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Introduction. The digital transformation ofhigher educationis radically changing the structure of universities’
intangible capital: the share of assets that exist in the digital environment, are integrated into information
systems, and create measurable economic value for educational, scientific, and management processes is
growing. In these conditions, there is a need for verified approaches to inventorying, classifying, and valuing
digital intellectual assets, as they determine the investment attractiveness of an institution, its competitiveness,
ability to scale educational services, and the effective monetization of the results of intellectual activity. At
the same time, practice lacks agreed criteria for classifying digital resources as intellectual assets; there are
methodological gaps between economic, technological, and organizational and managerial dimensions, and
the quality of data management and access rights remains uneven.

The relevance of the research is determined by the need for universities to make value-based
decisions regarding digital asset portfolio management: planning investments and expenses to support
platforms, determining priorities for data infrastructure development, designing licensing and partnership
commercialization schemes, and preparing transparent reporting for stakeholders. Additional challenges
include the nonlinear nature of value creation in digital ecosystems (network effects, scale effects, and two-
sided markets), the optional nature of many digital assets (scalability, modular extensions, and technology
transfer), and the correlation of openness regimes with the intellectual-property and financial strategies of
the university.

Analysis of recent research and publications. Research on the digital transformation of universities
covers both the behavioral aspects of educational service consumption and the methodology of managing
digital resources and investments. For example, in their research, G. Kortemeyer, N. Dittmann-Domenichini,
and C. Merki emphasize the relationship between students’ choice of full-time, hybrid, or online formats
and learning outcomes, highlighting usefulness and expected benefits as key determinants of the value
of digital educational products [1]. The conceptual foundations of digital transformation proposed
by N. Verina and J. Titko structure maturity levels, process changes, and management implications,
providing a methodological framework for classifying digital assets and choosing approaches to their
evaluation [2].

In terms of investment decisions, C. Safarli et al. consider the risks of globalization and cross-
border restrictions that directly affect risk premiums, discount parameters, and forecasting horizons when
evaluating universities’ digital assets [3]. The economic feasibility of digitalization through automated
systems is substantiated by P. V. Huk and O. V. Skliarenko, which is relevant to the cost-based approach
and the determination of efficiency thresholds for infrastructure solutions [4]. The practice of developing

EkoHowmika i pezioHn Ne 3 (98) 2025 — p-ISSN 2218-1199; e-ISSN 2414-0538 #15 129




ExkoHoMika ma ynpaesiHHsa nionpuemcmeamu

innovative business ideas using digital services is highlighted by Ya. O. Kolodinska, O. V. Skliarenko, and
O. Yu. Nikolaievskyi, emphasizing monetization models, content life cycle, and metrics of digital product
liquidity and turnover [5].

The impact of interactive technologies on engagement and learning outcomes is demonstrated by
0. O. Khomenko, M. V. Paustovska, and I. A. Onyshchuk, who refine the metrics of usefulness (engagement,
learning gain) in an income approach to evaluating educational platforms [6]. Publication [7] analyzes the
architectural and organizational dimensions of university digitalization and emphasizes the importance of data
standardization and access control as value drivers of digital intellectual assets.

The socio-economic context of digital transformation is supplemented by A. Kozhyna, showing how
inclusive approaches to development affect the reputational capital and social value of university digital
solutions [8]. The institutional conditions for the formation of innovation potential in different countries are
revealed by S. I. Kubiv et al., H. N. Lopuschnyak, O. Chala, O. Poplavska, L. A. Leiva, M. Matera, and
J. Schéning, who set the framework of external determinants for assessing assets in HEIs [9;10;11].

Objectives of the article is to provide theoretical and methodological substantiation for classifying the
university’s digital intellectual assets and to develop the foundations for their valuation by systematizing
principles and identifying value determinants within the educational and economic environment.

The main material of the study. In general terms, digital assets should be understood as intangible
assets that exist in a digital environment, are stored and circulated in information systems, and represent
economic value for their owners and users. This category encompasses data and datasets, digital content
and media, software modules and platforms, digital identifiers, access rights, certificates, and tokenized
forms of rights. They can perform both financial and non-financial functions; their value is determined by
their usefulness to the user, uniqueness/scarcity, network effects, and degree of legal certainty and liquidity
in the relevant markets, as well as the quality, security, and scalability of the technological infrastructure.
Unlike traditional intangible assets, digital assets are infrastructure-dependent on the rules and protocols of
information systems, which determine the specifics of their creation, circulation, licensing, and measurement
of usefulness through usage metrics.

The digital intellectual assets of an educational institution are a specific type of intangible resources that
arise from the use of digital technologies, exist in digital form, and realize their economic value in information
systems. Such assets include, in particular, educational and methodological content and multimedia courses,
software products and source codes, databases and data sets, analytical models and Al algorithms, 3D models
of laboratories, VR/AR scenarios, teachers’ digital avatars, distance learning platforms, domain names, brand
elements, and other results of intellectual activity in the digital environment. Their key feature is turnover
capacity: the possibility of commercialization, licensing, transfer of rights, integration into partnership projects,
and use as investment targets [7;9].

A digital asset at a university combines three interrelated entities: economic (value), legal, and technological.
The economic entity manifests itself through the generation of cash flows or cost savings, increased
competitiveness, and capitalization; the legal entity through the existence and scope of intellectual property
rights and contractual rights; and the technological entity through the architecture, scalability, security, and
interoperability of the asset.

To manage a portfolio of such assets and accurately assess their value, it is advisable to use a classification
that groups digital assets according to key characteristics relevant to the educational environment (Table 1).

It should be noted that certain types of digital assets are multifunctional in nature and may partially
overlap with each other, which complicates the development of a comprehensive classification and unified
assessment approaches. The list of classification criteria is not exhaustive and will require further refinement
as the regulatory field evolves, monetization practices develop, and the applications of digital resources in the
economic circulation of higher education institutions expand.

In our research, we understand a digital intellectual asset (DIA) to be an economic asset in the form of the
result of intellectual activity, together with the corresponding intellectual property rights, which:

— has a digital form;

— is created using digital technologies;

— demonstrates its value within information systems (through usefulness, demand, network effects, usage
metrics);

— 1s marketable in economic circulation (licensed, transferred, commercialized).
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Table 1
Classification of university digital intellectual assets (for management and valuation purposes)
No. | Classification criteria Classes and examples

— financial (tokenized access rights/settlement tokens in the campus ecosystem);
— non-financial (educational content, software, data sets, Al models, 3D/VR objects,

By functional nature

(method of use) digital avatars, NFT certificates/badges, digital training certificates)
— clearly defined regime (registered domain names, trademarks, licensed software,
issued copyright certificates);
5 By legal regime — partially defined (composite objects — databases, 3D models, video lectures, where
certainty rights are shared between authors and the institution);
— relatively undefined/new (virtual objects in VR/metaverse environments, parameters,
and “behavioral models” of digital avatars)
— property rights (copyright, related rights, patent rights, license rights to digital
3 By relation to the objects);
object of valuation — digital assets related to other property (digital twins of equipment/laboratories,

digital campus models that increase the value of physical assets)

— non-current (strategic LMS platforms, brand assets, long-term licenses, data lakes);

4 | By turnover speed — current (individual courses/modules, annual subscriptions, short-term content

licenses, per-operation access to API/data)

— highly liquid (massive online courses with a broad market, domains, popular

software modules);

— medium liquidity (specialized content packages, niche data sets);

— low liquidity (narrow-profile models or content with limited demand/access rights)
Source: compiled by the author based on [7; 9]

5 | By degree of liquidity

Like any digital asset, DIA integrates three interrelated entities: economic (the ability to generate cash
flows or cost savings, increase capitalization and competitiveness), technological (architecture, scalability,
security, interoperability), and organizational-managerial/legal (existence and scope of rights to use, manage,
and externalize knowledge within partnership models).

It is also important to note that despite their intangible nature and digital form, not all digital assets
automatically meet the criteria for recognition as intangible assets for reporting purposes within an institution
(in particular, regarding useful life, identifiability, control, and expected economic benefits in accordance with
established standards). Some of these assets, which do not meet the above criteria or are held primarily for
investment purposes, are classified as financial instruments/investments [1, ¢.94]. Therefore, in the practice
of higher education institutions, it is advisable to distinguish between digital assets that are recognized as
intangible and digital assets that are reflected as financial investments: this affects the choice of assessment
approach, forecasting horizons, and discount rates.

For portfolio management and valuation purposes, we propose a classification of digital assets by mode of
operation (Figure 1).

It is evident that the majority of non-financial digital assets in the context of higher education belong to
digital intellectual assets. At the same time, the inclusion of social media content and certain web resources
in the category of DIA remains a matter of debate, as does the status of Big Data. The problem arises at the
intersection of two conceptual boundaries: first, between digitally created content and digitized copies of
analog materials; second, between data as facts and databases as the result of intellectual organization.

The content of social networks or websites is often a digital representation of texts, images, or audiovisual
materials that could potentially exist outside the digital environment. In such cases, copyright-protected works
are present, but the mere fact of their digital form does not guarantee their status as DIA in the economic
sense. Additional conditions are required for the content of an educational institution’s DIA to be recognized:
originality and creative novelty, controlled access and management of usage rights, institutional ties to
educational or scientific processes, the possibility of monetization, or the creation of measurable economic
benefits (audience retention, increased enrollment conversions, growth in partnerships, etc.). Digitized copies
without added value (metadata, interactivity, updatability, usage analytics) should be considered as auxiliary
resources rather than full-fledged DIA.

With regard to Big Data, the key issues here concern the sources of origin and the scope of authority. Data
as such, particularly when collected from open sources, does not usually create exclusivity [9, ¢.253]; however,
a database with significant investments in collection, validation, normalization, ontology construction, access
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Figure 1. Classification of digital assets by mode of operation
Source: compiled by the author based on [3; 5, 7]

scheme development, and quality assurance acquires the characteristics of an intellectual result with its own
economic value. University data repositories, LMS learning analytics, and experimental datasets are classified
as DIAs if they have:

a unique structure and selection methodology;

stable usage metrics and reusability;

— managed licenses (e.g., CC family, ODbL) and access policies;

— predicted benefits (licensing, consulting, etc.) [1; 3; 10].

Therefore, the criteria for classifying non-financial digital resources as DIAs at a university are:

— digital origin or added value resulting from the digital transformation of the object;

— intellectual organization (structuring, modeling, algorithmization);

— the possibility of controlled circulation of rights and access;

— the presence of measurable utility and economic effect.

This differentiation eliminates methodological uncertainty regarding social content and Big Data, while at
the same time providing a basis for further value assessment: for content with proven uniqueness — income
and royalty relief approaches; for curated data assets — a combination of cost and option approaches with
adjustments for liquidity, quality risks, and scalability of use.

The next step is to outline the principles for assessing the value of digital intellectual assets. The set of such
principles serves as a systematic toolkit that establishes the methodological framework for applying approaches
and methods, provides a comprehensive analysis of the value of an object, and allows for identifying the
factors that shape this value. In scientific discourse, principles derived from user perceptions, principles related
to the operation of the asset, and principles determined by the external market environment are traditionally
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distinguished; the principle of highest and best use (HBU) is considered separately [1;4]. In different sources,
the composition and grouping of these principles vary; sometimes the HBU principle is attributed to the block
of market principles, and the content of the “operational” and “market” groups varies [11].

Withregard to digital intellectual assets, principles based on user perception are fully implemented: usefulness
is measured in terms of educational, scientific, and managerial value; substitution is interpreted through the
availability of functional analogues — from alternative platforms to comparable data sets; expectations reflect
future benefits in the form of revenue, economies of scale, reach, and audience retention. Within the principles
related to the operation of the asset, it is appropriate to apply the principle of optimality alongside the principle
of balance: maximizing the value of the DIA is determined by the consistency and optimal characteristics of all
components of the asset system — the quality and updatability of content, the manageability of access and usage
rights, the scalability and interoperability of the platform, and the reliability of metrics and application analytics
[4, c.105]. The principles of the market environment are relevant to the DIA, considering the characteristics of
digital markets — network effects, compatibility standards, and the dynamics of demand for online programs
and digital services [1;2].

The principle of HBU deserves special attention. Its implementation involves modeling alternative
scenarios for the use of an asset and choosing the one that, under realistic assumptions, provides the maximum
market value. The analytical procedure covers assessing the market acceptability of the proposed use,
verifying the regulatory and contractual prerequisites regarding the existence and scope of rights of use and
licensing, examining technological parameters — architecture, scalability, security, cryptographic integrity, API
interoperability, reliability of metrics tracking — as well as financial justification in the form of expected cash
flows, their amounts and timing, efficiency of use, structure of tangible and intangible costs for creation and
support. These components are directly related to the commercialization of the DIA and determine the choice
of valuation approach and discounting parameters.

In summary, it can be stated that the basic determinants of the value of digital intellectual assets include the
size and time profile of the income generated by the asset, the costs of creation and operation, technological
characteristics — quality, security, scalability, and interoperability — as well as market benchmarks for comparable
objects. External conditions also have a significant impact: the state of the macroeconomy, political stability,
the quality of the regulatory environment, and the dynamics of prices and tariffs in related markets. At the same
time, special factors inherent to digital assets are essential for the DIA: the level of development of information
technology and digital infrastructure of the university, the digital maturity of data governance processes and
practices, the qualifications of developers and users, the intensity and consistency of updates, the uniqueness
of content and models, the chosen licensing scheme, the level of cybersecurity, brand strength, and reputation
capital in relevant academic and professional communities.

For further methodological work, it is advisable to systematize the value factors along two axes — internal
and external to the asset, and traditional and specific to digital intellectual assets. Such systematization creates
a transparent basis for choosing a combination of cost, income, market, and option approaches, as well as
for formulating a policy for managing the university’s DIA portfolio, focused on increasing capitalization,
investment attractiveness, and long-term economic sustainability.

Conclusions. The research confirms that distinguishing between the general category of digital assets and
the subset of digital intellectual assets of a university is a necessary prerequisite for the correct valuation
and management of the portfolio of intangible resources of a higher education institution. The proposed
classification, based on functional nature, legal regime certainty, relationship to the object of valuation,
turnover rate, and liquidity, provides a methodological basis for choosing relevant valuation approaches. It has
been shown that the value of DIA is formed in three dimensions — economic, technological, and organizational-
managerial — and is determined not only by the potential to generate cash flows, but also by the scalability and
security of digital infrastructure, manageability of access rights, and interoperability.

It has been established that the application of the principles of utility, substitution, and expectation is fully
relevant to the academic environment, and the development of the principle of balance in the form of the
principle of optimality allows for linking the systemic characteristics of an asset with the maximization of its
value. The principle of highest and best use serves as a tool for choosing a DIA operating scenario, considering
market acceptability, regulatory and contractual prerequisites, technological parameters, and financial
feasibility. The feasibility of combining cost, income, market, and option approaches, depending on the type of
asset, degree of legal certainty, liquidity, and risk profile, has been substantiated.
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Further research should focus on empirical verification of the proposed models on samples of Ukrainian
and European universities, as well as on the development of reporting standards for digital intellectual assets
within the higher education system.
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yHiBepcutety, [[puBaTHuii BULIKit HaBUaIbHUHN 3aKian «CBponelcbkuii yHiBepcuTeT». Knacugikauis, npunaunu
Ta AeTepMiHAHTH BAPTICHOI OMiHKH HM(POBUX IHTEIEKTyaIbHUX AKTHBIB YHiBEePCHTETY.

Crarts npHCBsTYeHa METOAOIOTIYHUM 0COONMBOCTSIM L(pPOBOI TpaHCHOpMallii eKOHOMIKH Ta YHIBEPCHTETIB, 30KpeMa
JIOCITIDKEHHIO TIPOIIECIB, TIOB’SI3aHMX 3 JIAlTAIli€l0 BHUIIMX HABYAJIHHUX 3aKJIAJIB JIO IU(PPOBUX TEXHONOTIH. Y CTarTi
BU3HAYEHO, 110 LM(POBi3allis € OTHUM 13 KIIOYOBHX (AKTOPIB, Ki (POPMYIOTH PO3BHTOK €KOHOMIYHHX, COLIANBHHX 1
OCBITHIX TIporieciB. 30KpeMa, Liel mpolec 0COONMBO aKTyallbHUIA AT BULIOT OCBITH, e IM(POBI TEXHOJIOT1] BiIKPUBAIOTH
HOBI MOXJIMBOCTI /11 HaBYaHHS, HAyKOBOI AISUIBHOCTI Ta YNPABIiHCHKOI AiSUTBHOCTI YHIBEpPCHTETIB. 3a3HaueHO, IO
U poBizalis 103BONSE yHIBEPCUTETAM 3HAYHO MiABUIIUTH e€EeKTUBHICTH HABYAIBHOTO IMPOLECY, CHPHUSAIOUHM Kpallii
MiAroToBIi (axiBLiB, 3ATHUX MPALFOBATH B YMOBaX [NI00AIBHOT EKOHOMIKH, Jie TM(POBI TEXHOIOT1i 3aiMal0Th IOMIHYIOUY
pomb. YV CTarTi TakOK PO3MIHYTO CYyYacHHH CTaH BIPOBADKEHHS LM(POBHUX TEXHOJOTIH B YHIBEPCHUTETH, 30KpeMa
TEXHOJOT1i MOOUTPHUX IIaT(OpM, IHTEPAKTUBHUX METOAIB HABYaHHS, IO 3HAYHO MOKPAILYIOTh JOCTYII A0 HABYAIBHHUX
MarepiaiB 1 JO3BOJSIOTH IHTErpyBaTH iX B OCBiTHIH npotec. IIpy oMy 3a3Ha4eHo, 110 3aCTOCYBAaHHS TAKUX TEXHONOTIH
cipusie iHIMBiAyai3alil HABYAHHS Ta afalTalii OCBITHIX IPOrpaM 0 Cy4acHHX BUMOT CTYACHTIB, a TAKOX JO3BOJISE
CTBOPIOBATH OLIBII THYYKI Ta aJanTHBHI HaBYaJIbHI Nporpamu. BinzHaueHo, mo nepexiz 10 udpoBux GopM yrpasiiHHs,
T03BOJISIE CTBOPHUTH €(EKTUBHY CTPYKTYPY AJIs OpraHisallii HaykoBoi, 0CBITHBOI Ta 8 AMIHICTPAaTHBHOI AiSUTBHOCTI, IO CIIPHSIE
MOKpAIIEHHIO BHY TPILLHIX IIPOLIECIB i MONErITye B3a€MOIiI0 3 30BHIIIHIMH 3allikaBJIeHUMH CTOpoHaMH. BoHo4ac, BkazaHo,
mo Ans 3abe3nedeHHs epeKTHBHOCTI LU(poBoi TpaHcdopmarii HEoOXiIHO 3aCTOCYBaTH HOBI METONM CTPATEridHOrO
YHIPaBIiHHS, IO BKIIFOYAIOTh PO3POOKY Ta pealtizaliiio JOBrOCTPOKOBHX IUIaHIB PO3BUTKY BHIIMX HABYAIBHUX 3aKIJIajiB 3
ypaxyBaHHSIM BHKOPUCTaHHS HU(POBUX TEXHOJOTIH. Y pe3ynbTari OCTimKeHHs Oylo MiATBEPLKEHO, IO U(poBizaLis
3MIHIOE CTPYKTYPY OCBITHBOTO MPOLECY, CTIPHSIE TIOKPAIIEHHIO SKOCTI HAaBYaHHS, 30KpeMa 3aBISKH aJanTalil OCBITHIX
Nporpam JI0 HOBUX BUMOT Ta CTBOPEHHIO OLIIbIII MEPCOHI(iKOBAHMX IIUISAX1B HABYAHHS [JIsl CTYACHTIB. BakiiBuM acriekTom
€ BUKOPUCTaHHS HOBITHIX TEXHOJNOTiH I MiABUIIEHHS PIBHS YIpPaBIiHCHKOI €DEeKTUBHOCTI YHIBEpPCHUTETIB, 30KpeMa
3aBJISIKM aBTOMATH3allil NPOLECiB Ta BIPOBA/LKEHHIO EIEKTPOHHKX CEPBICIB TS B3AEMOIi 3 3aLliKaBJICHUMH CTOPOHAMH.
BHCHOBKH CTaTTi MiATBEPIKYIOTH BAXKIIMBICTD iHTErpalii U(pOBUX TEXHONOTIH Y BCi aCTIEKTH AisUTbHOCTI YHIBEPCHTETIB,
0 JO03BOJSIE HE JIMILIE IMIABHIIMTH €(EeKTHBHICTb OCBITHBOTO MpOIECY, a i 3a0e3MeYnTH KOHKYPEHTOCIPOMOXKHICTh
YHIBEPCHUTETIB y IJI00as1i30BaHOMY cepefoBuIi. {1t [Iboro HeoOXiqHO peati3yBaTH KOMILIEKCHUH Mixia Ao nugposisarii,
110 BKIIFOYAE aJAMTALlil0 OCBITHIX, YIPABIHCHKUX 1 HAYKOBHX TPOLIECIB YHIBEPCHTETIB, a TAKOK CTBOPEHHS BiIOBIIHOT
IHCTUTYLIHHOT MIITPUMKH 151 3a0€3MeYeHHs CTaIoro PO3BUTKY BHILOI OCBITH.

Kumouosi ciioBa: 1udpoBi iHTeNeKTya bHI aKTUBH, BapTiCHA OLIHKA, i/LKUTaANI3alis], TH(PPOBUI YHIBEPCHUTET,
u¢poBa TpaHchopMaris.
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