
and their activities? The answer is unequivocally — yes, for the following
reasons:

1. The existence of a defined subject: the police is a complex so-

cial institution with specific powers and functions, which can
be precisely defined and studied (Bittner, 1970; Reiner, 2010);

2. Formed theoretical and methodological frameworks: decades of
research have brought to light various scientific approaches,
models and paradigms, indicating that the police study is quite
suitable for scientific analysis (Goldstein, 1979; Palmiotto,
2011; Lum et al., 2011);

3. Empirical verifiability: police phenomena can be analysed sta-
tistically, qualitatively, experimentally, and comparatively, al-
lowing hypotheses to be tested and knowledge to accumulate
(Bayley, 1994; Milasinovi¢ & Milojevi¢, 2016);

4. Relevance for practice and society: the results of scientific re-
search on police issues affect not only the improvement of po-
licing but also the protection of human rights, transparency, re-
lations with the community and security in general (Ratcliffe,
2008; Reiner, 2010).

Scientific work in the field of police science is growing year by
year, as evidenced by numerous journals, monographs, and conferences
dedicated exclusively to police issues. Despite the ethical, political, and
practical challenges, scientific research dealing with policing in modern
society continues to evolve and improve. Thus, the answer to the question
about the science of studying police phenomena is positive — it is possi-
ble, not only in theory but also in practice, to achieve objective and sys-
tematic research into police activity.

CONCLUSION

Police science has developed as a multidisciplinary field integrat-
ing various academic disciplines to understand and advance policing.
Although they were previously considered part of legal and criminologi-
cal studies, modern research points to the need to separate them as a sci-
entific discipline. This need stems from the specifics of policing, its com-
plex social function, and the increasing reliance on scientific methods in
the decision-making process. Empirical research, concepts such as prob-
lem-oriented work, police work in the criminal hotspot, evidence-based
policing and the development of new methodological approaches show
that police science is not only a theoretical field but also a practically ap-
plicable discipline that contributes to the professionalisation of the police
and the improvement of security policies. Therefore, a clearly defined
subject of research, theoretical frameworks, scientific methods and lan-
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guage confirm the justification for the existence of police science as an
autonomous academic domain with a significant impact on modern secu-
rity strategies and social processes.
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HOJIMIIUJCKE HAYKE Y 21. BEKY: U3I'PAIIbA
TEOPUJCKHUX 1 METOJOJIOIIKUX TEMEJbA

Cama Munojesuh, Cphan Muinamunosuh, booan Muiiojkosuh
KpuMHuHaNMCTHYKO-NIONUIN]CKH YHUBEp3uTeT, beorpax, Cpouja

Pe3ume

Pan "Tlommmujcke Hayke y 21. Beky: M3rpanmba TEOPHjCKUX ¥ METOIONOIIKHX TeMe-
Jpa" aHATM3Mpa MOJMLHMjCKE HayKe Ka0 CAaMOCTAIHY MHTEP/MCIMILINHAPHY aKaIeMCKy 00-
nacT. AyTOpH HUCTpaXKyjy KOHCTUTYHCAH-E MOJNUIM]CKUX HayKa Kpo3 JeHUHICAE HBUXO0-
BOT TIpeJIMETa, TEOPUjCKUX MapaurMa U METOMOJOMIKUX MPHUCTYIIA, ca HOCCOHUM Harja-
CKOM Ha TIpUMEHY eMITHPHjCKUX UCTpakuBama U evidence-based mpucrtyna y aHamsu mo-
JIALIA]CKOT pajia.

[Nomunujcke Hayke MpoydyaBajy OpraHHU3alyjy, (QYHKIMOHHCAKE U Pa3BOj MOJHUIH]E,
YKJbY4yjyhH BeHy JpYIITBEHY yiory u npodecroHanne cranaapiae. OBa obnact ce pas-
JIMKYje Ol CPOAHMX JIMCIHUIUIMHA MOIYT IpaBa, KPUMUHOJIOTHjE U COLMOJIOTHje 110 CTIeIH-
(MYHOCTH CBOT MpEeIMETa W3yuyaBama, KOju 00yXBaTa TOJMIMjCKE WHCTUTYIHMjE U TPO-
ece. Y pamy ce UCTy4e MyJITHAMCIMIUIMHAPHY KapaKTep TONHIM]CKIX HayKa, KOjH HHTe-
TPULLIE TTPaBHE, COLMOJIOIIKE, KPUMHUHOJIOIIKE, ICHXOJIONIKE H MEHAIEPCKE TIEPCTIEKTHBE.

Teopujcku OKBHpPH NONHMIMCKHX Hayka oOyxBarajy mHapagurmMe Kao IITO Cy
community policing, problem-oriented policing, intelligence-led policing i evidence-based
policing OBe mapagurme epHHAITY OCHOBHE NPHHIAIIE U METO/IE MOJHIHjCKOT paja, Ha-
riamasajyhu notpedy 3a eMITMpPHjCKAM IPOBEpaBambeM e(hUKaCHOCTH MONHUIHjCKUX CTpa-
Teruja v mporenypa.

MeTO0IOIIKH, MOJUIHMjCKE HayKe KOPUCTE KAaKO KBAHTUTATHBHE, TAKO M KBAJIMTa-
THBHE TIPHUCTYTIE, IpriiaroheHe crennhIIHOCTUMA TIOUIIN]CKOT paia. MeToau yKIbydyjy
aHAIM3Y NPaBHMX HOPMH, COLMOJIOIIKA UCTPaKUBAha, ICMXOMETPHjCKa TECTHPaba, Me-
Hallepcke eBatyanyje u ynorpedy mMHpopMarmoHnx TexHonoruja monyt ['MC-a u auru-
TasHe (opensuke. OBa METOAOJIOIIKA Pa3HOBPCHOCT MOTBphyje Hay4dHY 3peJiocT U ayTo-
HOMHOCT TOJIUIMjCKUX HayKa.
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Pan Takohe pasmarpa je3uk MOJIMIMjCKHX HayKa Kao CHCTEM TEPMHUHOJIOMIKUX CPen-
cTaBa Koju oMoryhasa cTpy4Hy KOMYHHKAIIH]y ¥ TEOPHjCKO IPOMUIILBamke. Pa3Boj creru-
(y4HEe TEPMHUHOJIOTHje M II0jJMOBHO-KaTErOPHMjaJIHOT amapara JOIPHUHOCH IIPEH3HOCTU
Hay4HOT M3pa’kaBarba U yHanpehemy TeoprjCcKHUX KOHIeTara.

AyTOpH apryMeHTOBaHO OpaHe noTpeldy 3a KOHCTUTYHCAH-eM HOJHIIM]CKHX HayKa Kao
3aceOHe HayuHe qucuuiuiee. OBa noTpeda NpousmwIasH U3 jeAMHCTBEHOT IpeaMeTa H3y-
YaBara, Pa3BUjCHHUX TEOPHjCKUX 1 METOZIONOMIKNX OKBHPA, KA0 U NPAKTHYHE PEJICBAHTHO-
cTH 3a yHanpeherme Momiujcke npakce 1 6e30eAHOCHUX MonuTHKa. Pat rokasyje 1a no-
JIMIMjCKE HAayKe He Camo Ja MHTETPHIITy Ca3Hamba U3 Pa3IMIUTUX JIWCIUININHA, Beh u pas-
BHjajy COIICTBEHE TEOPHU]jCKE OKBHPE U METOJIOJIOTHje, YMME ce TIOTBphyje IIX0Ba aKa/ieM-
CKa JISTHTHMHOCT ¥ TIPaKTHYHA PEJIEBAHTHOCT.

3akspyyak pajga UCTy4e [a Cy TOJIHIH]CKE HayKe U3TrPaiiiie YUBPCTE TEOPHjCKE U METO-
JIOJIOIIKE TeMeJbe KOju oMoryhaBajy CHCTEMarcko, MOY3JaHO M E€MITHPHjCKU 3aCHOBAHO
HCTpaXMBamke MONMIMjckuX (peHomeHa. Tume ce MOTBphyje HUXOBa yiora ayTOHOMHE
aKazeMcKe 00JacTH ca 3HauajHHM YTUIAjeM Ha caBpeMeHe 0e30elHOCHE cTpareruje u
JPYLITBEHE TIpoLece.
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Abstract

Modem ecological movements, while being key actors in the positive global initiative
for environmental protection and the fight against climate change, face challenges that can
potentially undermine security and political stability. The radicalisation of certain factions
within these movements, their connections with extremist groups, and the possibility of
negative, subversive instrumentalisation by foreign actors pose serious threats to both the
public order and the constitutional system. This paper, aiming to provide a scientific
contribution to social ecology as a branch of sociology, analyses the dynamic relationship
between ecological activism and national security. It explores how and under what
conditions ecological movements, engaged in the protection of natural resources, might
endanger political stability in democratic societies. This is achieved through the study of
current techniques for identifying and preventing security threats. Special emphasis is
placed on counterintelligence protection and the challenges posed by radicalised ecological
activists. By analysing both international and domestic cases, the paper examines threats to
the constitutional order as well as strategies for achieving the necessary balance between,
on the one hand, the right to free assembly and ecological activism, and, on the other hand,
the right to national security.

Key words: ecological movements, security, radicalisation, constitutional order,
counterintelligence protection, counterterrorism, democracy.

BE3BE/THOCHHU U3A30BU EKOJIOIIKHUX ITIOKPETA

Ancrpakr

CaBpeMeHH E€KOJIOIIKH MOKPETH, MaKo Cy KJbYYHH aKTEepH y MO3WTHUBHO] ITI00AITHO]
HMHULMjaTHBH 33 OUYyBame IPUPOJHE CpearHe W OOpOHM MPOTHB KIMMATCKHX NPOMEHa,
CyouaBajy ce ca H3a30BHMa KOjU ce MOTY TpaHC(OPMHCATH Y MOTCHIMjAITHO HAPYIIABAbe
0e30emHOCTH M TONUTHYKE cTabriHOCcTH. Pamukamimsanuja ogpehennx ¢pakumja yHyTap
OBHX TOKDETA, MOBE3AHOCT Ca EKCTPEMUCTUYKIM Tpynama, Kao U MOryliHOCT HeraTuBHe,
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CyOBep3MBHE UHCTPYMEHTAIM3ALMjE Ol CTPAHUX aKTepa, IPe/ICTaBibajy 030UIbHE NPETHE
KaKo 3a jaBHHU pefi, Tako U 3a ycraBHH nopenak. OBaj paj, 4uju je b OpyKabe HayqHOT
JOTIPHHOCA COLIMjATTHOj EKOJIOTHjH Kao TPaHH COLMOJIOTHje, aHaIM3Mpa IMHAMIYAH OTHOC
n3Mel)y eKOJIOIIKOr aKTHBHM3Ma U HAlMOHAIHE 0e30€MHOCTH U UCTPAXYje KaKo U MOJ| KO-
JUM YCIIOBHMA EKOJIOLIKH [OKPETH, KOjH ce OaBe MUTambUMa 3allTHTE IIPHPOIHUX pecypca,
MOTY YTPO3HTH MOJIMTHYKY CTAOMIIHOCT Y JEMOKPATCKHM APYIUTBUMA, IITO CE MOCTHKE
[POyYaBabEM aKTYEITHHX TEXHHKA 3 MPEHO3HABAkE U MPEBEHIM]y 6e30eMHOCHHX IIpeT-
wu. [TocebaH Haracak CTaBJbeH je Ha KOHTpaoOaBeLTajHy 3allUTHTY, Ka0 U Ha H3a30BE KO-
je IpezcTaBibajy paJuKaIM30BaHH SKOJIOLIKH akTUBHCTH. Kpo3 aHam3y mehyHaponuux u
nomahux IpuUMepa, pa3MaTpajy ce OMacHOCTH MO YCTaBHU IOpE/aK, Kao U CTpareryje 3a
TIOCTU3aEh¢ HEOTIXOHOT OanaHca n3mel)y, ca jenHe crpaHe, Ipasa Ha CI0O0JHO OKYIUbamke
1 EKOJIOLIIKY aKTHBH3aM H, ca Jpyre CTpaHe, IpaBa Ha HAllMOHAIHY 0€30€/1HOCT.

KibyuHe peyd: eKOJIOIIKU MOKpPETH, 0e30€IHOCT, pauKaIn3allija, yCTaBHU MOpeaK,
KOHTpaoOaBelITajHa 3aIUTUTa, KOHTpaTepopHu3aMm, IEMOKpaTHja.

INTRODUCTION

Environmental movements, as organisations and initiatives dedicated
to environmental preservation, have played a significant role in raising
ecological awareness and initiating legislative changes worldwide. Their
core mission—protecting natural resources, combating climate change,
and ensuring sustainable development—has become a priority in modern
society. However, in recent decades, these movements have faced chal-
lenges related to the radicalisation of certain factions and potential securi-
ty threats (Klein, 2014; McCright & Dunlap, 2010), as well as accusa-
tions of employing violent methods, sabotage, and blockades, and foster-
ing social instability and other challenges to democratic processes (Gid-
dens, 2011) in order to highlight real or artificially generated and exacer-
bated systemic deficiencies in addressing environmental issues. These ac-
tivities, though carried out by a small fraction of these structures, under-
mine the legitimacy of entire movements and create space for intelligence
agencies’ disruptive actions and the emergence of threats to the constitu-
tional order of states. Connections with foreign actors further complicate
the situation, as some environmental movements become instruments of
political strategies directed against national interests. These tendencies re-
flect a broader security context, encompassing not only physical security
but also the protection of fundamental state functions. The national con-
text in which these movements operate is a crucial factor in shaping their
relationship with state institutions. For example, Finland has developed a
‘comprehensive security’ model that involves cooperation between state
agencies and civil society to address multiple challenges. This model
demonstrates how a multidisciplinary approach can respond to threats
linked to ecological crises while also highlighting the difficulties in im-
plementing such policies (Réisénen et al., 2021).
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In this study, radicalisation is examined as a political, social, psycho-
logical, and group process that leads to circumstances where certain polit-
ical beliefs are accompanied by individuals’ and groups’ willingness to
engage in violent extremism and terrorist acts (Jugovi¢ & Zivaljevi¢,
2021). Radicalisation, as a socio-political and security phenomenon, and
thus in the context of the misuse of environmental movements, is often
associated with social crises that result in a loss of trust in institutions
(Zivaljevié, 2022). These crises erode the core of every society and sig-
nificantly influence the emergence of socially negative phenomena and
processes. Such conditions create confusion in individuals’ moral con-
sciousness, leading to societal disorientation in the search for socially de-
sirable behaviour patterns, which in turn weakens social control and fos-
ters mass deviant behaviour (Merdovi¢ & Zivaljevi¢, 2020).

Social crises that spill over into state institutions often slow down sys-
temic responses to urgent problems. Simultaneously, radicalisation within
movements usually stems from citizens’ deep frustration, particularly
when institutions fail to provide adequate responses to pressing environ-
mental issues. Environmental movements, although initially and declara-
tively focused on protecting natural resources, become susceptible to rad-
icalisation due to the sense of urgency arising from increasingly severe
climate change and other topics of the so-called environmental agenda.
This sense of urgency can be based on objective circumstances but can
also be artificially induced and exaggerated to create conditions for fos-
tering and escalating crises in a state targeted by foreign intelligence and
subversive actions (Parezanovi¢, Zeljski, Staji¢, 2024). In such cases,
these social crises can be exploited by foreign actors to intensify the de-
stabilisation of ruling structures and support political factions opposed to
the existing constitutional order. By presenting examples of environmen-
tal movement radicalisation, this study provides a detailed analysis of
counterintelligence protection challenges in the context of preventing and
responding to the misuse of environmental activism by foreign actors
and/or extremist groups.

ENVIRONMENTAL MOVEMENTS:
GENESIS, GOALS, AND CONTEMPORARY FRAMEWORK

Environmental movements have evolved throughout history from lo-
cal initiatives aimed at preserving natural resources to global movements
focused on addressing key issues in modern society, such as climate
change, biodiversity loss, and environmental degradation. This evolution
has been driven by changes in social, economic, and political circum-
stances, as well as by an increasing awareness of the importance of envi-
ronmental protection for the survival of human civilization (Nadi¢, 2020).
Environmental movements have their roots in the Industrial Revolution,
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when scientists and social reformers began highlighting the negative con-
sequences of accelerated industrialisation on the environment. In the 19th
century, pioneering movements such as naturalist societies in the United
Kingdom and the United States sought to promote nature conservation
through education and political engagement (Guha, 2000). Early exam-
ples of these movements in the U.S. included initiatives for forest and
wildlife protection led by pioneers like John Muir and Gifford Pinchot
(Dryzek et al., 2003).

Modern environmental movements gained prominence during the 20th
century, particularly after the publication of Silent Spring in 1962, which
drew attention to the negative effects of pesticides on ecosystems (Car-
son, 1962). In Europe, similar movements developed in the mid-20th cen-
tury, focusing on issues such as industrial pollution and nuclear energy,
exemplified by the anti-nuclear movement in Germany during the 1970s
(Rootes, 2004). Global awareness of environmental issues during this pe-
riod further increased, leading to the expansion and diversification of
these movements, including international organisations such as the World
Wildlife Fund (WWF), Greenpeace, and Friends of the Earth (FOTE).
These movements focused on direct action and political pressure on gov-
ernments and corporations. In recent decades, environmental movements
have undergone significant transformation (Markovi¢, 2015). Rather than
focusing solely on local issues, modern movements now address global
concerns such as climate change and sustainable development. At the
same time, digitalisation has enabled greater mobilisation, networking,
and coordination of activities, making these movements even more influ-
ential and organised. The digital age has facilitated the global reach of
these movements, which has increased both their capacity to mobilise
broader social groups and the risk of radicalisation (Tufekci, 2017).

THE GOALS AND METHODS OF ENVIRONMENTAL MOVEMENTS

Environmental movements aim to achieve a variety of objectives, in-
cluding the preservation of natural resources, combating climate change,
reducing greenhouse gas emissions, protecting biodiversity and natural
habitats, and promoting sustainable development and renewable energy
sources. Their goals also depend on the regional context. While in indus-
trialised nations the focus is on reducing carbon dioxide emissions, in de-
veloping countries, priorities include forest conservation and sustainable
use of natural resources (Martinez-Alier, 2002), particularly freshwater
sources. Methods of action range from traditional approaches such as ed-
ucational campaigns, lobbying, and peaceful protests, to more radical tac-
tics, including direct action, protests, blockades, and other forms of civil
disobedience. Examples of peaceful protests include global climate
marches organised by movements like Fridays for Future, while more
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radical actions, such as those carried out by the international ‘nonviolent’
civil disobedience movement — Extinction Rebellion — often involve traf-
fic blockades or the occupation of public spaces (Klein, 2014), such as
squares, the perimeters of key state institutions, and symbols of authority.
Although these approaches are fundamentally nonviolent, certain seg-
ments resort to more extreme methods, including sabotage of industrial
facilities, blockades of critical infrastructure, and cyberattacks on corpo-
rations violating environmental standards (McCright & Dunlap, 2010),
and in some cases, this also includes vandalising buildings in which cer-
tain institutions or organisations are located and marked as ‘hostile.’
Radical factions may also exploit legitimate platforms of larger organ-
isations to pursue their goals, complicating the formation of appropriate
security responses. This strategy allows them to conceal their activities
within broader legitimate structures, making it more difficult to identify
potential threats. Legitimate platforms are an integral part of globalisa-
tion, which has significantly influenced environmental movements both
positively and negatively. On one hand, global connectivity has enabled
the exchange of knowledge and resources between organisations, making
movements more effective. On the other hand, global economic interests,
in certain cases, conflict with the objectives of environmental initiatives,
creating additional challenges (Nadi¢, 2021). Instead of merely address-
ing the consequences of environmental problems, movements are increas-
ingly focusing on prevention through the promotion of renewable energy
sources, circular economies, and green technologies (Hajer, 1997).

SECURITY CHALLENGES: CONNECTIONS WITH FOREIGN
INTELLIGENCE SERVICES AND EXTREMIST GROUPS

As previously mentioned, a serious challenge associated with envi-
ronmental movements is the potential for their instrumentalisation by for-
eign intelligence services or extremist groups. According to a Europol re-
port from 2021, certain radical environmental organisations have connec-
tions with groups promoting anarchism or other forms of extremism,
while some foreign intelligence services use environmental issues to de-
stabilise the political systems of targeted countries (Europol, 2021). Ex-
amples include propaganda campaigns aimed at undermining trust in
democratic institutions under the guise of supporting environmental
goals. These activities have been particularly visible in recent decades
and have further complicated efforts by governments to maintain internal
stability and protect the constitutional order. Foreign intelligence services
and extremist organisations increasingly use radicalised environmental
movements or encourage their radicalisation and extremism in order to
destabilise political systems through subversive activities, as well as to
jeopardise the economic and energy security of countries perceived as ri-
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vals. Such agendas are often part of what is known as the aggressive for-
eign policy discourse of many states (Suvakovi¢, 2009). Examining the
functioning of social movements, including environmental groups, within
a political and cultural context, along with forms of radicalisation within
social protests, Meyer and Tarrow emphasise that this instrumentalisation
often includes funding radical factions, spreading propaganda, and ma-
nipulating information to provoke internal conflicts (Meyer & Tarrow,
2018). For example, Russian intelligence services have been accused of
supporting certain environmental groups in Europe to weaken the energy
policies of the European Union (EU) (Polyakova, 2022), although such
accusations typically remain vague and are not supported by adequate ev-
idence. On the other hand, intelligence services and powerful corpora-
tions, either in collaboration or independently, may encourage the de-
structive actions of ‘environmental extremists’ to undermine certain
large-scale business ventures, often to disrupt competition and clear the
path for entities they control or support. In this context, mass protests es-
calating into violence, as well as large-scale blockades of energy facili-
ties, supported by foreign factors, can jeopardise key elements of the con-
stitutional order, including the rule of law. They may cause political de-
stabilisation, disrupt the functioning of state systems and critical infra-
structure, economic disruptions, and social conflicts, further eroding trust
in state institutions (Giddens, 2011).

CHALLENGES IN GOVERNMENT RESPONSES

Democratic governments face a range of complex challenges when re-
sponding to security threats arising from the radicalisation of environ-
mental movements. On one hand, protecting citizens’ rights to freedom of
expression and assembly is a cornerstone of democratic societies. On the
other hand, maintaining public order, stability, and national security re-
quires strong yet proportionate measures to address violent activities from
radical groups. One key challenge lies in balancing the legitimate right to
protest with the need to prevent activities that escalate into violence. For
instance, protests organised by the group Extinction Rebellion often in-
volve road blockades and occupying public spaces. While these actions
generally do not involve direct violence, their consequences, such as eco-
nomic losses and traffic disruptions, along with legitimate dissatisfaction
from citizens who suffer collateral damage, can provoke a response from
the authorities that is often perceived by environmental activists as exces-
sive, further polarising public opinion.

Moreover, the challenge of identifying the line between legitimate ac-
tivism and potential radicalisation remains. Radicalized groups, such as
the Earth Liberation Front (ELF), often operate in a grey area where their
activities range from civil disobedience to criminal acts like sabotage and
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arson. According to the FBI, these forms of ‘ecoterrorism’ are directed at
corporations and infrastructure projects, thereby disrupting public order
and security, while simultaneously appealing to moral and environmental
justice (Jarboe, 2002).

Although democratic governments face numerous challenges in curb-
ing radical behaviour within environmental movements, modern technol-
ogies offer new opportunities for monitoring and analysing threats. Data
repositories and artificial intelligence enable the identification of behav-
ioural patterns and networks connected to radical groups. Software solu-
tions, such as predictive models for risk recognition, are employed to
monitor online communications and identify potential security challeng-
es. However, the use of these technologies raises concerns regarding pri-
vacy and the potential misuse of data. Critics argue that excessive use of
such tools could erode citizens’ trust in the government, especially if
these technologies are used in ways that are not transparent or are not un-
der democratic control (Zuboff, 2019).

Another aspect of the challenge is international cooperation. Envi-
ronmental movements, in the current context, increasingly transcend na-
tional borders and operate across them, necessitating coordination be-
tween different countries and international organisations. Europol has
identified networks using environmental movements to spread extremist
ideologies and destabilise entire regions (Europol, 2021). However, dif-
fering legal frameworks and political agendas among the involved and in-
terested countries make it difficult to align efforts to address these issues,
potentially leading to an ineffective collective response to transnational
threats.

Authorities also face the challenge of crafting a narrative that clearly
distinguishes legitimate environmental demands from radical or violent
activities. Failing to communicate these distinctions adequately can lead
to the generalisation and stigmatisation of entire movements, potentially
fuelling further radicalisation among their members. In the United States,
for instance, labelling certain environmental groups as threats to national
security has sparked controversy and debates about the political instru-
mentalisation of security discourse (Monbiot, 2017). Similar reactions are
present in Serbia, where security services and other state bodies’ actions
against radical actions from movements with an ecological agenda are of-
ten interpreted as political misuse. Addressing these challenges requires a
balanced approach that includes developing a legal framework that clear-
ly defines the line between legitimate protest and activities that threaten
security; transparency in the use of modern technologies for monitoring
and analysing threats; strengthening international cooperation in monitor-
ing and neutralising transnational threats; and enhancing communication
between authorities, citizens, and environmental movements to avoid
mistrust and escalation of conflict.
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EXAMPLES FROM DOMESTIC AND INTERNATIONAL PRACTICES
An Attempt to Instrumentalise Environmental Protests in Serbia

The protests against lithium mining in Serbia, which became a central
point of ecological and political tensions, triggered not only local but also
international reactions. The mining project planned by the multinational
company Rio Tinto in the Jadar region sparked significant ecological
resistance, and the protests grew larger and more organised during 2021
and 2022. Through these protests, environmental activists expressed
concerns about the potential environmental damage that the mining
project could cause, but doubts also arose about the existence of external
interests behind the organisation of these protests (Lanlan & Yuwei,
2024). The protests in Serbia against the lithium mining project have
become one of the most prominent issues in recent years, both politically
and in terms of security, to the extent that two new terms were introduced
in this context: ‘politicisation of ecology’ and ‘post-politicisation of
ecology.” The politicisation of ecology refers to the use of environmental
issues for short-term political gains, while post-politicisation denotes the
transformation of environmental movements into traditional political
movements (Nadi¢, 2022). At the core of the protests is the issue of the
environmental risks of mining, but many analysts argue that these protests
have begun to attract broader political and geopolitical interests. There
are strong indications that some of these protests have been attempted to
be instrumentalised by foreign actors, who used the opportunity to
destabilise the political system of Serbia and influence internal political
dynamics. Media reports indicated that certain foreign factors, including
foreign governmental agencies and non-governmental organisations,
directly supported these protests with the aim of influencing internal political
decisions in the country, particularly regarding mining projects and political
stances towards the West (Euronews, 2024). The protests against lithium
mining in Serbia were linked to global environmental movements, which,
although largely peaceful, sometimes resort to controversial actions and
methods, appearing as actors or instruments in different, usually antagonistic
geopolitical interests. Certain foreign entities used these protests to channel
citizens’ discontent against the Serbian government, resulting in increased
political tensions and disagreements within the country. Additionally,
analyses note that influential and globally present foreign media, such as
Reuters and The Guardian, played a significant role in shaping international
views on Serbia in the context of these protests. Due to the high degree of
international interest, these protests gained a much broader political
dimension, with foreign influence being directed at Serbia’s domestic issues
through support for environmental protests, while simultaneously attributing
even deeper political and geopolitical significance to these events.
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In this way, environmental movements in Serbia, although based on
real environmental issues, face serious challenges in terms of protection
from external instrumentalisation, which complicates the positioning of
protests as purely domestic civil movements, rather than as potential tools
in the political games of major international powers. Furthermore, this
situation complicates the issue of security and the protection of constitutional
order for security services, which recognizse foreign malign influence aimed
at undermining political stability in the country.

Protests against the Adani Mine in Australia

The protests against the construction of the Adani coal mine in the
Australian state of Queensland represent one of the most significant envi-
ronmental movements of the past decade. Activists argued that the mine
would contribute further to global warming and threaten the Great Barrier
Reef. Non-violent methods, such as traffic blockades and protests, were
dominant, but some more radical actors resorted to sabotage of construc-
tion equipment (Colvin, 2020). The Australian government responded
with increased law enforcement, including higher penalties for blocking
public spaces and specialised measures to monitor protest groups. This
sparked a debate on the balance between protecting the right to protest
and maintaining public order. This case highlights the tension between
environmental concerns and economic development (Suvakovié¢ & Nadié,
2012), as well as the vulnerability of democratic procedures in the face of
pressures from environmental movements.

The ‘ZAD’ Movement in France: Notre-Dame-des-Landes

One of the most well-known examples of radicalisation in the envi-
ronmental movement is the ‘ZAD’ (Zone a Défendre) movement in
France. This movement formed in reaction to plans to build an airport in
Notre-Dame-des-Landes, which, according to the activists’ view, would
threaten the local ecosystem and agricultural land. Activists occupied the
site and declared it a ‘zone of defence,” predominantly using non-violent
methods, but occasionally resorting to violence to prevent police inter-
ventions (Vanderschelden, 2023). This led to the French government
eventually abandoning the project in 2018, which was interpreted as a
victory for the movement. However, this case raised questions about the
legitimacy of so-called occupations and the long-term consequences of
radical environmental methods on the legal order and social cohesion.
The ZAD case is often cited as an example of the success of grassroots
movements, but also as a warning about the risks of radicalisation within
environmental activist groups (Almeida, 2019).
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COUNTERINTELLIGENCE AND SECURITY PROTECTION

Counterintelligence protection is a key component of national securi-
ty, aimed at safeguarding the constitutional order from external and inter-
nal subversive and intelligence activities. There are various definitions of
counterintelligence protection. Some authors think that counterintelli-
gence protection involves activities focused on identifying and neutralis-
ing foreign intelligence operations that may threaten national security, in-
cluding espionage, subversion, and terrorism (Lowenthal, 2017). It repre-
sents a comprehensive process aimed at protecting state interests through
information control, threat identification, and the neutralisation of hostile
intelligence activities, both in peacetime and during conflict (Herman,
2009). In essence, counterintelligence protection involves a range of ac-
tivities and measures undertaken by the services responsible for state se-
curity to detect, monitor, and neutralise threats from foreign intelligence
services, internal extremist and secessionist groups, and other actors
seeking to undermine the constitutional order and the integrity of key
state institutions.

The primary objectives of counterintelligence protection include safe-
guarding confidential information, preventing espionage, subversion, and
terrorism, protecting against cyber threats, and defending against hybrid
and asymmetric attacks (Parezanovi¢, Zeljski, Jevti¢, 2020). The rise of
environmental movements has been accompanied by accusations of po-
tential abuse by foreign actors aimed at destabilising the constitutional
order. Environmental movements, due to their role in society, often strad-
dle the line between legitimate environmental preservation efforts and ac-
tivities that may jeopardise public order, internal security, or political sta-
bility. In this context, the need to establish and analyse potential links be-
tween environmental movements and intelligence agencies becomes criti-
cal to ensure the protection of political, economic, and social stability. In
this regard, counterintelligence and security protection play a crucial role
in identifying and neutralising potential threats that arise from radicalised
factions within environmental movements or their connections with for-
eign services and extremist organisations. New challenges in this area re-
quire a broad range of activities from state security services, including
monitoring foreign influences, identifying extremist groups, and imple-
menting security measures. The function of the counterintelligence appa-
ratus in this regard is primarily preventive, but it also has a strong reac-
tive component.

Once environmental movements become the target of foreign intelli-
gence services seeking to exploit their social and political power to desta-
bilise democratic systems, they must be monitored by the services re-
sponsible for national security protection. Their involvement in this con-
text requires a multidisciplinary approach, including intelligence gather-
ing, financial flow analysis, surveillance of communication channels, in-
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ternational connections of intelligence-relevant individuals or groups,
and/or radical elements, as well as the continuous monitoring of public
protests to identify possible subversive factors. According to an analysis
by the International Institute for Strategic Studies, the main challenge in
this process is distinguishing legitimate environmental activities from
those that have been instrumentalised for political purposes (IISS, 2022).
Counterintelligence agencies play a crucial role in these activities.

Key methods include coordination between different security services
and transparent communication with the public to avoid the perception of
repression. For example, events in France in 2018 related to the “Yellow
Vests’ demonstrated how ignoring the demands of civil movements can
lead to conflict escalation, while a measured, balanced, highly profes-
sional, and decisive approach reduces tensions and enables effective crisis
management.

ENVIRONMENTAL MOVEMENTS, SOCIAL INSTITUTIONS, AND
ARTIFICIAL INTELLIGENCE

Contemporary environmental movements, like other important socie-
tal segments, have recognised the significance and opportunities that digi-
tal platforms and the advancements in artificial intelligence (Al) offer for
more effective action. In the current period, amid the ‘race’ between ma-
jor global players such as the U.S. and China, and other interested parties,
Al technologies are reaching unprecedented dimensions and applications.

By providing a wide range of possibilities for rapid and effective data
collection, analysis, synthesis of vast amounts of valuable information,
and their distribution and further utilisation, Al tools have given envi-
ronmental movements an exceptional opportunity to expand their societal
influence and visibility, both on national and international levels. A di-
rect, fundamentally positive outcome of this has been the increase in
overall ecological awareness within our civilization, which is a funda-
mental prerequisite for engaging in mass actions. Furthermore, Al and
digital platforms have significantly contributed to the easier creation of
global alliances among environmental movements and made the coordi-
nation of their actions far more efficient, including organising environ-
mental protests and increasing their visibility to the public through vari-
ous media and social networks.

However, these technologies can also be misused, leading to polarisa-
tion and the spread of disinformation about environmental issues
(McCright & Dunlap, 2010), serving as a powerful tool for manipulation
by malicious actors, including some intelligence and security agencies,
lobbying groups, etc. In this context, the use of Al brings a broad spec-
trum of challenges, primarily related to ethics, as their algorithms reduce
transparency and obscure the accountability or culpability of those apply-
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ing them (Spalevi¢ & 1li¢, 2024: 747). This is especially relevant when Al
is used for negative or subversive purposes aimed at undermining the le-
gitimate and democratically organised state and social order. In such cas-
es, Al can be instrumentalised to create a radical atmosphere within a so-
ciety, where, from a sociological perspective, institutions are not merely
state creations but also socially responsible entities that must prevent the
problems caused by the advent of such highly automated tools, which
stimulate concerns regarding human rights protection (Skori¢ & Galetin,
2024: 566). In this context, propaganda, or the spreading of disinfor-
mation, forms part of psychological operations conducted by foreign in-
telligence services. The goal is to cause specific psychological effects in
the target, such as fear, heightened tensions, or indecisiveness, which, in
various situations, can have a determining influence on their behaviour
(Miljkovi¢ & Pesi¢, 2019: 1084). Recently, significant actors include rad-
icalised environmental movements, which, by disseminating unverified
information about certain projects and strategies, undermine the integrity
of state institutions.

The use of relevant databases and available innovative tools, such as so-
cial media analytics software, predictive models, and, more recently, artifi-
cial intelligence, alongside other state and socially responsible institutions,
also enables security services to identify potentially radical groups before
their activities escalate into violence (Tufekci, 2017). This is of paramount
importance for appropriately directing the responses of relevant state bodies
and coordinated actions aimed at preventing the infiltration of destructive
elements into a given environmental movement, with the intention of tak-
ing influential positions to implement their radical plans.

CONCLUDING CONSIDERATIONS: THE CHALLENGES OF
COUNTERINTELLIGENCE PROTECTION

In line with globalisation and significant technological advancements,
the activities of anti-state structures have become more sophisticated,
posing considerable challenges for modern counterintelligence protection,
including digital threats, hybrid warfare, and the globalisation of envi-
ronmental issues (Nadi¢, 2023). Strategic documents, such as the United
States National Counterintelligence Strategy (2020), emphasise the risks
associated with the misuse of social movements for political and intelli-
gence purposes, as well as the growing concerns regarding potential
threats related to the influence of foreign organisations on domestic state
processes (National Counterintelligence Strategy, 2020).

In modern defence systems, which incorporate various security ser-
vices, sometimes with overlapping jurisdictions, their full cooperation
remains a challenge and, often, a practical problem, representing a root
cause of significant security risks. In this regard, the effective integration
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of a state’s counterintelligence capabilities and establishing functional
cooperation with various security agencies, such as joint intelligence cen-
tres and teams, significantly enhances efficiency in countering threats
from so-called ecological radicalism. Examples such as the FBI’s Joint
Terrorism Task Force in the U.S. have proven successful in combating
domestic and international terrorist networks (War Room, 2021), and a
similar principle could be applied to extremist elements within environ-
mental movements.

What should be particularly noted is that counterintelligence protec-
tion mechanisms may sometimes be non-functional due to deep foreign
involvement in domestic legal regulations, which makes domestic securi-
ty services vulnerable and “‘unequipped’ for modern security challenges.
Furthermore, diplomatic activities of states without adequate strategic di-
rections and coordination with relevant domestic security bodies may re-
sult in the ‘legal’ outflow of crucial data through ongoing bilateral or
multilateral diplomatic cooperation. Similarly, an inadequately managed
line of international cooperation between domestic security services and
foreign, so-called partner agencies could lead to vulnerabilities in the
state’s counterintelligence mechanisms, failing to detect a strong foreign
strategic presence, which, as previously emphasised, may also manifest
through the actions of various environmental organisations. Considering
this dimension and the potential of environmental movements, especially
in times when destructive consequences may be significantly amplified
by the use of sophisticated modern technological tools and software, in-
cluding artificial intelligence, security services must develop new, effec-
tive responses in a delicate, highly professional, and thoughtful manner,
always starting from the inherently positive nature of these movements
and the need to uphold the highest degree of respect for human rights and
freedoms.

REFERENCES

Almeida, P. D. (2019). Social Movements: The Structure of Collective Mobilization.
Oakland: University of California Press.

Carson, R. (1962). Silent Spring. Boston: Houghton Mifflin.

Colvin, R.M., (2020). Social identity in the energy transition: an analysis of the “Stop
Adani Convoy” to explore social-political conflict in Australia. Energy
Research & Social Science, 66, 101492.

Dryzek, J. S., Downes, D., Hunold, C., Schlosberg, D., & Hernes, H.-K. (2003).
Green States and Social Movements: Environmentalism in the United States,
United Kingdom, Germany, and Norway. London: Oxford University Press.

Euronews. (11. Avgust 2024). Tens of thousands protest in Belgrade against
proposed  lithium  mining. Preuzeto 07. decembra 2024. sa
https://www.euronews.com/2024/08/11/tens-of-thousands-protest-in-belgrade-
against-proposed-lithium-mining-in-serbia.



454 D. Zivaljevié, R. Zeljski

Europol. (2021). TE-SAT: European Union Terrorism Situation and Trend Report
2021. Europol.

Giddens, A., 2015. The politics of climate change. Policy & Politics, 43(2), 155-162.

Guha, R. (2000). Environmentalism: A Global History. New York: Longman.

Hajer, M. A. (1997). The Politics of Environmental Discourse: Ecological Modernization
and the Policy Process. London: Oxford University Press.

Herman, M. (2009). Intelligence Power in Peace and War. Cambridge: Cambridge
University Press.

Jarboe, J. F. (2002). The Threat of Eco-Terrorism. FBI Testimony Before the House
Resources Committee, Subcommittee on Forests and Forest Health. Preuzeto
sa https://archives.fbi.gov/archives/news/testimony/the-threat-of-eco-terrorism.

Jugovié, A., Zivaljevi¢, D., (2021). Pojmovni i konceptualni pristupi radikalizaciji kao
procesu razvoja nasilnog ekstremizma [Notional and conceptual approaches to
radicalization as a process of development of violent extremism]. Socioloski
pregled, 55(2) 436-457, https://doi.org/10.5937/socpreg55-31516.

Klein, N. (2014). This Changes Everything: Capitalism vs. the Climate. New York:
Simon & Schuster.

Lanlan, H. & Yuwei, H. (2024). GT investigates: Lithium protests in Serbia:
environment driven or politically motivated? Preuzeto 07.12.2024, sa
https://www.globaltimes.cn/page/202408/1318321.shtml.

Lowenthal, M. M. (2017). Intelligence: From Secrets to Policy (7th ed.). California:
CQ Press.

Markovié, D. (2015). Socijalna ekologija [Social Ecology]. Beograd: Zavod za
udzbenike i nastavna sredstva.

Martinez-Alier, J. (2002). The Environmentalism of the Poor: A Study of Ecological
Conflicts and Valuation. Cheltenham: Edward Elgar Publishing.

McCright, A. M., & Dunlap, R. E. (2010). Anti-reflexivity: The American
Conservative Movement's Success in Undermining Climate Science and
Policy. Theory, Culture & Society, 27(2-3), 100—133.

Merdovi¢, B., Zivaljevi¢, D., (2020). Druitveni kontekst radikalizacije [The social
context of radicalization]. Kultura polisa, XVII(42), 441-462.

Miljkovi¢, M., Pesi¢, A. (2019). Informational and Psychological aspects of security
threats in contemporary environment. Teme, 43(4), 1079-1094, https://doi.org/
10.22190/TEME191015064P.

Monbiot, G. (2017). Out of the Wreckage: A New Politics for an Age of Crisis.
London: Verso Books.

Nadi¢, D. (2020). Nove tendencije u razvoju ekoloskih pokreta u XXI veku [New
trends in the development of ecological movements in the XXI century].
Napredak - casopis za politicku teoriju i praksu, 1(3), 97-114.

Nadi¢, D. (2021). Understanding the public and common good in the contemporary
environmental policy. Socioloski pregled, 55, 1590-1609.

Nadi¢, D. (2022). Uzroci i posledice radikalizacije ekoloskih pokreta u Srbiji [Causes
and consequences of the radicalization of environmental movements in
Serbia). Napredak - casopis za politicku teoriju i praksu, 3(1), 25-36.

Nadi¢, D. (2023). Nova civilizacija na novoj raskrsnici [A new civilization at a new
crossroads]. In: Nadi¢, D. (Ed) Ekologija na raskrsnici [Ecology at the
Crossroads] (7-20). Beograd: Fondacija za srpski narod i drzavu.

Parezanovié, M., Zeljski, R., Jevti¢, Z. (2020). Taktika i metodika rada sluzbi
bezbednosti [Tactics and methodology of work of the security services].
Beograd: Akademija za nacionalnu bezbednost.

Parezanovié, M., Zeljski, R., Staji¢, Lj. (2024). Obaveitajne sluzbe [Intelligence
services]. Novi Sad: Pravni fakultet.


https://archives.fbi.gov/archives/news/testimony/the-threat-of-eco-terrorism
https://doi.org/10.5937/socpreg55-31516
https://www.globaltimes.cn/page/202408/1318321.shtml
https://doi.org/%0b10.22190/TEME191015064P
https://doi.org/%0b10.22190/TEME191015064P
https://scindeks.ceon.rs/JournalDetails.aspx?issn=2683-6106
https://scindeks.ceon.rs/JournalDetails.aspx?issn=2683-6106

The Security Challenges of Environmental Movements 455

Polyakova, A. (2022). The Kremlin’s Trojan Horses: Russian Influence in France,
Germany, and the United Kingdom. Washington: Atlantic Council.

Réisdnen, H., Hakala, E., Eronen, J. T., et al. (2021). Comprehensive Security: The
Opportunities and Challenges of Incorporating Environmental Threats in
Security Policy. Politics and Governance, 9(4), 91-101.

Room, W. (2021). Counterintelligence in the 21* century: The Need For Integration.
Washington: U.S. Army War College.

Rootes, C. (2004). Environmental Protest in Western Europe. Oxford: Oxford University
Press.

Skori¢, J., Galetin, M. (2024). Artificial Intelligence and Social Work: Ethical
Dilemmas and Challenges in the protection of human rights. Teme,
XLVIII(3), 563-575, https://doi.org/10.22190/TEME230309032S.

Spalevié, Z., 1li¢, M. (2024). Artificial Intelligence in the Court Justice System. Teme,
XLVIII(3), 745-759, https://doi.org/10.22190/TEME240110042S.

Suvakovi¢, U. (2009). Svet u promenama: politicko nasilje i globalna ekologka kriza
[A Changing World: Political Violence and the Global Environmental Crisis].
Ecologica: nauka, privreda, iskustva, 16(55), 468-475.

Suvakovi¢, U., Nadi¢, D. (2012). Zaitita Zivotne sredine i odrzivi razvoj kao
programska opredeljenja politickih partija u Srbiji [Environmental protection
and sustainable development as program objectives of political parties in
Serbia). Ecologica: nauka, privreda, iskustva, 19(65), 81-86.

The International Institute Strategic Studies - 1ISS. (2022). Annual Report on Strategic
Studies. London: Routledge.

The National Counterintelligence Strategy of the United States of America. Office of
the Director of National Intelligence, (2020). Dostupno na: dni.gov.

Tufekci, Z. (2017). Twitter and Tear Gas: The Power and Fragility of Networked
Protest. Yale University Press, DOI:10.12987/9780300228175.

Vanderschelden, D. (2023). Explainer: What is a ZAD land zone and where are they in
France? Preuzeto 07.12.2024, sa https://www.connexionfrance.com/practical/
explainer-what-is-a-zad-land-zone-and-where-are-they-in-france/126135.

Zivaljevié, D. (2022). Radikalizacija drustva i terorizam [Radicalization of society
and terrorism]. Beograd: Akademija za nacionalnu bezbednost i Sluzbeni
glasnik.

Zuboff, S. (2019). The Age of Surveillance Capitalism: The Fight for a Human Future
at the New Frontier of Power. New York: Public Affairs.

BE3BE/ITHOCHHU U3A30BHU EKOJOIIKUX ITOKPETA:
COIUJAJIHO-EKOJIOIIKHA ITOI'JIEJ

Jparan ’Kusasbesuh, Pesba HKesbcku

Axaznemuja 3a HaMoHanHy 6e30enHocT, beorpan

Pe3ume

Exosoniky mokpeTy, Kao KJbY4YHH aKTepH y 100ajlHOj MHUINJaTHBU 33 0UyBarbe
JKHBOTHE CpeIyHe, CyouyaBajy ce ca M3a30BHMa MHCTPYMCHTAIM3ALMje YCMepeHe Ka
HapymaBamy 0e30€IHOCTH W MOJHUTHYKE CTAOMIHOCTH. Mako je CymThHa JenoBama
OBHUX MOKPETa Be3aHa 3a KOJIOLIKH OJIPKUBA PeIlIekha, BHX0BA paJuKaInu3alija MOXe
npecTaBbaTd 0e30€JHOCHN M3a30B 3a Ap)kaBHEe MHCTUTYHHje. Ca HuJbeM MpyKamba
HAYYHOT JOTIPUHOCA COIMjaJTHO] €KOJIOTUjU KA0 TPaHH COIHOJIOTH]e, OBaj paj aHAJH-
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3HMpa JUHAMUYaH OJHOC u3Mely eKOJIOMKOr aKTHBU3Ma M HalMOHAIHEe 0e30emaHOCTH,
akueHTupajyhu BaxHoct kopuinhera aaeKBaTHUX TEXHHUKA 3a MPENO3HABAKE U IIpe-
BeHIMjy 0e30eAHOCHMX IpeTHH. Y pamy ce nmocsehyje makma IeHe3H pa3Boja eKo-
JIOIIKUX MOKpPETa, Te IBbUXOBUM IIMJbEBUMA U MOJAIMTETUMA AenoBama. Kpo3 npusmy
caBpeMeHnX 0e30eIHOCHUX M3a30Ba, oOpaljyje ce MoBe3aHOCT EKOJIOMIKUX IMOKpeTa ca
CTPAaHUM CIIELUjaHUM Clly)k0amMa M EeKCTPEMHUCTHYKMM rpynaMa. Y akTyeIHOM
JPYIITBEHOM KOHTEKCTY, OBH CYOjeKTH HEPETKO KOPHCTE JISTUTUMHE Iatdopme Be-
hux opraHu3anuja Kako OM IPUKPUBEHO CHPOBENHU CBOjE JECTPYKTHBHE LIUJbEBE, LITO
JIOJJATHO KOMIUTUKYje (OPMHUpPAkE aJICKBaTHUX OJIroBopa 0e30emHocHuX ciryxom. Ca
jemHe cTpaHe, IJI00aNHa IOBE3aHOCT je oMoryhmiia pasMeHy 3Hama 1 pecypca usMehy
opranu3anyja, ynHehu nmokpere eukacHujum. MehyTum, ca apyre crpane omoryhu-
Jla je a ce OBUM ajaTuMa MHAOKTPUHUPA]Y U pagukanusyjy ¢ppaxuuje nokpera. [Ipu-
Ka3oM npuMmepa u3 gomahe u MehyHaponHe mpakce, y pajgy Cy HUCTAKHYTH CIOKCHH
M3a30BU ca KOjUM ce cycpelly AeMOKpAaTCKe Biafe LIMPOM CBETA NPHIMKOM pellaBa-
Ba CUTyalllja paJAuKaIn3alije eKOJIOMKUX MoKkpeTa. OBe aKTUBHOCTH Cy Omiie Hapo-
YUTO BHJJBUBE TOKOM IIOCIEAIMX JICNEHHja U JIOJATHO Cy KOMIUIMKOBAjJe Hamope
BJIACTH J1a OJp)K€ YHYTpalllkby CTAOMIHOCT M 3alITUTE YCTaBHH MOpeAaK. Y TOM Ipo-
Liecy AECTPYKTHBHOT JIeJIOBama yKJbYUyjy C€ M NpOoIlaraHJHe KaMIlambe YCMepeHe Ha
NIOJIpYBahE TIOBEPEHa y JEMOKPATCKE MHCTUTYLHUjE MOA MAacKOM IIOJpPIIKE €KOJIOMI-
KUM LIJbEBUMA. JeaH o] KJbyYHHUX M3a30Ba Y OJrOBOPY Ap)KaBa Ha OBAKBE MPOLECE
Nexu y OanaHcupamwy U3Mely JIeTHTUMHHUX IpaBa Ha €KOJIOLIKK aKTHBU3aM M MOTpe-
0e ma ce cnpeye aKTUBHOCTH KOj€ €CKallMpajy Y HacHibe, OJHOCHO MACHTH(UKAIMjH
rpanune u3Mely JIETHTUMHOI aKTUBH3Ma M IOTEHNUMjaHEe pajuKaiu3aiuje. Y KOH-
TEKCTY OBHMX M3a30Ba, KOHTPaoOaBelITajHa 3aIITHTA NIPEACTABIba KIbYUHY KOMIIOHEH-
Ty HanoHanHe 6e30eqHocTH. CXOIHO TOME, O TPeHYyTKa Kaja IOCTaHy Wb CTpa-
HUX 00aBEeIITajHUX CIIyKOH, €KOJIOIIKH NOKPETH MOpajy OWTH IpeaMeT MHTEepecoBa-
Ba CIIy)KOU 3aqyKCHUX 3a 3aLITUTY HAIMOHANHE 0e30eIHOCTH, YHje aHTKOBAKE y
TOM KOHTEKCTY 3aXTeBa MYJITHAMCLHMIUIMHAPHYU NPUCTYIL. Y3umajyhu y o03up KOM-
IUIEKCHOCT M MOTEHIMjall eKOJIOIIKHX MOKpeTa, HapOuMTO y BPEMEHHMa Kaja Jec-
TPYKTHBHE TOCJIEAUIIE MOTY OHMTH naneko Behe ycien ymorpede coQUCTHIIMpPaHUX
MOJICPHUX TEXHHYKHX Cpe/CcTaBa U codTBepa, yKbydyjyhu M BemITauKy MHTEIUTCH-
nMjy, ciyk0e 6e30eHOCTH Cy JyKHE Jla U caMe Pa3BHjajy HOBE JICIOTBOPHE OJIO-
BOpE Ha BHCOKO NpodecroHallaH ¥ MPOMHIUBEH Ha4YMH, YBeK mojiazehn ox U3BOPHO
MO3UTHBHOT TIpEA3HaKa THX IOKpeTa U NoTpede OvyBarba HajBHIIET CTEIEHa MOLITO-
Bama JbYJICKUX MPaBa U cnobosa.
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the online and printed PDF versions of this article contain incorrect versions of the
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Therefore, the editor-in-chief has decided to publish a corrigendum to this article, i.e.
the correct versions of the abstract and keywords in Serbian.

AncTpakT

Kao crparernjcko onpeznesbeme npon3Bohaya a CBojy MOHy Ly 000rare yKJbyIuBamkeM
yCIyra, CepBUTH3aLMja IOCTaje CBE 3HAYajHUjH (PeHOMEH KaKO Y IPAKCH, TAKO U Y HCTpa-
JKUBAUKO] 3ajeHuny. [lonasehn ox unmeHHIIe 1a ce pay O MIIJJOM HCTPAYKUBAYKOM HOJBY
y KOM pajie pa3IMiuTe UCTPaXXUBAUKe 3ajeIHHUIIE, IHJb OBOT pajia je Jia ce CUCTeMaTH3a-
joM noctojehnx pesyirara UCTPAKUBAA U 3HAHA IOHY I jeIMHCTBEHN KOHIICITYaTHI
OKBHP 32 HCTPaKMBAYKH 00yxBaT peHOMEHa cepBUTH3aIHje. Pas je Teopujckor kapakrepa
W HEroBa IJIaBHA MyOJIMKa CY MCTPKHBAYM KOjUMa MOHYheHH OKBHp Tpeba Jia oaKina
HIIEHTH(HKOBAKE UCTPAKUBAYKHX ITUTAba M TO3NIHMOHUPAF:E COTICTBEHOT NCTPAKHBAA
OBOT CJIO)KEHOT, MYJITHIMCLIMIUIMHAPHOT (heHOMEHa.
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