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Abstract. In the context of the accelerating digital transformation of the tourism
business, there is a significant change in the structure of investment projects,
accompanied by an increase in the share of intangible assets, including data, digital
platforms and algorithms. This leads to a discrepancy between the economic
content of investment projects and traditional approaches to their accounting and
evaluation. The purpose of this study is to identify the key problems of accounting
and evaluation of investment projects in the digital economy and to develop a
methodologically sound approach to their solution. The methodological basis of
the study is based on a mixed approach, including a quantitative analysis of 340
investment projects in the tourism sector of Kazakhstan for the period 2015-2025,
as well as a qualitative assessment of accounting and investment analysis practices.
The research uses methods of discounted cash flows (DCF), real options (ROV),
valuation of data as an asset (MEEM), as well as Monte Carlo simulation. The
results of the study show that traditional methods of evaluating investment projects
systematically underestimate their value due to ignoring managerial flexibility and
the contribution of digital assets. It is revealed that a significant part of intangible
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resources is not reflected in accounting statements, which leads to a distortion
of financial indicators and a decrease in the quality of investment decisions. In
response to the identified limitations, an integrated valuation model is proposed that
combines financial, optional, and digital cost components. The scientific novelty of
the research lies in the development of an integrated approach to the evaluation
of investment projects in digital tourism. The practical significance is determined
by the possibility of applying the proposed model in investment analysis and
improving accounting practices.

Keywords: investment projects, digital transformation, tourism business,
investment valuation, real options, digital assets, accounting
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AnHoTauus. TyprcTik OM3HECTIH )KeaeIIeTINTeH IMTU(PIBIK TpaHCHOPMAITHICH
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aJFaHa, MaTepUaIbIK €MeC AaKTHUBTEp YVJCCIHIH OCYIiMeH KaTap >XYpPEeTiH
WHBECTHUIMSUIBIK KoOamap KYpPBUIBIMBIHAA e€Jeylli e3repic OpBIH aiyma. by
WHBECTUIUSIIBIK KO0ATap/bIH SKOHOMHUKAIBIK Ma3MYHBI MEH OJapJbl €CelKe
aly MeH OaramaymblH JOCTYPII TOCUIAEPl apachIHAAFhl COMKECCI3MIKKE OKEJeNmi.
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3eprreyain omicHaManblk 0azacel 2015-2025 xemmap keseHinne KazakcraHHBIH
TYPHUCTIK CEKTOpPHIHAAFsl 340 WHBECTUIMSIIBIK >KOOAHBI CAHIBIK TaJIayIbl,
cOHpIali-aK OyXTaJTepIiK ecell IeH HHBECTHULUSUIIBIK TalAay TOKIpHOeIepiH canaibl
Oaramaynpl KaMTUTBIH apajac ToCIre HETi3fenTeH. 3epTTey AWCKOHTTAIFaH
akma areiHAapsl (DCF), nakter onmuonaap (ROV), aktuB peringe aepexrepai
Ooaramay (MEEM) xone MonTe-Kapno ™omenpney omicTepiH KOJNIAaHAIBL.
3epTTey HOTIKENepi MHBECTUIMSUIBIK XKoOamapasl OaranayslH JCTYPIi 9aicTepi
0acKapyIIBUIBIK MKEMIUTIK IIEH HUQPIBIK aKTUBTEP/IH YJIECIH eTleMey callapblHaH
OJIapIbIH KYHBIH XXYHWeIl Typae TOMEHIETETiHIH Kepcereni. MaTtepruanaplk eMec
pecypcTapably efoyip 0ediri OyXraJiTepiiK ecenTe KOpCeTiIMEUTIHI aHBIKTaJIIbI,
Oyl KapXbUIBIK KOpPCETKIIUTepAiH OypMmanaHyblHAa OHE VIHBECTHLHSIBIK
HICIIIMICPIIH CanachlHbIH TOMEHJCYIHE oKeJieli. AHBIKTaIFaH IICKTEylIepre
XKayar peTiHAe KYHHBIH Kap>KbUIbIK, KOCBIMILA >K9HE LHU(PIIBIK KOMIOHEHTTEPIiH
OipikTipeTiH OaramaynblH WHTETPAIFSUIAHFAH MOZCHI YCBHIHBUIABL. 3epTTEYdiH
FBUIBIMHA  JKaHaJbiFbl [UQpneik  Typusmaeri HMHBECTHLUUMSUIBIK — koOamapsl
OaramaynblH KeHIeHII TOCUIiH o3ipney Oombmn  TaObmiambl.  [IpakThKambik
MaHBI3IBUTBIFBl YCHIHBUIFAH MOJIENb/I WHBECTUIMSIIBIK TaJayna KOJJaHy KOHE
OyXTalTepiIiK ecen TOKIPUOEeCiH KETUAIPy MyMKIHITIMEH aHBIKTaJa b,

Tyilin ce3aep: MHBECTULHSIBIK Jk00aap, THPPIBIK TpaHCPOPMAaLKs, TYPUCTIK
Ou3Hec, MHBECTHLMsUIApAbl Oaranay, HaKThl ONIHOHIAP, UUQPIBIK aKTHBTEP,
OyXTajTepIIiK ecerr
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WHBECTUIIMOHHBIX ITPOEKTOB, COTMIPOBOXKIAIOIIEECS POCTOM JIOJTN HEMaTepHAITbHBIX
aKTHBOB, BKJIIOYAs JaHHbIE, IH(POBBIE TIATGOPMBI U aNTOPUTMBL. DTO TPUBOIUT
K HECOOTBETCTBHIO MEXJY 3KOHOMHYECKHM COAECpPKAHMEM HHBECTULUOHHBIX
MIPOEKTOB M TPAAUIIMOHHBIMH ITOJIXO/IaMH K X YUETY U otieHKe. Llenbio HacTosmero
WCCIICIOBAHUS SIBISICTCS BBISBICHHE KIIOUEBBIX MPOOJIeM yuéTa M OIICHKU
WHBECTUIIMOHHBIX TMPOEKTOB B YCIOBHUAX IU(PPOBONM IKOHOMUKHA M pa3padoTKa
METOAOIOTHYECKH 000CHOBAHHOTO MOAXOAA K MX PemeHHI0. MeTofomornyeckas
0a3a wWcciemoBaHMS OCHOBaHa Ha CMEIIAHHOM IIOAXOAE, BKIIOYAIOIIEM
KONMYeCTBEHHBI aHaim3 340 WHBECTHIMOHHBIX MPOEKTOB B TYPHUCTHYECKOM
cektope Kazaxcrana 3a nmepuon 2015-2025 rr., a Takke KaueCTBEHHYIO OLIEHKY
MPAKTHK OyXTalTepCKOTO y4€Ta W MHBECTHUIIMOHHOTO aHanmu3a. B wcciemoBaHnn
MPUMEHSAIOTCS  METOABl JMCKOHTHPOBAaHHBIX JAeHEXHBIX MoTokoB (DCF),
peanbHbix onuuoHoB (ROV), omnenka manubix kak aktuBa (MEEM), a Takxke
MozenupoBanue MmetooM MonTe-Kapio. Pe3ysnbrarsl nuccienoBaHus MoKa3bIBaloT,
YTO TPaAULUOHHBIE METO/BI OLIEHKH HHBECTUIIMOHHBIX TPOEKTOB CUCTEMAaTHIECKU
HEOOIIEHWBAIOT WX CTOMMOCTH BCIIEJCTBHE HWTHOPUPOBAHHS YIPABICHUYECKON
THOKOCTH M BKJaJa UU(PPOBBIX aKTHBOB. BBISBIEHO, YTO 3HAYMTENbHAS YacTh
HEMaTepHAILHBIX PECYpPCOB HE OTpaKaeTcss B OyXraJTepCcKOH OTYETHOCTH, UYTO
MPUBOANT K HWCKAXEHWIO (DMHAHCOBBIX IOKa3aTeled M CHIDKEHHIO KadecTBa
WHBECTUIMOHHBIX pellleHuid. B OTBEeT Ha BBISBIIEHHBIC OTpPAaHUYECHHUS MPEIJIOKEHA
WHTETPUPOBAHHAS MOJIENb OIICHKH, 00BeNNHSIONIas (HHAHCOBBIE, OMINOHATFHBIE
u 1MdpoBble KOMIIOHEHTBI CTOMMOCTH. Hay4dHas HOBW3HA HCCIEIOBAHUS
3aKIII0YaeTCs B Pa3padOTKe KOMIUIEKCHOTO TOAXO/Aa K OIIEHKE MHBECTHUIIMOHHBIX
MPOEKTOB B LUPpOoBOM Typu3Me. [IpakTudeckas 3HAYMMOCTH OIpPEACIseTCs
BO3MOXHOCTBIO IPUMEHEHHMSI IPENIOKEHHON MOJIENH B MUHBECTULIMOHHOM aHAIIN3e
Y COBEPIIIEHCTBOBAHWH MPAKTHK OyXTalTepCKOro yuera.

KioueBble cji0Ba: MHBECTHIMOHHBIC MPOEKTHI, LHU(PPOBas TpaHCHOpMAaIHs,
TypUCTHUYECKH OW3HEC, OIeHKa WHBECTHIIMI, peaNbHbBIE OININOHBI, IHU(PPOBHIC
AKTHBBI, OyXTalTepCKUl y4ET

Introduction. The digital transformation of the tourism industry in recent years
has significantly changed the nature of investment activity, creating new types of
assets, business models and sources of value creation. The development of platform
ecosystems, online booking, virtual content, and data analytics has led to the fact
that traditional approaches to accounting and evaluating investment projects no
longer adequately reflect the economic reality of the tourism business (Buhalis and
Leung, 2018; Gretzel et al., 2015).

Especially noticeable changes occurred after the COVID-19 pandemic, which
accelerated the digitalization of travel services and increased the industry's
dependence on information technology and digital platforms. Under these conditions,
investment projects in tourism are increasingly associated not with physical assets,
but with intangible components - software, client data, recommendation algorithms
and virtual services. This leads to a fundamental gap between traditional accounting
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models based on historical value and the modern digital asset economy (Kane et al.,
2017; Brynjolfsson and McAfee, 2014).

From a theoretical point of view, this problem is related to the limitations of
classical investment valuation methods, primarily discounted cash flow (DCF)
models. Despite their widespread use, these methods assume static cash flows and
do not take into account the flexibility of investment project management, as well
as the availability of built-in options typical of digital platforms (Trigeorgis, 2017).
As aresult, traditional performance indicators such as NPV can significantly distort
the real value of investment projects, especially in conditions of high uncertainty
and technological dynamics (Koller et al., 2015).

An additional problem is the lack of development of the methodology for
accounting for intangible digital assets. In modern travel companies, a significant
part of the cost is generated by customer data, digital platforms and network effects,
however, existing accounting standards, including IAS 38, do not provide adequate
mechanisms for their recognition and evaluation. As a result, there is a systematic
underestimation of assets and a distortion of financial statements (Mikalef et al.,
2020; Katz and Shapiro, 1985).

In the context of Kazakhstan, these issues are becoming particularly relevant due
to the accelerated digitalization of the tourism sector. In recent years, there has been
an active introduction of online services, booking platforms and digital solutions,
accompanied by increased investment in digital infrastructure. At the same time,
the practices of accounting and evaluation of investment projects remain focused
on traditional methods, which leads to a discrepancy between the economic content
of projects and their financial assessment.

Despite the existence of a significant number of studies in the field of digital
economy and investment analysis, the issues of accounting and evaluation of
investment projects in the context of the digital transformation of the tourism business
remain insufficiently studied. In particular, there is no unified methodological
approach that takes into account the specifics of digital assets, platform business
models and new types of risks.

In this regard, the purpose of this study is to identify the problems of accounting
and evaluation of investment projects in the context of the digital transformation of
the tourism business and to develop methodologically sound tools for their solution,
taking into account the specifics of the digital economy.

Literature Review. Studying the problems of accounting and evaluation of
investment projects in the context of the digital transformation of the tourism
business requires addressing several interrelated areas of scientific research,
including the theory of the digital economy, investment analysis, platform business
models and accounting of intangible assets.

Modern research on digital transformation indicates that the development of
information and communication technologies leads to the formation of new models
of value creation based on data, network effects and digital platforms. Gretzel et al.
(2015) and Buhalis and Leung (2018) show that the tourism industry is transforming
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towards "smart tourism", where digital ecosystems that unite service providers,
platforms and users play a key role. In such conditions, the value of a business is
increasingly determined not by tangible assets, but by digital resources and the
ability to manage information. Recent studies by the Organisation for Economic Co-
operation and Development (OECD, 2020) and the United Nations World Tourism
Organization (UNWTO, 2022) further emphasize that digital transformation
reshapes not only operational processes but also investment priorities in tourism,
shifting capital allocation toward data infrastructure, platform development, and
customer experience technologies.

This transformation is closely related to the concept of the platform economy
and network effects, developed in the works of Katz and Shapiro (1985), which
showed that the value of a product or service increases with an increase in the
number of users. In the travel business, this is manifested through online booking
platforms and aggregators, where scaling does not require a proportional increase
in costs. However, traditional investment valuation models do not take into account
the non-linear nature of value formation in such systems, which leads to a distortion
of the valuation results.

Parker, Van Alstyne and Choudary (2016) argue that platform-based business
models generate value through multi-sided interactions, making conventional
linear valuation techniques insufficient. This is particularly relevant for tourism
platforms such as booking aggregators, where marginal costs approach zero while
marginal value increases exponentially.

From the perspective of investment analysis, the discounted cash flow (DCF)
method, widely used in corporate finance, remains the key tool for evaluating
projects (Koller et al., 2015). Nevertheless, a number of studies indicate the
limitations of this approach in conditions of high uncertainty and technological
dynamics. In particular, Trigeorgis (2017) justifies the need to use the Real Options
Valuation method, which takes into account the flexibility of management decisions,
including the possibility of expansion, strategy changes or abandonment of the
project. In the context of digital travel platforms, this flexibility is a key element of
value creation, but in most cases it is ignored when evaluating investments.

In addition, Damodaran (2021) highlights that valuation of digital firms requires
hybrid approaches combining discounted cash flow models with scenario-based
and option-based adjustments, particularly when revenues are highly uncertain and
dependent on user growth dynamics.

An additional factor complicating the assessment of investment projects is the
growing importance of intangible assets. Research by Brynjolfsson and McAfee
(2014) shows that the digital economy is characterized by a shift in value from
physical assets to intangible resources such as data, software, and algorithms. In
the tourism business, customer data, their preferences, and behavior are becoming
a key source of competitive advantage. However, as noted by Mikalef et al.
(2020), existing approaches to the assessment and accounting of data as assets
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remain insufficiently developed, which leads to their underestimation in financial
statements.

Haskel and Westlake (2018) further demonstrate that investments in intangible
assets exhibit different economic properties, including scalability, spillovers, and
synergies, which complicate their measurement within traditional accounting
frameworks.

The problem of recognition and valuation of intangible assets is also related to
the limitations of current accounting standards. Under IAS 38, intangible assets
are recognized only if there are criteria for identifiability, controllability and future
economic benefits, but these criteria are often not fully met for data and digital
platforms. This leads to the fact that a significant part of the cost of creating digital
assets is reflected as current expenses rather than capitalized, which distorts the
financial results of companies. Recent discussions in the accounting literature (Lev
and Gu, 2016; IFRS Foundation, 2021) emphasize the growing gap between market
and book value of firms, largely explained by the inability of financial reporting
systems to capture the value of digital and knowledge-based assets.

In the tourism sector, these problems are exacerbated by the high dynamics
of technological change and the rapid obsolescence of digital solutions. Research
by Kane et al. (2017) shows that digital transformation is accompanied by an
acceleration of innovation cycles and an increase in uncertainty, which requires
the adaptation of traditional assessment and accounting methods. Under these
conditions, the use of static assessment models becomes insufficient, and the need
to integrate dynamic and scenario approaches increases. Furthermore, empirical
studies (Lietal., 2023) confirm that tourism firms with higher levels of digitalization
demonstrate greater resilience to external shocks, but also face increased volatility,
which complicates investment appraisal and risk assessment.

Risk analysis of the digital economy makes an additional contribution to the
development of research. Unlike traditional investment projects, digital investments
are subject to specific risks, including cyber threats, dependence on platform
algorithms, and regulatory restrictions. These risks are not always taken into
account in standard valuation models, which leads to systematic errors in making
investment decisions. Bharadwaj et al. (2013) note that digital strategy introduces
new categories of strategic and operational risks, requiring integration of IT risk
assessment into financial valuation models.

Thus, the analysis of scientific literature shows that the digital transformation
of the tourism business leads to fundamental changes in the structure of assets,
value creation mechanisms and the nature of investment projects. At the same
time, existing accounting and valuation methods based on traditional financial
models are not sufficiently adapted to the new conditions. Despite the existence of
a significant number of studies, there remains a scientific gap associated with the
lack of integrated approaches that take into account the specifics of digital assets,
platform models and dynamic risks.

This gap is particularly evident in emerging economies, including Kazakhstan,
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where the institutional and methodological framework for digital investment
evaluation is still evolving (ADB, 2022).

This determines the need to develop new methodological solutions aimed at
improving the accounting and evaluation of investment projects in the context of
the digital transformation of the tourism business.

Materials and Methods. The present study is based on a mixed-methods
approach that combines a quantitative analysis of investment projects with a
qualitative assessment of the applied methodological approaches to their accounting
and evaluation. Using this approach allows not only to identify the differences
between alternative valuation methods, but also to identify the institutional
constraints characteristic of the practice of financial analysis in the context of digital
transformation. The design of the study is based on the principles of comparative
investment analysis and is aimed at comparing traditional and modern approaches
to evaluating investment projects in the tourism sector.

The empirical base of the study includes 340 investment projects implemented
in the tourism sector of Kazakhstan in the period 2015-2025. The sample covers
various segments of the industry, including the hotel business, online travel agencies,
digital booking platforms, as well as projects related to virtual and augmented
reality (VR/AR) technologies and blockchain solutions. The data is based on
the financial statements of companies prepared in accordance with international
Financial Reporting Standards (IFRS), information from the National Chamber of
Entrepreneurs "Atameken", the Kazakhstan Tourism Association, as well as the
results of semi-structured interviews with financial directors and experts in the field
of investment analysis (n = 47). The sample structure ensures its representativeness
in terms of the level of digitalization and types of investment projects.

The methodological basis of the study includes a combination of traditional
financial valuation methods and modern approaches that take into account the
specifics of digital assets.

The discounted cash flow method (DCF) is used as a basic tool to determine the
net present value of an investment project.:

T

1 CF
NPV = -
(1+r)°

=1

where CF_represents the project’s cash flows in period &, T'is the discount rate,
and fydenotes the initial investment.

To account for uncertainty and managerial flexibility, the Real Options Valuation
(ROV) approach is applied, based on the Cox—Ross—Rubinstein binomial model.
This approach enables the incorporation of strategic project options, including
expansion, transformation, or abandonment decisions under uncertain conditions.

In addition, the valuation of data as an economic asset is conducted using the
Multi-period Excess Earnings Method (MEEM), which allows for isolating the
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value generated by data within the overall asset structure. The model is specified
as follows:

3 (E.—C.—R,1
Vaara = Ty
where ¥, .. .is the value of the data asset, E, represents total earnings in period &

, C.denotes operating costs, and R, reflects required returns on contributory assets.

To account for the high degree of uncertainty of digital investment projects, the
Monte Carlo method is used, which allows modeling probabilistic scenarios and
estimating the distribution of possible cash flows.

The analytical research procedure includes several stages. At the first stage, a
comparative assessment of investment projects is carried out using DCF and ROV
methods. At the second stage, a content analysis of companies' financial statements
is carried out in order to identify digital asset recognition practices. At the third
stage, a methodology for evaluating data as an asset is applied to determine its
contribution to the cost of projects. At the final stage, a scenario and stochastic
analysis of investment decisions is carried out.

Taking into account the specifics of digital investments, the study applies
an expanded approach to risk assessment, including cyber risks, technological
obsolescence, dependence on platform algorithms, and regulatory constraints. The
discount rate is adjusted based on these factors, and scenario analysis is used to
improve the accuracy of the estimate.

Despite the comprehensive nature of the study, a number of limitations should
be noted. Firstly, the availability of data on digital assets is limited, which requires
the use of indirect valuation methods. Secondly, the results of the analysis depend
on the assumptions used in the modeling of cash flows. Thirdly, the specifics of
Kazakhstan's tourism sector may limit the generalizability of the results.

Taking into account the identified limitations, the study proposed an integrated
model for evaluating investment projects that combines financial, optional, and
digital cost components.:

Veorar = NPVpcr T Vagy TVou

where NP, represents the project value estimated using discounted cash
flow analysis, 17, reflects the value of managerial flexibility captured through
real options valuation, and 1, , denotes the value of digital assets.

The proposed model enables a more comprehensive assessment of digital
investment projects by incorporating key characteristics such as uncertainty,
scalability, and the increasing importance of intangible resources. In particular,
the inclusion of real options allows capturing adaptive decision-making under
uncertainty, while the valuation of data assets reflects the growing role of digital
capital as a source of competitive advantage.
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Thus, the integrated approach provides a more accurate representation of the
economic value of digital projects compared to traditional valuation methods,
which are typically limited to cash flow analysis and do not fully account for
strategic flexibility and intangible value creation.

Results. The analysis of the structure of investment flows in the tourism sector
of Kazakhstan for the period 2015-2025 reveals a significant transformation in
the direction of digitalization and the growing role of intangible assets. During
the period under review, there was a transition from the dominance of physical
investments to a hybrid model, in which digital and intellectual components occupy
a significant share (Table 1).

Table 1 — Structure of investments in the tourism sector of Kazakhstan by asset type (2015-
2024), billion tenge

Investment category 2015 |2018 2020 (2022 |2024 Share  in|CAGR, %
2024, %

Physical assets 124.5 |156.7 [98.4 |134.5 [167.8 42.3 3.1

Digital infrastructure 234 |456 |67.8 (894 |112.3 28.3 18.7

Intangible digital assets 4.2 123 345 |67.8 |894 22.5 38.9

RandD (VR/AR, blockchain) | 1.2 4.5 8.9 18.7 |28.9 7.3 41.2

Total 153.3 |219.1 |209.6 |310.4 |398.4 100.0 10.4

Note: Compiled by the authors based on data from the National Chamber of Entrepreneurs

“Atameken” and the Kazakhstan Tourism Association.

The results show that the share of investments in intangible digital assets
has increased more than eightfold, from 2.7% in 2015 to 22.5% in 2024. At the
same time, the highest growth rates are typical for segments related to software
development, platform solutions and virtual reality technologies (CAGR 38.9—
41.2%).

At the same time, physical assets retain a significant share in the investment
structure (42.3%), which indicates the hybrid nature of the industry's transformation.
However, their growth rates are significantly lower than the digital components,
which indicates a gradual shift in investment priorities.

Special attention should be paid to the acceleration of investments after 2020,
which is associated with the post-pandemic recovery and the active introduction of
digital solutions in the tourism business. This period is characterized by a 65.6%
increase in investments in digital infrastructure (2020-2024) and a more than
twofold increase in investments in intangible assets.

Despite the quantitative growth of investments in digital components, the
analysis of financial statements shows significant problems in their accounting.
Only 34% of companies capitalize on the costs of developing platforms and digital
solutions, while most enterprises reflect them as ongoing expenses. This leads to a
systematic underestimation of the value of assets and a distortion of the financial
performance of companies.

Thus, the results obtained indicate that there is a structural gap between the
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economic importance of digital assets and their accounting practices. This gap is one
of the key factors determining the need to review the methodology for evaluating
investment projects in the tourism sector.

To assess the adequacy of traditional investment analysis methods in the context
of the digital transformation of the tourism business, a comparative analysis of
127 investment projects implemented in the period 2020-2024 was conducted. The
assessment was carried out using two approaches: the classical discounted cash
flow model (DCF) and the real options method (ROV), which takes into account
managerial flexibility and uncertainty.

Table 2 — Comparison of the results of the evaluation of investment projects by DCF and ROV

methods
Indicator DCF ROV | Difference | Statistical
significance
Mean NPV (million KZT) 45.6 67.8 +48.7% p <0.001
Share of projects with positive NPV 54.3% |78.4% |+24.1 p.p. |p<0.01

Share of rejected efficient projects (false negatives) |34.6% |12.3% |—22.3 p.p. |p <0.001
Share of accepted inefficient projects (false|18.7% [8.9% |-9.8p.p. |p<0.05
positives)
Mean deviation of actual results from forecast —23.4% | —8.7% |[+14.7 p.p. |p <0.01
Note: Compiled by the authors based on post-investment project analysis.

The results of the analysis demonstrate a systematic underestimation of the cost
of investment projects using the traditional DCF approach. On average, the NPV
estimate obtained using the real options method exceeds the DCF results by 48.7%,
which indicates a significant underestimation of the investment attractiveness of
digital projects when using static models. Particularly significant differences are
observed in the assessment of the proportion of projects with a positive NPV. Within
the framework of DCEF, only 54.3% of projects are recognized as cost-effective,
while the use of ROV increases this figure to 78.4%. This means that more than a
third of investment projects with value creation potential are mistakenly rejected
when using traditional valuation methods.

An additional confirmation of the limitations of DCF is the high level of
errors of the first kind (false negative), reaching 34.6%. This indicator reflects the
proportion of projects that were rejected at the evaluation stage, but subsequently
demonstrated positive financial results. In turn, the use of ROV makes it possible to
reduce this indicator by more than half to 12.3%, which indicates a higher accuracy
in making investment decisions.

The analysis of forecasting accuracy shows that traditional models systematically
underestimate the actual results of projects. The average deviation of the predicted
values from the actual values is -23.4% for DCF, while using ROV reduces the
error to -8.7%. This indicates a higher adaptability of the real options method to
the uncertainty conditions typical of digital investment projects. The identified
differences are explained by the fact that the traditional DCF approach does not take
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into account the key characteristics of digital investments, including managerial
flexibility, scalability, network effects, and the optionality of business models. In
contrast, ROV allows you to take into account the strategic opportunities of the
project, such as expansion, change of direction, or abandonment of the project
under unfavorable conditions.

Thus, the results of the analysis confirm that the use of static valuation models
leads to systematic distortions of investment decisions in digital tourism. This
indicates the need to move to more flexible and adaptive assessment methods that
take into account the specifics of the digital economy. The growing share of digital
assets in the structure of investment projects in the tourism sector is accompanied
by significant accounting and valuation problems. An analysis of the financial
statements of 89 travel companies in Kazakhstan for the period 2020-2024 revealed
a significant discrepancy between the economic and accounting assessment of
digital assets.

Table 3 — The practice of accounting for digital assets in travel companies in Kazakhstan

Category of digital | Share of companies | Share of companies | Average Average level of

assets capitalizing the recognizing amortization | undervaluation, %
asset, % expenses, % period, years

Proprietary software |41 59 3.2 38

Booking platforms |27 73 4.1 52

Customer data 8 92 n/a 65

Al recommendation |12 88 2.8 61

algorithms

VR/AR solutions 34 66 3.5 44

Note: Compiled by the authors.

The results show that a significant portion of digital assets are not recognized as
assets in accounting. In particular, client data and artificial intelligence algorithms
are almost completely reflected as current expenses (92% and 88%, respectively),
despite their ability to generate future economic benefits.

The highest level of capitalization is observed for proprietary software (41%)
and VR/AR solutions (34%), which is explained by their higher identifiability and
compliance with recognition criteria under current accounting standards. Nevertheless,
even in these categories, there remains a significant proportion of companies that
recognize related costs as expenses, which leads to a distortion of financial results.

Particular attention should be paid to the level of undervaluation of digital
assets, which varies from 38% to 65% depending on the category. The greatest
underestimation is typical for client data and algorithms, which is due to the lack
of well-established methods for evaluating them and the limitations of financial
reporting standards. As a result, a significant part of the value of companies remains
off balance, which leads to a systematic underestimation of their investment
attractiveness.

Additional analysis showed that differences in accounting practices have a
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significant impact on key financial indicators. Companies that capitalize on digital
assets demonstrate higher values of return on assets (ROA) and more stable profit
dynamics compared to companies that recognize similar costs as expenses. This
indicates that accounting policies have a significant impact on the perception of a
company's financial condition and investment decisions.

Thus, the results obtained confirm the existence of a systemic gap between
the economic essence of digital assets and their reflection in accounting. This gap
reinforces the problems of evaluating investment projects, since traditional financial
indicators do not take into account a significant part of the value created.

To quantify the contribution of digital assets to the cost of investment projects,
the Data Asset Valuation method based on the excess income approach was applied.
The analysis results show that customer data is one of the key sources of value
creation in digital tourism.

Table 4 — Assessment of the contribution of client data to the cost of investment projects

Indicator Meaning
Average data contribution to the project cost 23-41%
Average revenue growth due to personalization +18,7%
Reducing the cost of customer engagement (CAC) —27,4%
The growth of repeat sales +34,2%

The results obtained indicate that data is becoming a strategic asset that forms
the competitive advantages of travel companies. In particular, the use of data can
significantly improve marketing efficiency by personalizing offers, which leads to
revenue growth and lower customer acquisition costs.

Despite the significant contribution of data to value formation, they are
practically not reflected in accounting statements, which leads to underestimation
of investment projects. This confirms the need to develop new approaches to the
valuation of digital assets, taking into account their economic importance.

Taken together, the results of the analysis show that the digital transformation of
the tourism business requires a revision of traditional approaches to accounting and
evaluation of investment projects. Ignoring the role of digital assets and managerial
flexibility leads to systematic distortions in evaluating investment performance and
reduces the quality of decisions made.

To assess the effectiveness of the proposed integrated model, a comparative
analysis of the results of the evaluation of investment projects using various
approaches was carried out (Table 5).

Table 5 — Comparison of models for evaluating investment projects

Valuation method | Mean NPV (million | Share of successful | Forecast error | Consideration of
KZT) projects digital assets
DCF 45.6 54.3% —23.4% No
ROV 67.8 78.4% —8.7% Partial
Integrated model | 84.2 86.7% —4.1% Yes
813 (cc) B &
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The results demonstrate that the use of the integrated model leads to a significant
improvement in the quality of evaluation of investment projects. The average NPV
value increases by 84.6% compared to DCF and by 24.2% compared to ROV,
indicating a more comprehensive consideration of value creation factors.

The most significant improvement is observed in reducing the prediction error.
Within the framework of the integrated model, the average deviation of the predicted
results from the actual results is -4.1%, which is more than five times lower than the
traditional DCF approach. This indicates a higher accuracy of the estimate under
conditions of uncertainty.

Ananalysis of the cost structure of investment projects shows that the contribution
of various components varies significantly depending on the type of project.

Table 6 — Cost structure of investment projects

Project type DCF ROV Data Assets
Hotels 72% 18% 10%
Online platforms |41% 27% 32%
VR/AR projects | 38% 35% 27%

The results obtained indicate that in traditional projects (for example, the hotel
business), the value determined by cash flows dominates, whereas in digital projects,
optional characteristics and digital assets play a significant role. In particular, in
online platforms, the share of value generated by data reaches 32%, which confirms
their strategic importance.

The proposed integrated model makes it possible to eliminate the key limitations
of traditional approaches to evaluating investment projects. Unlike DCF, the
model takes into account the flexibility of project management and the ability to
adapt to changing conditions. Unlike ROV, it includes the quantification of digital
assets, which is especially important for the tourism business in the context of
digitalization.

Thus, the integration of financial, optional and digital components provides
a more complete reflection of the economic essence of investment projects. This
makes it possible to improve the quality of investment decisions, reduce the risk
of underestimation of projects and ensure a more efficient allocation of resources.

Discussion. The results obtained demonstrate that the digital transformation of
the tourism business leads to fundamental changes in the mechanisms of value
formation of investment projects, which requires a revision of traditional approaches
to their assessment and accounting. Unlike classical models based on the premise
of stable cash flows, the digital economy is characterized by high uncertainty,
nonlinear growth dynamics and the increasing role of intangible assets.

First of all, the revealed underestimation of investment projects using the
discounted cash flow (DCF) method confirms the limitations of traditional models
noted in the theory of corporate finance. As shown in the works of Tim Keller
and co-authors, DCF remains the basic valuation tool, but its use in conditions
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of high uncertainty leads to systematic distortions, especially in industries with a
high proportion of intangible assets (Koller et al., 2015). The results of this study
confirm this conclusion, demonstrating a significant discrepancy between DCF
estimates and the actual results of investment projects.

Assignificant improvement in the estimation accuracy when using the real options
method (ROV) is consistent with the theoretical provisions developed by Lenos
Trigeorgis. According to this concept, investment projects should be considered
as a set of options that provide management with flexibility in decision-making
in conditions of uncertainty (Trigeorgis, 2017). In the tourism business, where
projects often involve digital platforms and scaling capabilities, this flexibility is
becoming a key source of value. This explains the revealed reduction in forecasting
errors and an increase in the proportion of successful projects when using ROV.

At the same time, the results of the study show that even the real options method
does not provide a complete assessment of the value of investment projects in a
digital environment. The main limitation is ignoring the contribution of digital
assets, including client data, algorithms, and platform solutions. This conclusion is
consistent with research on the digital economy, which highlights the shift in sources
of value from physical assets to data and intellectual resources (Brynjolfsson and
McAfee, 2014).

Of particular importance in this context is the theory of network effects
developed by Michael Katz and Carl Shapiro, according to which the value of
platform solutions increases as the number of users increases (Katz and Shapiro,
1985). In the tourism sector, this is reflected in the exponential growth in the value
of online platforms, where data and the user base are becoming key assets. However,
traditional accounting methods do not adequately reflect these effects, which leads
to a systematic underestimation of companies.

The identified accounting problems of digital assets confirm the limitations
of current financial reporting standards. Despite the criteria for recognition
of intangible assets, a significant part of digital resources, including client data
and algorithms, is not reflected in the balance sheet. This leads to a discrepancy
between the accounting and economic value of companies, which is consistent with
the findings of research in the field of digital asset accounting (Mikalef et al., 2020).

The integrated valuation model proposed in the study, combining DCF, ROV,
and digital asset valuation, deserves special attention. The results show that
the inclusion of all three components can significantly improve the accuracy of
investment project assessment and reduce forecasting errors. This approach
expands existing investment analysis models by offering a more comprehensive
view of value in the digital economy.

From a theoretical point of view, the proposed model is a development of the
concept of endogenous value, in which the value of an investment project is formed
not only by expected cash flows, but also by optionality and intangible assets.
This corresponds to modern research areas in the field of digital economy, which
emphasize the need to integrate financial, technological and institutional factors.
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Inthe context of Kazakhstan, the results obtained are of great practical importance.
The identified limitations in the accounting and evaluation of investment projects
indicate the need to modernize existing practices and adapt them to the conditions of
digital transformation. In particular, it requires the development of methodological
approaches to the assessment of digital assets, as well as the introduction of more
flexible investment analysis models.

In general, the results of the study show that the digital transformation of the
tourism business requires a transition from static assessment models to dynamic
and integrated approaches. Ignoring the role of digital assets and managerial
flexibility leads to systematic errors in investment decisions, while accounting for
them allows you to more accurately reflect the economic essence of projects and
increase the efficiency of resource allocation.

Conclusion. This study was aimed at identifying the problems of accounting and
evaluation of investment projects in the context of the digital transformation of the
tourism business and developing approaches to their solution. The results obtained
confirm that the digitalization of the industry leads to fundamental changes in the
structure of assets and mechanisms of value formation, which makes traditional
methods of investment analysis and accounting insufficiently adequate.

The study found that the classical discounted cash flow (DCF) method
systematically underestimates investment projects in digital tourism due to
ignoring managerial flexibility and nonlinear growth dynamics. The use of the real
options method (ROV) makes it possible to partially eliminate these limitations by
taking into account the uncertainty and strategic adaptability of projects. However,
even this approach does not provide a complete valuation, as it does not take into
account the contribution of digital assets. A significant result of the study is the
identification of a systemic gap between the economic importance of digital assets
and their reflection in accounting. It has been established that client data, algorithms
and platform solutions form a significant part of the cost of investment projects,
but in most cases they are not recognized as assets, which leads to distortion of
financial statements and investment decisions.

The scientific novelty of the work lies in the development of an integrated
model for evaluating investment projects that combines three components: cash
flows, optional value and the value of digital assets. Empirical testing of the model
has shown its higher accuracy compared to traditional approaches, as well as its
ability to reduce forecasting errors and more fully reflect the economic essence of
investment projects. The practical significance of the study is determined by the
possibility of applying the proposed model in investment analysis and corporate
practice of travel companies. The results obtained allow us to formulate a number
of recommendations. First, it is necessary to expand the use of valuation methods
that take into account managerial flexibility, including the real options approach.
Secondly, it requires the development of methods for quantifying digital assets and
integrating them into investment analysis processes. Thirdly, accounting practices
should be improved in order to better reflect the intangible components of value.
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In the context of public policy, the results of the study indicate the need to
adapt the regulatory framework and financial reporting standards to the conditions
of the digital economy. In particular, it requires the development of approaches
to accounting for data as an economic resource, as well as the formation of an
institutional environment that encourages investment in digital technologies.

Despite the results achieved, the study has a number of limitations. In particular,
the valuation of digital assets is based on indirect methods, which can affect the
accuracy of the values obtained. In addition, the analysis is limited to the tourism
sector of Kazakhstan, which requires further research to verify the universality of
the proposed approaches. In the future, further research may be aimed at developing
more accurate models for evaluating digital assets, integrating artificial intelligence
into investment analysis, and expanding the empirical base through international
comparisons.

In general, the results of the work show that effective assessment of investment
projects in the context of digital transformation requires a transition to integrated,
dynamic and interdisciplinary approaches combining financial, technological and
institutional aspects.
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