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Abstract: The relevance of this study is determined by the rapid expansion of
asset tokenization technologies and the emergence of new models for the exercise of
property rights within the digital economy. The transformation of economic relations
under the influence of distributed ledger technologies has led to the appearance of new
objects of civil circulation that require appropriate legal recognition, effective
mechanisms of transfer, and reliable protection of the rights of market participants. At
the same time, existing approaches to the regulation of tokenized property rights
remain fragmented, creating a need for a deeper scientific understanding of their civil
law nature and operational characteristics. The purpose of the article is to advance the
scholarly understanding of the civil law status of tokenized property rights by clarifying
their legal nature, examining the specific features of their circulation in the digital
economy, and substantiating approaches to the improvement of their legal regulation
and protection. Methods. The study employs both general scientific and special legal
research methods, including formal-legal, systemic-structural, comparative-legal,

logical-legal, and analytical methods. The research is based on international legal
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instruments, European Union regulations, Ukrainian legislation, and contemporary
academic literature addressing digital assets and tokenization. Results. The conceptual
and legal foundations of tokenized property rights were examined, and their place
within the system of civil law relations was determined. The principal mechanisms and
models of real-world asset tokenization were analyzed, and their impact on the
transformation of property rights circulation in digital environments was identified. It
was found that tokenization contributes to increased asset liquidity, broader access to
investment opportunities, and the development of new forms of participation in
economic value creation and distribution. It was demonstrated that tokenization
transforms traditional ownership models through the fractionalization of proprietary
interests, the separation of economic participation from direct control over assets, and
the emergence of new forms of collective ownership. Key legal, regulatory, and
practical challenges associated with the legal qualification of tokenized rights, cross-
border circulation of digital assets, protection of token holders, application of smart
contracts, and legal certainty of digital transactions were identified. Conclusions. The
effective development of tokenized property rights requires the adaptation of
traditional civil law institutions to the realities of the digital economy, the strengthening
of legal mechanisms linking tokens with underlying assets, and the enhancement of
safeguards for market participants. Future research should focus on the legal nature of
digital control over assets, the civil law implications of smart contracts, dispute
resolution mechanisms in decentralized environments, and the harmonization of
international approaches to the regulation and protection of tokenized property rights.

Keywords: digital assets, asset tokenization, proprietary interests, ownership
rights, digital economy, smart contracts, legal regulation, rights protection, blockchain

technology, rights circulation.
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Oc00,1MBOCTI HUBITBLHO-NIPABOBOI0 CTATYCY TOKEHI30BAaHUX MAallHOBHUX

IPaB y CYYacHill eKOHOMIYHIN cucTeMi

Jemenko KOJis,

3aCHOBHUK 1 HAYKOBUH AUPEKTOP M1KHAPOAHOTO AOCIITHUIIBKOTO AJIbSIHCY 3
uudpoBux iHHOBAIIM Ta nepcnekTuBHUX TexHoorii (IRAIET), nezanexHoi
MIDKHAPOHOT JOCITIAHUIIBKOT 1HIIIaTHBH

https://orcid.org/0009-0007-0246-6612

AHoOTalisi: AKTyaJbHICTh J0CJiI7KEHHsI 3yMOBJICHA CTPIMKUM MOLUMPEHHAM
TEXHOJIOT1 TOKEHi3alii akTuBIB Ta (OpPMyBaHHSIM HOBUX MOJeENeH peamnizali
MaifHOBUX TIpaB y Hu(poBiii ekoHoMiili. Tpanchopmaliisi eEKOHOMIYHUX BIIHOCHUH 1]
BIUIMBOM TEXHOJIOTIA PO3MOJAUIEHOTO PEECTPY CHPUYHMHSE TMOSABY HOBUX OO0 €KTIB
[UBUIBHOTO 000pOTY, M0 NOTPEeOYIOTh HAJEXKHOTO MPABOBOIO BU3HAUCHHS,
e(PEeKTUBHUX MEXaHI3MIB OOIly Ta HaJeXHOr0 3aXHUCTy INpaB YYacCHHUKIB IU(PPOBUX
puHKiB. BomHouac iCHyroYl MiJXOAW A0 MPABOBOTO PETYTIOBAHHS TOKEHI30BAHUX
MaifHOBUX MIpaB 3aJUIIAlOThCs (parMEeHTaApHUMHU, 0 OOYMOBIIOE HEOOXIJIHICTh
MOJANBIIOTO HAYKOBOIO OCMHUCJIEHHS iX LMBLUIBHO-NIPABOBOiI MPUPOAM Ta
ocoOnuBocTe (GyHKI[IOHYBaHHS. MeTow cTaTrTi € TOoriubiIeHHs HayKOBOIrO
PO3YMIHHSI IIUBUIBHO-IIPABOBOT0 CTATYCy TOKEHI30BAaHUX MaWHOBHUX MpaB ILIIXOM
YTOUYHEHHS iX MPaBOBOi MPHUPOJU, AOCIHIKEHHS OCOOJMBOCTEM iX 00Iry B yMOBax
nuPpoBOi €KOHOMIKM Ta OOTPYHTYBaHHS MIAXOJIB JO BJOCKOHAJIEHHS IMPABOBOTO
peryJItoBaHHS 1 3aXUCTy Takux npaB. MerToau. Y mnporieci 10CT1KEHHS BUKOPUCTAHO
3arajJlbHOHAYKOBI Ta CIEI1abHO-IOPUANYHI METOAU Mi3HAHHSA, 30KpeMa (popManbHO-
IOPUJIMYHUM, CUCTEMHO-CTPYKTYPHUM, TOPIBHSIIBHO-IIPABOBHI, JIOTIKO-IIPABOBUN Ta
aHaMTUYHUA MeToau. [H(popmalliiiHy OCHOBY JOCIIJKEHHSI CTAaHOBUJIM MIKHApOJIHI
HOPMAaTUBHO-NPABOBI aKTH, akTH €Bporneiickkoro Cor3y, 3aKOHOJABCTBO Y KpaiHu, a
TaKoXX Cy4yaCHI HAyKOBI Ipalli, MPUCBSYEHI MpoOJeMaTUIll HUPPOBUX AKTUBIB 1

TokeHizalii. Pe3dyabraTnm. JloCHiKEHO KOHLENTYyalbHI Ta TMPaBOBl 3acaju
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TOKEHI30BaHUX MAaNHOBUX MpaB Ta BCTAHOBJIEHO iX MICIE y CHCTEMI IUBUIBHO-
MpaBoBUX BigHOCHH. IIpoaHasnizoBaHO OCHOBHI MEXaHI3MH 1 MOJENI TOKEHi3allii
peaJbHUX AaKTHBIB Ta BU3HAYEHO iX BIUIMB Ha TpaHchoOpMallilo MOpoleciB odiry
MaifHOBUX IMpaB y HU(PPOBOMY CepeloBUIlll. BUSIBIEHO, 10 TOKEHI3allis CHpUsi€e
MIJBUILIEHHIO JIKBIHOCTI AaKTUBIB, PO3IMIMPEHHIO JOCTYIy 10 1HBECTHILIIHUX
MOXKJIUBOCTEN 1 (DOPMYBAaHHIO HOBHX MEXaHI3MIB y4dacTl y PO3MOJLIl €KOHOMIYHOI
BapToCTi. JloBeIeHO, 110 PO3BUTOK TOKEHI3allll 3MIHIOE TPAIUIIIHI MOJIE1 BIACHOCTI
yepe3 (ppakiioHyBaHHS MAaHHOBHX IHTEPECIB, BIIOKPEMIICHHS! €EKOHOMIUHOI y4acTi BiJl
0e3mocepeTHbOr0 KOHTPOJIIO HaJl AKTUBOM Ta BUHUKHEHHSI HOBUX (DOPM KOJIEKTUBHOTO
BOJIO/IIHHS. BCTaHOBIEHO KIIIOYOBI MPaABOBi, PEryJISITOPHI Ta MPaKTHYHI MPOOIeMH,
OB’ sA3aH1 3 MPABOBOIO KBaJi(iKalli€ero TOKEHI30BaHUX MPaB, TPAHCKOPIOHHUM 00IrOM
nMPpoBUX AaKTHUBIB, 3aXMCTOM IpPaB BIACHHUKIB TOKEHIB, 3aCTOCYBaHHSM CMapT-
KOHTPAKTIB 1 3a0€3MEeUeHHSIM IOPUANYHOI BU3HAUYEHOCTI HHUGPPOBUX TpPaH3AKIIIH.
BucnoBkn. EdexTuBHUN pPO3BUTOK TOKEHI30BAaHMX MaWHOBUX NIpaB NOTpelye
aganTauii TpaJuUiHUX 1HCTUTYTIB LMBIILHOIO IpaBa /10 0cOoOIUBOCTEH HHUGPPOBOT
€KOHOMIKH, YJIOCKOHAJICHHSI MEXaH13M1B MPABOBOTO 3B’SI3Ky MK TOKEHOM 1 0a30BUM
aKTHBOM, a TaKOX MOCHJICHHS TapaHTIi 3aXUCTy MpaB YYACHHUKIB U(GPOBUX PUHKIB.
[lepcriekTHBY MOAANBIINX JOCHIIIKEHb MOB’s3aH1 3 BUBUEHHSIM IMPABOBOI MPUPOIU
nU(PpPOBOTrO KOHTPOJIIO HAJ AaKTHUBaMH, OCOOJMBOCTEH 3aCTOCYBaHHS CMapT-
KOHTPAKTIB, MEXaHI3MIB BHUpIIICHHS CIOPIB y JACHEHTPaTi30BaHUX CHUCTEMax Ta
rapMoHizaiii MDKHApOJHUX MiAXOAIB JI0 PEryJIOBAaHHS TOKEHI30BaHMX MalHOBUX
pas.

KurouoBi cioBa: nudpoBi akTHBH, TOKEHI3allisl aKTHBIB, MAaHOB1 1HTEPECH,
MpaBO BJIACHOCTI, IIU(POBa €KOHOMIKA, CMApPT-KOHTPAKTH, MPABOBE PETryJIIOBAHHS,

3aXHCT MpaB, OJIOKUEHH-TEXHOJIOT11, O0IT IpaB.

Problem statement. The rapid expansion of digital technologies, distributed
ledger infrastructures, and tokenization mechanisms has fundamentally transformed

traditional approaches to the circulation of property rights within contemporary
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economic systems. Tokenized property rights increasingly serve as legal and economic
instruments for representing ownership interests, claims, and other proprietary
entitlements in digital environments. At the same time, the growing practical
application of tokenization has exposed significant legal uncertainties concerning the
civil law nature of tokenized rights, the mechanisms of their transfer and protection,
and the determination of their place within existing systems of property and contractual
relations. These issues are particularly relevant in light of the increasing integration of
digital assets into investment, financial, and commercial transactions, where legal
certainty constitutes a prerequisite for market stability and effective protection of
participants’ interests. Consequently, the study of the civil law status of tokenized
property rights is directly connected with the broader scientific task of adapting legal
doctrine to the realities of the digital economy and with the practical need to develop
coherent regulatory approaches capable of ensuring the lawful circulation, recognition,
and enforcement of rights represented through tokenization.

Analysis of recent research and publications. A review of contemporary
scholarship demonstrates the gradual formation of a comprehensive scientific approach
to understanding the civil law status of tokenized property rights, combining private
law, economic, and technological dimensions of the digital transformation of
ownership. Considerable attention to the legal characterization of digital assets is
devoted by A. V. Zakablukivskyi, who substantiates criteria for the identification and
classification of digital assets, determines their place within the system of modern
property relations, and emphasizes the need to establish clear legal regimes for
different categories of digital objects [1]. In a subsequent study, the same author
examines economic models of accounting and taxation of digital assets, highlighting
the relationship between the legal status of digital assets and the mechanisms governing
their economic circulation [2]. Furthermore, A. V. Zakablukivskyi analyzes the risks
of digital asset loss throughout the owner’s life cycle, substantiating the necessity of
improving legal mechanisms for the protection and transfer of digital rights and

interests [3].
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A separate strand of research focuses on digital inheritance and succession with
respect to digital assets. V. 1. Trach explores the implementation of notarial information
systems for the registration and transfer of digital assets to heirs, emphasizing the
importance of integrating digital registries into notarial practice [4]. D. I. Liushenko
and co-authors further develop this perspective by examining information systems for
managing digital heritage and their integration into legal processes, highlighting the
significance of technological infrastructure for the effective exercise of property rights
in digital environments [5].

A substantial contribution to the study of the economic foundations of
tokenization is provided by Z. S. Pestovska, who considers tokenization as a promising
direction for the transformation of Ukraine’s economy and the development of new
mechanisms for investment attraction and digital asset circulation [6]. T. I. Brovchenko
and D. Ye. Bilous advance a civil law approach to the issue by substantiating the
concept of the digital thing as a new object of civil rights and identifying the specific
features of its legal regime within the contemporary civil law system [7].

A significant body of international research is devoted directly to the legal nature
of tokens and tokenized assets. J. Wyczik analyzes the applicability of property law
concepts to crypto tokens, arguing that certain categories of tokens may be treated as
objects of property rights relations [8]. J. M. Moringiello and C. K. Odinet develop the
concept of the “property law of tokens,” demonstrating the need to adapt traditional
property law doctrines to digital assets and distributed ledger technologies [9]. P.
Caglayan Aksoy conducts a comparative analysis of civil law and common law
approaches to crypto assets and substantiates the applicability of traditional property
law remedies to digital objects [10].

Further development of the legal framework for tokenized assets is presented in
the work of X. Lavayssiere, who examines the legal structures of tokenized assets and
the mechanisms through which rights to underlying assets are represented and
exercised through digital tokens [11]. J. Kaisto and co-authors investigate the

relationship between non-fungible tokens (NFTs), tokenization processes, and
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ownership rights, emphasizing the transformation of traditional models of possession,
use, and disposition of property in digital environments [12].

A comprehensive interdisciplinary perspective is offered by V. Tsiura and co-
authors, who examine the economic and private law dimensions of virtual assets in the
era of digitalization, highlighting the necessity of harmonizing economic and civil law
mechanisms for their regulation and circulation [13].

Identification of previously unresolved parts of the general problem.
Despite the growing scholarly interest in digital assets, the civil law status of tokenized
property rights remains insufficiently conceptualized. Existing research predominantly
addresses technological and regulatory dimensions of tokenization, whereas the legal
nature of tokenized rights, the transformation of proprietary relations, and the
mechanisms of their legal protection have not received comprehensive consideration.

The unresolved nature of these issues limits legal certainty in the circulation of
digital assets and complicates the development of coherent regulatory approaches.
Their further examination is therefore necessary for improving the theoretical
foundations and practical mechanisms governing tokenized property rights within the
digital economy.

Formulation of the article’s objective (research purpose). The purpose of this
article 1s to develop a comprehensive understanding of the civil law status of tokenized
property rights by clarifying their legal nature, examining the specific features of their
circulation within the digital economy, and substantiating approaches to their effective
legal regulation and protection.

Objectives of the article:

1. To determine the legal nature and civil law status of tokenized property rights
within the digital economy.

2. To examine the transformation of proprietary relations and ownership models
resulting from asset tokenization.

3. To identify key legal challenges and substantiate approaches to improving the

regulation and protection of tokenized property rights.
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Main material. Tokenized property rights represent a new form of legal

organization of proprietary interests within the digital economy. Their emergence

reflects the increasing integration of blockchain infrastructures into economic

transactions and challenges traditional approaches to the identification, transfer, and

protection of civil rights. Although tokenization is based on technological mechanisms,

the legal significance of a token is determined not by its digital form but by the

proprietary entitlement that it represents and the extent to which such entitlement is

recognized within the applicable legal framework [14] (table 1).

Table 1

Conceptual and legal foundations of tokenized property rights within civil law

relations

Conceptual .. .. Practical manifestation in
Legal content Civil law significance . . .
element tokenized circulation
Proprietary Connects the digital Use of tokens to represent
Tokenized entitlement record with a legally claims to real estate, securities,
property right represented through | protected economic receivables, intellectual
a digital token interest property, or investment assets
Tangible or . A token may confirm access to
. . i Determines the scope . .
Underlying intangible asset to - income, ownership
) and enforceability of the e . o
asset which the token . participation, licensing rights,
holder’s rights .
refers or contractual claims
Technical Serves as evidence of :
. ) Blockchain records support
.. instrument for entitlement but does not ) . .
Digital token ) . transaction verification and
recording and automatically replace . . .
) : . holder identification
transferring a right | legal title
Legal act through Sale, assignment, licensing,
. g . g Ensures that token ) & £
Civil law which rights arise, investment, or other
. transfers produce legal
transaction change, or contractual arrangements
. consequences . .
terminate linked to token issuance
Ability of the right . o Smart contracts facilitate
o Provides legal continuity )
Transferability | to move from one automated transfers subject to

holder to another

of proprietary relations

legal requirements

Legal protection

System of remedies
available to the
holder

Guarantees
enforceability in the
event of disputes or
violations

Judicial protection, restitution,
damages, and recognition of
rights

Source: developed by the author based on [1; 6, p. 27; 7, p. 27; 9, p. 620; 10, p. 190; 13, p.

369].
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The legal significance of tokenized property rights extends beyond their
technological architecture and lies in their capacity to transform traditional
mechanisms of asset circulation. In practice, tokenization is increasingly employed in
sectors where ownership structures are complex, transactions are costly, or access to
investment opportunities is limited [1]. Real estate projects illustrate this trend
particularly clearly, as tokenization enables the fractional allocation of economic
interests among multiple participants while maintaining a connection with a single
underlying asset. This approach broadens market accessibility and facilitates more
flexible investment models.

A similar transformation can be observed in the field of intellectual property,
where tokenized rights may provide access to future royalty revenues, licensing
income, or other forms of economic participation derived from intangible assets. In
such cases, the token functions as a digital representation of a legally recognized claim
rather than as an independent object of ownership [7, p. 27]. This distinction remains
essential for determining the legal consequences of transactions and the scope of
protection available to right holders.

The growing relevance of this model is reflected in the regulatory developments
of the European Union. The Markets in Crypto-Assets Regulation establishes a legal
framework for crypto-assets and contributes to greater legal certainty regarding digital
representations of economic value, while preserving the importance of the underlying
legal relationship from which rights originate [14]. At the national level, the Ukrainian
Law “On Virtual Assets” similarly recognizes virtual assets as objects of civil
circulation, thereby creating legal preconditions for the further development of
tokenized economic relations [15].

At the same time, practical implementation demonstrates that technological
reliability does not automatically eliminate legal risks. Blockchain records may provide
an immutable history of transactions, yet disputes concerning ownership, invalid
transfers, conflicting claims, inheritance, insolvency, or enforcement against third
parties continue to be resolved through traditional legal mechanisms. Consequently,
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international legal initiatives increasingly emphasize the necessity of ensuring legal
recognition of electronic transferable records and digital representations of rights
within existing systems of private law [16].

These developments indicate that tokenized property rights should be regarded
as a distinct legal phenomenon situated at the intersection of property law, contract
law, and digital asset regulation. Their effective operation depends not only on
technological innovation but also on the existence of coherent legal rules capable of
ensuring legal certainty, enforceability, and protection of the interests of all participants
involved in tokenized transactions.

Real-world asset (RWA) tokenization has become one of the most significant
developments in the digital economy, creating new mechanisms for integrating
physical and intangible assets into blockchain-based environments. Unlike the general
recognition of tokenized property rights, RWA tokenization focuses on the legal and
organizational processes through which assets are transformed into digitally
transferable units capable of circulating across decentralized and conventional market
infrastructures. This process expands the functional possibilities of property rights by
enabling their division, transfer, financing, and management through technologically
mediated systems while preserving their connection to identifiable underlying assets
[17] (table 2).

Table 2

Legal mechanisms and models of real-world asset tokenization in digital

environments
Tokenization Legal structure of rights Economic and
Asset category . . T
model allocation transactional implications
Token represents a legall . .
. . . P . 88| Facilitates fractional
Direct ownership | Real estate, recognized ownership .
. } ) ) . ownership and broader
tokenization infrastructure assets | interest in the underlying ) C e
mvestor participation
asset
) . Token holders acquire T
Special purpose Commercial ) d Simplifies asset
) ) rights through shares or
vehicle (SPV) property, investment | . ) management and
. interests in a separate legal )
model portfolios entit regulatory compliance
y
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Commodities, Token value is linked to Enhances liquidity of

Asset-backed . . .. e s
. receivables, specific assets held by a traditionally illiquid

tokenization ) . . .

mventories custodian or issuer assets

. Expands financin
) Token grants entitlement to P » 8

Revenue-sharing | Intellectual property, opportunities through

model

creative assets

future income streams

income-based

rather than ownership e
participation

Token represents creditor | Increases efficiency of
Loans, bonds,

debt issuance and
secondary market trading

rights arising from
contractual obligations

Debt tokenization ; .
financial claims

Combines proprietary,

Hybrid . . Supports complex
Y . Multi-asset contractual, and financial ) PP P .
tokenization . o . investment and financing
structures rights within a single
model arrangements

framework
Source: developed by the author based on [2; 6, p. 29; 9, p. 641; 10, p. 204; 11, p. 6; 13, p.

370].

A distinctive feature of contemporary tokenization models is the gradual
separation of economic participation from direct physical control over assets. This
development enables proprietary interests to circulate independently from the asset
itself while preserving a legally identifiable connection between the token holder and
the underlying source of value [2]. As a result, tokenization is increasingly used not
merely as a technological tool for digital recordkeeping but as a mechanism for
restructuring the legal and economic architecture of asset circulation.

In practical terms, tokenization expands the range of transactions that can be
performed with a single asset without altering its physical or legal integrity. A
commercial building, for example, may remain a single object of ownership while the
economic interests associated with it are distributed among numerous participants
through digital tokens [9, p. 641]. Similar approaches are applied to private debt
instruments, infrastructure projects, investment funds, and intellectual property
portfolios, where token holders acquire rights linked to future revenues, repayment
obligations, or other economically measurable benefits. Such arrangements create
additional liquidity channels for assets that have traditionally been characterized by

limited transferability and high transaction costs.
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Another important consequence concerns the transformation of market access.
Conventional investment structures often require substantial capital commitments and
involve extensive intermediary participation. Tokenization reduces these barriers by
enabling fractional allocation of economic interests and facilitating transactions
through digital infrastructures. Consequently, smaller investors gain access to asset
classes that were previously available primarily to institutional participants, while asset
owners obtain alternative mechanisms for attracting capital and diversifying financing
sources.

From a legal perspective, the effectiveness of these models depends on the
existence of a reliable framework linking the token to the underlying asset and defining
the rights attached to digital units. International legal instruments increasingly
recognize the importance of electronic transferable records and their role in supporting
legally effective digital transactions [16]. At the same time, the European Union has
established a regulatory environment for testing distributed ledger technology within
financial market infrastructures, thereby encouraging the controlled integration of
tokenized assets into regulated markets [17].

These developments indicate that RWA tokenization is gradually evolving from
an innovative financing instrument into a broader legal and economic mechanism
capable of altering the circulation of property rights. Rather than replacing existing
legal institutions, tokenization introduces new methods of organizing ownership
participation, transferring economic interests, and managing assets within digitally
interconnected markets.

The tokenization of tangible and intangible assets is reshaping traditional
concepts of ownership by introducing new forms of participation in economic value
creation and asset management. While classical property law is generally built around
the idea of an identifiable owner exercising a unified set of rights over an asset,
tokenization enables the distribution of economic interests, governance functions, and
revenue entitlements among multiple participants. As a result, ownership is

increasingly evolving from a static legal relationship into a more flexible structure
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capable of accommodating the realities of digitally interconnected markets and data-

driven economic activity [18] (table 3).

Table 3

Transformation of Ownership Models and Proprietary Relations under Asset

Tokenization
Transformation Traditional ownership Tokenized ownership Implications for right
dimension framework configuration holders
Ownership Rights held by a limited | Rights distributed among Broader participation
concentration number of owners multiple token holders in asset ownership
. . i . o Increased
e Physical or legal division | Digital fractionalization of ot
Asset divisibility : . accessibility and
often restricted economic interests . e
capital mobilization
. Governance functions may | New forms of
Control Direct management by . .
. . be exercised collectively stakeholder
mechanisms owner or representative . . S
through digital systems participation
Income distributed Automated allocation Greater efficiency
Revenue . .
. according to conventional | through programmable and transparency of
allocation . . e
ownership shares mechanisms distributions

Digital access to ownership

Expansion of

Cross-border Limited by jurisdictional ] international
C ) structures across multiple )
participation and procedural barriers e e investment
jurisdictions i
opportunities
. Reliance on centralized . . .
Ownership o Verification supported by | Enhanced traceability
: ) registries and o .
verification distributed ledger records of ownership changes

documentation

Source: developed by the author based on [6, p. 30; 8; 9, p. 653; 10, p. 212; 12; 13, p. 371].

One of the most significant consequences of tokenization is the gradual

separation of ownership into several functional components that may be exercised by

different actors simultaneously. In conventional legal systems, ownership is typically

perceived as a consolidated bundle of powers encompassing control, use, and economic

benefit. Tokenized environments increasingly challenge this model by allowing

economic participation, governance rights, and legal title to coexist within distinct yet

interconnected layers of a single asset ecosystem. Consequently, the concept of

ownership becomes more dynamic and adaptable to the requirements of digital markets

8].
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This transformation is particularly visible in relation to high-value and
innovation-oriented assets. In commercial real estate projects, for example, investors
may hold tokenized interests linked to the economic performance of an asset without
participating directly in its management [13, p. 371]. Similar structures are emerging
in technology ventures, intellectual property portfolios, and digital content ecosystems,
where token holders obtain rights connected to future revenue streams, licensing
activities, or governance decisions rather than exclusive ownership of the underlying
asset itself. Such arrangements enable more efficient allocation of capital while
preserving centralized operational management [12].

The impact of tokenization is even more profound in the sphere of intangible
assets. Unlike physical property, digital assets, software products, datasets, and
intellectual property rights generate value through continuous interaction, licensing,
and data utilization. This creates conditions in which ownership is increasingly
associated with access, control, and participation rather than with exclusive possession.
Contemporary private-law scholarship therefore places growing emphasis on the
concept of control over digital assets as a legally relevant criterion complementing
traditional ownership doctrines [18].

Another notable development concerns the emergence of ownership structures
that transcend national boundaries. Tokenized assets may be held, transferred, and
managed by participants located in different jurisdictions while remaining connected
to a single digital infrastructure. Such arrangements create new opportunities for
international investment and collaborative asset management but simultaneously raise
complex questions regarding applicable law, recognition of proprietary interests, and
cross-border enforcement. European regulatory initiatives increasingly acknowledge
these challenges and seek to establish legal conditions capable of supporting the secure
operation of digital asset markets while maintaining legal certainty and investor
protection [14].

The evolution of data-driven economic models further reinforces the

transformation of proprietary relations. The growing recognition of economic rights
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associated with data access, utilization, and sharing demonstrates that value creation is
no longer confined to traditional categories of tangible property. The European Union's
Data Act reflects this shift by establishing new approaches to the allocation and
exercise of rights connected with data-generated value, thereby influencing the broader
development of ownership concepts in digital environments [19].

Taken together, these developments suggest that tokenization is not merely
introducing new technological mechanisms for asset management. Rather, it is
contributing to the emergence of ownership models characterized by shared
participation, functional differentiation of rights, and greater flexibility in the allocation
of economic value. This transformation represents one of the most significant
contemporary challenges for private law and requires the continued adaptation of
traditional proprietary concepts to increasingly decentralized and digitally mediated
forms of economic interaction.

The expansion of tokenized property rights has revealed a range of legal,
regulatory, and practical challenges that continue to constrain their wider adoption. A
fundamental problem concerns the absence of a uniform legal understanding of
tokenized rights, resulting in uncertainty as to whether they should be treated as
property rights, contractual claims, financial instruments, or digital records
representing existing legal entitlements [9, p. 653]. This lack of conceptual consistency
complicates the determination of applicable legal regimes and weakens legal
predictability for market participants.

Another challenge stems from the fact that blockchain records do not
automatically guarantee the validity or enforceability of the underlying rights. The
legal status of a token remains dependent on contractual arrangements, asset registries,
custodial structures, and national legislation, creating risks of conflicts between digital
records and legal reality [8]. These difficulties are amplified in cross-border
transactions, where questions relating to jurisdiction, applicable law, recognition of

rights, and enforcement remain insufficiently harmonized [14].
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Practical concerns also arise from the protection of token holders. Loss of private
keys, cybersecurity incidents, unauthorized transactions, fraudulent token issuance,
platform insolvency, and smart-contract vulnerabilities may result in significant
economic losses while existing legal remedies often remain inadequate or difficult to
apply. The irreversible nature of many blockchain transactions further complicates
restitution and dispute resolution mechanisms [16].

Additional regulatory challenges involve compliance with anti-money
laundering requirements, investor protection standards, taxation rules, data governance
obligations, and financial market regulations. At the same time, the rapid development
of decentralized technologies frequently outpaces legislative adaptation, creating
regulatory gaps and legal uncertainty for both issuers and investors. Consequently, the
effective recognition, circulation, and protection of tokenized property rights require
not only technological reliability but also coherent legal frameworks capable of
ensuring legal certainty, enforceability, and adequate protection of market participants
[17; 18].

The effective development of tokenized property rights requires the gradual
modernization of civil law approaches in order to ensure legal certainty, technological
neutrality, and adequate protection of market participants. A primary priority is the
establishment of a clearer legal framework defining the nature of tokenized property
rights, their relationship to underlying assets, and the legal consequences arising from
their creation, transfer, and termination. Such clarification would reduce interpretative
inconsistencies and facilitate the integration of tokenized assets into existing systems
of private law.

Particular attention should be devoted to strengthening the legal connection
between digital tokens and the rights they represent. Civil legislation should provide
transparent mechanisms for confirming the existence, ownership, and enforceability of
underlying rights, thereby minimizing the risk of discrepancies between blockchain

records and legal reality. The development of standardized legal models for asset
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tokenization would further contribute to greater consistency in contractual practice and
market operations.

The protection of token holders could be enhanced through the introduction of
more comprehensive requirements regarding disclosure, custodial arrangements, asset
verification procedures, and liability allocation among issuers, platform operators, and
other intermediaries. At the same time, legal frameworks should provide effective
remedies for disputes involving unauthorized transfers, technological failures, fraud,
and insolvency-related claims involving tokenized assets.

Given the inherently cross-border nature of digital asset markets, greater
regulatory coordination and legal interoperability among jurisdictions are also
required. The harmonization of legal standards governing the recognition and
circulation of tokenized rights would reduce transaction costs, improve legal
predictability, and facilitate international market participation. In parallel, regulatory
approaches should remain sufficiently flexible to accommodate future technological
developments without requiring constant legislative revision.

Ultimately, the modernization of civil law regulation should seek to balance
innovation with legal certainty. The objective is not to create a separate legal system
for tokenized assets, but rather to adapt existing civil law institutions to the realities of
the digital economy while preserving the fundamental principles of ownership
protection, contractual stability, and effective judicial enforcement. Such an approach
would provide a more sustainable legal foundation for the continued development of
tokenized property rights and digital asset markets.

Conclusions. The study establishes that tokenized property rights constitute a
distinct category of civil law relations in which digital tokens function as technological
representations of legally recognized proprietary interests. It is demonstrated that
tokenization transforms traditional ownership structures by enabling fractional
participation, expanding asset liquidity, and creating new mechanisms for the

circulation of economic value within digital environments. At the same time, the legal
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effectiveness of tokenized rights remains dependent on the legal status of the
underlying asset and the enforceability of the rights it represents.

The principal challenges include the absence of a uniform legal qualification of
tokenized rights, regulatory fragmentation across jurisdictions, uncertainty regarding
the legal relationship between tokens and underlying assets, insufficient protection of
token holders, and the limited adaptation of traditional civil law remedies to digital
transactions.

It 1s substantiated that improving civil law regulation requires clearer legal
definitions of tokenized property rights, stronger legal linkage between tokens and
underlying assets, enhanced investor protection mechanisms, and greater
harmonization of regulatory approaches at the international level. Future research
should focus on the legal nature of digital control over assets, the civil law implications
of smart contracts, dispute resolution mechanisms in decentralized environments, and
the development of coherent cross-border frameworks for the recognition and

protection of tokenized property rights in the digital economy.
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