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FACTORS AND METHODS FOR ASSESSING THE VALUE
OF DIGITAL INTELLECTUAL ASSETS IN THE DIGITAL UNIVERSITY

PAKTOPU TA METOAHN OLNIHKH BAPTOCTI HUPPOBUX
IHTEJIEKTYAJBHUX AKTUBIB Y HU®POBOMY YHIBEPCUTETI

Abstract. The digital transformation of higher education is accompanied by the emergence of new intangible resources —
platforms, data, algorithms, digital teacher avatars, and educational services — which highlights the problem of their valua-
tion. Traditional approaches to intangible assets are insufficient, as they do not account for the specific determinants of the
university environment. The purpose of the article is to identify the factors shaping the value of universities’digital intellectual
assets and to substantiate the applicability of the income, market, and cost approaches to their valuation. The study is based on
a systemic approach, methods of analysis and synthesis, and comparative analysis of practices. External and internal, tradi-
tional and specific value factors are systematized, among which the key ones are scalability, network effects, interoperability of
standards, data legal purity, and demonstrable educational and scientific effect. The results showed that the income approach
is fundamental, as it most fully captures cash flows from licensing, cost savings, and data monetization. The market approach is
useful when market analogues exist, while the cost approach has limited relevance. An evaluation toolkit is proposed, including
discounted cash flows, the relief-from-royalty method, real options, scenario and stochastic analysis. It is concluded that univer-
sities require their own system for valuing digital intellectual assets, ensuring transparency, accountability, and reproducibility
of management decisions.

Keywords: digital intellectual assets, digital university, digitalization, investment decisions, assessment methods.

Anomauin. Bemyn. Ipobnema oyinioganhs yu@posux iHmenekmyanrbHux aKkmusie YHigepCumenis € akmyanbHolo y 36 3Ky
3 yugposoio mpancghopmayicio 8uwoi 0caimu, aKa Cynpo8oOAHCYEMbC NOABOI0 HOBUX YOPM HEMAMEPIANbHUX PeCypCie — naam-
dopm, oanux, aneopummis, yupposux asamapie suxiaoauis, oceimuix cepsicie. Tpaouyitini nioxoou 00 oYiHIO8AHHA AKMUBIE
BUSABTAIOMBCS HEOOCMAMHIMU, OCKIIbKU HE 8PAX08YIOMb CReYUDiuHi OemepMIiHAHMU 8apmocmi 8 yMO8aX OCEIMHbO20 cepeo-
osuwja. Memoio cmammi € GU3HAYEHHA KNIOUOBUX PAKMOPIE POPMYBaHHA APMOCI YUPPOBUX THMENEKMYANbHUX AKMUGIE
yHIgepcumemy ma 0OIPYHNMY8AHH NPUOAMHOCTI OCHOBHUX NIOX00I8 | Memodis iX OYiHI08aHHs Ol 3a0e3neyuelHs 00IPYHMO-
BAHUX YNPAGTIHCOKUX MA THEeCmMUyiiHuX piwieHb. Memoou. Y 00cniodceHHi 3acmoco8aHo CUCTNEMHUL I CIPYKMYPHO-(DYHK-
YIOHAbHUL NIOX00U, MemMOOU aHANIZY Tl CUHME3Y, d MAKOXHC NOPIBHANbHUL AHANI3 MINCHAPOOHUX NPAKMUK OYIHIOBAHHS HeMd-
mepianvHux akmueis. Aemopcvka cucmemamuszayis pakmopie 6azyemvcs Ha NOOLNL HA 308HIWHI MA BHYMPIUHI, MPAOUYITiHI
Ul cneyianbHi OemepMiHaHmu, 3 ypaxy8aHHIM OC8IMHbO-HAYK0BOI cneyuixku yHisepcumemcokoeo cepedosuuja. Pesynomamu.
Bemanoeneno, wo 0na yughposux inmenekmyanbHux akmugie USHAYATbHUMU € CReYianbii hakmopu — iHmeponepaderbHicb,
Macumabosanicms, mepexcesi epekmu, npasosa YUCmoma OAHUX i npas IHMereKmyanbHol 61ACHOCME, OOKA306Ull OCIMHIll
i nayxosuil egpexm. Chopmosano Mampuyro MOACIUBOCHIT 3ACMOCYBAHHS 00XO0HO20, NOPIGHANILHO2O0 | GUMPAMHO20 NIOX00i8
0711 PI3HUX 8UOI8 AKMUBIS, KA OEMOHCIMPYE OOMIHYBAHHS OOXOOHO20 Ni0X00Y. 3anponoHO8AHO MEMOOUYUHULL THCIMPYMEHMAPIL:
OUCKOHMOBAHI 2POULO8 NOMOKU 3 YPAXYBAHHAM eeKmie eKOHOMII, Memoo 36ibHeHHs 6I0 POSIMI, pedanbHi ONYioHU OJis YMO8
BUCOKOT HEGUSHAUEHOCMI, CYEHAPHUTI | CMOXACMUYHULL AHATI3 01 OYIHI08aHHs pu3uKie. Bucnoexu. IIposedene docnidocenns
003807151 CMBEPOCYBAMU, WO YHIGepcUumemu nompedyloms 61acHoi MemoOudHoi cucmemu OYiHIO8aHHs YUPposux inmenex-
MYAnbHUX AKMuei. 3anponoHo8ana cucmeMamu3ayis Gakxmopie i Mampuysi Memooie MOJICYmb CLyey8amu RPAKMUYHUM opi-
EHMUPOM OIS YNPABIIHYIG Y cqhepi iH8ecny8aHHs, 0ONIKY, pPUSUK-MEHEONCMeHmY Ul 3aDe3nederts nPo30pocmi ma 6i0meoprosa-
Hocmi oyinioganbHux npoyedyp. Iodanvui 00Ccaiodcen s Malomy Oymu CAPIMOBAHT HA PO3POOLEHHS YHIGIKOBAHUX NOKAZHUKIE
nedazo2iuHol ma HayKoeoi pe3yibmamueHOCHi, Wo MPAHCIIOIMbCI Y 6APMICHI MEMPUKU.

Kniouoei cnosa: yugposi inmenexmyanvni axmusu, yugposuii ynisepcumen, 0iodcumanizayis, iHeecmuyiuni piuiens,
Memoou OYiHKU.

Statement of the problem. The vast majority of exist-  ronment, as digital intellectual assets have specific sources

ing approaches to the valuation of intangible assets are
designed to meet the needs of commercial technology
companies and are based primarily on financial metrics and
classic assessment approaches — income, comparative, and
cost. This approach is insufficient for the educational envi-
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of benefits and risks: network effects, interoperability of
standards, legal clarity of data and intellectual property
rights, maturity of cybersecurity processes, pedagogi-
cal and scientific effectiveness, scalability and upgradea-
bility, etc.
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In practice, higher education institutions lack consistent
rules for identifying, inventorying, capitalizing, and reas-
sessing such assets; the market for analogues has limited
transparency, licensing models are heterogeneous, and the
connection between educational and scientific effects and
cash flows is methodologically inconsistent. As a result,
management and investment decisions regarding digital
intellectual assets are made under conditions of high uncer-
tainty, which is exacerbated by the risks of technological
obsolescence, intellectual property rights violations, and
gaps in data governance.

The existing scientific and practical base pays insuffi-
cient attention to the integration of specific cost determi-
nants into a fair assessment framework for universities,
in particular, the translation of pedagogical and scientific
results into value-based indicators and the calibration of
discount rates taking into account the risk profile. There-
fore, it is important to develop a methodologically con-
sistent system of assessment factors and procedures that
combines classical approaches with industry-specific
metrics of data quality, interoperability, security, and evi-
dence of educational and scientific effects, and ensures the
reproducibility and accountability of decisions in a digital
university.

Analysis of recent research and publications. The
issue of accounting for globalization risks in the formation
and implementation of international investment strategies
is considered in the work of C. Safarli et al., which focuses
on the impact of external challenges on strategic decision-
making and the assessment of intangible resources [1].

The problematics of modernizing enterprises with the
help of automated systems are highlighted in the research
by P.V. Huk and O.V. Skliarenko, which substantiates the
economic feasibility of digital innovations [2]. In this
regard, Ya.O. Kolodinska, O.V. Skliarenko, and O.Yu.
Nikolaievskyi analyzes the practical aspects of develop-
ing business ideas using digital services, emphasizing their
potential for creating new assets [3].

In the field of education, G. Kortemeyer, N. Dittmann-
Domenichini, and C. Merki study the differences between
attending lectures in traditional, hybrid, and online for-
mats, which allows assessing educational outcomes and
the effectiveness of relevant digital tools [4]. At the same
time, O.0. Khomenko, M.V. Paustovska, and I.A. Onysh-
chuk analyzes the impact of interactive technologies on the
learning process and development of higher education stu-
dents, highlighting the effects that can be transformed into
value-based indicators [5].

The purpose of the article is to identify the factors
in the value formation of a university’s digital intellec-
tual assets and to establish the applicability of the main
approaches and methods for their assessment in order to
ensure sound management and investment decisions, based
on modern concepts of digital transformation.

Presentation of the main research material. As we
have already noted, the main trend in recent years in the
development of the economic and educational space has
been digital transformation. Under the influence of struc-
tural changes in the global economy and the institutional
and regulatory environment, traditional organizational
models have revealed vulnerabilities in terms of their effec-
tiveness. Higher education institutions, as socio-technolog-
ical institutions, are actively seeking alternative formats
for managing educational, scientific, and administrative
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processes, taking advantage of the digital environment. On
the one hand, digitalization accelerates the development of
technologies that improve the effectiveness of an institu-
tion’s interaction with key stakeholders. On the other hand,
it enables the creation of unique digital products and ser-
vices (learning platforms, data arrays, software solutions,
teachers’ digital avatars, content, and algorithms) that are
in demand by society and the economy. Under these con-
ditions, the identification, accounting, and substantiated
assessment of the value of a university’s digital intellectual
assets becomes strategically important as a basis for invest-
ment decisions, risk management, accountability, and mea-
surement of created value.

As with any object of valuation, external factors play a
significant role in determining the value of digital intellec-
tual assets: the state of the macroeconomy, political stabil-
ity, the quality of the legislative framework, regulations in
the field of intellectual property and data protection, price
dynamics in relevant markets, the availability of financing
for innovation, etc. [2;6]. At the same time, specific deter-
minants inherent in digital assets are decisive for the DIA:
the level of development of information technologies, the
qualifications and professional level of developers/owners/
users, interoperability standards, security and maturity of
maintenance processes, scalability, network effects, as well
as pedagogical and scientific effectiveness in the case of
academic application.

For clarity, let us summarize the specific factors in
the value formation of certain types of DIA, taking into
account the context of a digital university, in Table 1.

Thus, summarizing the above list of factors influencing
the value of DIA, it is advisable to group them according
to two characteristics: external and internal to the asset;
as well as traditional (analysis of which is carried out in
relation to any objects of valuation) and special (analysis
of which is relevant only for DIA) factors. Of course, this
classification is not new, since there are specific factors that
influence the value formation of any object of valuation.
At the same time, in this work, we systematize for the first
time the specific factors in the value formation of digital
intellectual assets in the context of a digital university,
which clarifies the subject of valuation and increases the
validity of management decisions regarding investment,
accounting, and risk management.

Let us move on to the problem of using existing
approaches and methods of value assessment in relation to
digital assets, including intellectual ones. In practice, three
basic approaches are used for assessment: comparative,
income, and cost [7, p. 31]. The applicability of a particu-
lar approach is determined by the economic essence of the
asset and its usefulness to the owner/user within the object.
For the digital university ecosystem, the following classifi-
cation is appropriate (Table 2).

The data in Table 3 show that the income approach
is the basic one, since the usefulness — and therefore the
value — of most digital assets is measured by the amount of
income/savings they generate (royalties, license fees, data
monetization, productivity gains). For financial reporting
and transaction purposes, the following valuation bases
are used: fair value, fair market value, and, in integration
cases, synergistic value. The identification of rights to
digital assets occurs through license agreements, tokens/
smart contracts, registry entries, and network identifiers
(URI).
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Table 1

Specific factors in the value formation of certain types of digital intellectual assets in a digital university

No
i/o

Name of the DIA

Key factors in the value formation

Neurotechnology and artificial
intelligence (AI/ML models,
teachers’ digital avatars)

Learning ability; generalization limits; quality and volume of training data; reproducibility
of results; interpretability; effect on educational outcomes; scalability.

Distributed ledger technology

Market quotations/prices on related transaction markets; network reliability and

university API

certifications (ISO/IEC 27001); cost elasticity with respect to demand.

2 | (DLT) systems for digital throughput; validation/maintenance costs; investment potential of the solution through
certificates/microcredits increased trust in qualification verification.
Savings on “measurement” operations (assessment, quality analytics); optimization of
3 Innovative technologies for the communication and information logistics; optimization of data processing and reduction
production of educational services | of production costs; competitive advantages in the educational services market; costs
associated with digitization.
Level of innovation; share of digital components in the value; positive/negative
4 | Robotics and sensor equipment externalities from use (safety, ecology); direct and indirect costs of creation; additional
user benefits/income (educational, scientific, grant effects).
Optimization of process modeling; completeness and accuracy of digital reconstruction;
5 | Virtual and augmented reality creation of competitive advantages due to the “immanence” of the model to the
educational environment; effect on the safety and accessibility of practices.
6 Learning management platfqnns Number of active users; network effects; depth of personalization; interoperability (LTI,
(LMS/LXP), learning analytics ) ) ) L
(LA) xAPI); engagement and success rates; support and update costs; vendor-lock-in risks.
7 Digital content and educational Copyright and licensing; uniqueness and updatability; localization; metadata and
catalogs searchability; reuse between programs; evidence of pedagogical effect.
3 Cloud infrastructure and Reliability and scalability; as-a-service costs; compatibility and downtime; security

Source: compiled by the author based on [2; 3; 6]

Table 2
Approaches applicable to the valuation of digital (intellectual) assets in a digital university
No| Name of digital The essence and characteristics of asset I .
i/o asset usefulness ncome Comparative Cost
1) System of property rights, IP, performance
of work, and provision of services in digital Appropriate
Digital rights environments; inptrl)le Sase of
) that arise and are | 2) Usefulness is measured by financial and non- | Applied partially mass-scale Inappropriate
exercised in the financial benefits; (DCF; EVA; ROV) bicets of pprop
information sphere |3) Volume of services received; N {ec 50
4) Effectiveness of the actual/potential outcomes valuation
of A being transferred
Digital property
complex 1) Analogy with tangible assets and non-digital If there are
2 (platforms, intangible assets; Applied sufficient Inappropriate
licenses, domain 2) Satisfaction of stakeholders’ “virtual” needs; pplie relevant PprOpri
names, etc.) and its | 3) Generation of profit/savings analogues
individual elements
Digital intellectual | 1) Recording of ownership/usage rights; Partially —
rights (copyright, |2) Ability to generate income while complying specialized methods Not
3 |related rights, with rules and regulations; (royalty-relief, Inappropriate licabl
patent rights, 3) Combining profitable transactions (licensing, | option approaches, applicable
license rights) assignment) etc.)
1) Collection, systematization, and storage of
Bi . large databases; The object of
ig Data (rights )& ansion of th f informati h; [valuation is the right
4 |to access/use large 3) Xpansion oL the scope ot Itormation Search, | vatua 1on.1s neng Inappropriate Not used
data sets) ) Optimization of the d'evelopment.of rpodels of access; ad}usted
and forecasts for educational and scientific DCF is possible
activities
AI/ML solutions, Thehvaguf‘“on
hardware 1) Unique functions that optimize management, met 0.10 (:gy
and software training, and research costs; izcsltﬁglzr 0 Not
5 |complexes, VR/ 2) Increased speed of management decision- luati &y In isolated cases licabl
AR, and other making, stability, and quality of pedagogical va ug on - . applicable
innovative decisions (pro uctivity eftect,
technologies 1mp1ementat10n
risks)

Source: compiled by the author based on [2; 9, 10]
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Table 3
Approaches applicable to the valuation of digital (intellectual) assets in a digital university
. . Income approach (discounted | Comparative approach Cost approach
Name of digital asset cash flow method, etc.) (analog method) (reproduction/replacement)

Digital right (utilitarian digital right) + + -
Digital property (platforms, n n _
accounts, domain names, etc.)
Digital assets as part of digital rights + + -
Dlgltal rights as objects of civil n + (for license markets) B
rights
Big data (access/use rights) + — —
Neurotechnology and artificial n N 3
intelligence
Distributed ledger systems (DLT) + - -
Quantum technologies (R&D stage) + (option approaches) — —
New production technologies + 1 i
(process IT solutions)
Industrial intelligence (industry
. . . + - -
intelligence, 11oT analytics)
Robotics components (hardware n n n
modules with embedded software)
Technological ecosystems/platforms + — -
Virtual and augmented reality

. + + -
technologies

Source: compiled by the author independently

As we can see from Table 3, each approach is imple-
mented through a set of methods that specify its concept,
assumptions, and limitations. The evolution of method-
ological tools is driven by changes in business models
and metrics of digital asset usefulness. The classic DCF is
being gradually supplemented and sometimes replaced by
option approaches that are more suitable for conditions of
high uncertainty. The royalty-relief method is increasingly
giving way to the cost-saving DCF approach, which more
accurately reflects the effects of platforms and learning
analytics. Engagement metrics take on a supporting role,
while key indicators become those of data monetization,
etc. The matrix we have developed can serve as a practi-
cal guide for higher education institutions when choosing
approaches to investing, accounting, fair value assessment,
and risk management of digital intellectual assets.

Conclusions. The conducted research confirmed that
the digital intellectual assets of a higher education institu-
tion constitute a separate class of intangible resources with
a dual nature of value — economic and academic. Their
value is formed through the interaction of technological,
legal, organizational, and pedagogical factors and must be
objectified for the purposes of investment, risk manage-
ment, accountability, and measurement of created value.

The systematization of factors made it possible to dis-
tinguish between external and internal dimensions, as well
as traditional and special determinants. For a digital uni-
versity, the decisive factors are the scalability of solutions,
network effects, interoperability of standards, the legal
clarity of data and intellectual property rights, the matu-
rity of security processes, the competence of development
teams and users, as well as a proven educational and sci-

entific impact. The combination of these factors with the
institutional and regulatory environment and market con-
ditions determines the potential for monetization of assets
and their fair value.

A generalized matrix of approaches applicable to the
valuation of digital (intellectual) assets in a digital university
has demonstrated the priority of the income approach, as it
most fully reflects cash flows from licensing, cost savings,
productivity gains, and other effects of using digital assets.
The comparative approach is useful when there are devel-
oped markets for comparables and transparent licensing
agreements. The cost approach has limited heuristic value,
as it does not fully account for network externalities, speed
of scaling, and the uniqueness of algorithms and data.

It is advisable to build methodological assessment tools
as a combined framework: discounted cash flows with an
emphasis on savings effects, the method of exemption from
royalties for intellectual property rights, real options for high
uncertainty, scenario analysis, and stochastic modeling for
the risks of technological renewal and cyber threats. The
assessment should be based on the validation of educational
and scientific results — indicators of success, engagement,
content quality, citation, and grant activity — with the subse-
quent conversion of these effects into value-based metrics.

Promising areas for further research include standardiz-
ing metadata and data quality indicators, developing models
for translating educational and scientific effects into cash
flows, and testing the proposed matrix of approaches on dif-
ferent types of digital assets. Together, this creates a founda-
tion for improving the quality of management decisions and
forming transparent, reproducible practices for assessing the
value of a university’s digital intellectual assets.
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