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Abstract

In the digital economy, dat serve\&t{-a gic assets that play a vital
role in creating economic value, This study aims to systematically
analyze and classify the.existi terature to identify frameworks and
models of data valuatiNfo ation services and to explain their
relationship with the coSg Of<"information services across different
industries using the PRI guideline. The research addresses three
key questions: at he fundamental criteria for data valuation?
(2) What are antitative methods for measuring data value in
information sérwi€es? (3) How is the relationship between data value
and the costs€of information services described in the scientific
literature, an at factors influence this relationship?

A systerh;ﬁ: erature review (PRISMA) of 138 studies (2008-2025)
i ied 24 articles for analysis. Findings reveal three data valuation
sions: financial (production/transaction costs), content-based
ality/entropy), and functional (operational utility). More than 75%
f the reviewed studies confirm a positive relationship between data
value and service cost. Despite the diversity of measurement methods—
particularly in entropy-based calculations—data quality has a
significant impact on its value. Among the reviewed models, hybrid and
Al-driven approaches show superior performance in multidimensional
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analysis of data value. The proposed framework, encompassing these
three dimensions, provides a foundation for developing data valuation
models in information services. The heterogeneity of existing
approaches highlights the need for nonlinear models and future
empirical studies. The identified patterns form a basis for designing data

economic contexts.
Introduction
Data are recognized as a strategic asset for organizations. Hewever:
valuing data remains one of the central challenges in data manage

due to its inherently multidimensional nature —enc@ ing

valuation models applicable to specific industries as well as broa&

financial, content-based, and functional aspects —and its")strong

context- dependence across industries.

This study focuses on information serV|ces—|ncIud|n ta analytics,

information consulting, and digital health—and to conduct a

systematic analysis of the existing I|teratuM%§§ fy data valuation
I

frameworks within this domain and to explais, their relationship with
cost of information services. Specificallysth&résearch addresses three
core questions:
1. What criteria determine the_valie of data in information
services?

2. How can the value df data In these services be quantitatively
measured? " .

3. How is the relat ip between data value and the costs of
information servi escribed in the scientific literature, and

what factors influgfice this relationship?

dimensi ncial, content-based, and functional. Financial models
dc n production, storage, and transaction costs; content-based
emphasize data quality, freshness, rarity, and entropy; and

ndizabal-Arrieta et al., 2023; Lim et al., 2018) underscore the
necessity of integrating these dimensions and employing hybrid models
to achieve greater flexibility.

A systematic review of 24 selected studies, conducted using the
PRISMA methodology, revealed that there is no single universal model
for data valuation. Instead, the choice of an optimal model should be
contingent on industry characteristics, data type, organizational
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technological maturity, and legal requirements. Market-based, income-
based, and Al-driven approaches have emerged as complementary
methods capable of addressing the shortcomings of traditional cost-
based models.

Key challenges identified include conceptual heterogeneity (context-
dependent definitions), computational limitations (complexity of
measuring quality and entropy), and weaknesses in comprehensi

modeling (lack of simultaneous coverage of financial, qualitative, an
functional dimensions). The reviewed research further reperts
of

positive and significant relationship between data value and the
information services, influenced by factors such as da l]’%ir?te
frequency, secure sharing capabilities, and the impagct o tomer
decision-making. These findings highlight the necessity oping
hybrid, context-specific, and multidisciplinary franiewetks for data
valuation within information service chains.

Methodology '\Q

This study adopts a theoretical-analyticat approach, utilizing library-
documentary research and systematic rature review methods.
Following the PRISMA methodology,*fve identified 138 relevant
studies from reputable academic ases (Scopus, Science Direct,
IEEE) published between 20 d 2024. After rigorous screening, 24
articles met the inclusion criteri& for systematic data extraction and
analysis. Chart 1 shows%hiﬁfg&rrxution of selected studies by industry,
including theirpercentagez resence.

n
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Chart 1. Distribution of selected studies by industry

’\3‘5\
N
{3\



(Va8 Olewsy | F o5lad | Jst JWo | @3%&}))db@|?b;@l?dblwr5| f

Screening Criteria
Studies were selected based on the following criteria:
- Relevance to data valuation in information services,
- Inclusion of a pricing model or cost-value analysis,
- Publication in peer-reviewed journals.

Results

The findings of this study reveal three key dimensions of data valura
(1) the financial dimension (production and exchange costs),
content-based dimension (data quality and entropy), and” (
functional dimension (operational utility). These dimensions@
incorporated in various ways across different waluation

including cost-based models, market-based models;
models, and others. Table (1) shows a compariso
models in information services.

Table 1. Comparison of data valuation mad

R4

the
en
odels,
fhcome-based
data valuation

Q‘yformation services

/ £

%

historical data

Ro Disadvanta Target Related
w Model | Advantages es industries studies
_ \ b) = (Mendizaba
Cost- caﬁ:ILTFaﬂli%n .mnoring Manufacturin I;l,lb\rrzlg'%«;t
1 ’ et value, g, Heavy 02
based | TranspareRcy~l "\ neovinility’ | Industries | -(Steinet
in costs - al., 2021)
N -(Hoffmann
. etal., 2023)
) Rﬁnsi\ﬁy Price -(Pei, 2020)
" supply fluctuations, . -(Maaz,
2 Mbaarslzﬁ- demand, Dependence Fg&g?f ’ 2024)
High on competitor -(Birch et
flexibility data al., 2024)
\J -(Parvinen
u etal., 2020)
" b\ Focus on Need for , -(Laitila,
Incorne | profitability, revenue ~Media, 2017)
- based s?rszilt?bilg (Igtra forecasting Digital health -(Woroch &
g Strobel,
N 2022)
S -(Limetal.,
: 2018)
Combination Comg:{exny -( Xutian et
: of multiple : Cross- al., 2024)
4 Hybrid criteria, High call\(l::égt:(g?s, industry -
adaptability (Fleckenstei

netal.,
2023)

)
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Dynamics and | Reliance on -(Ofulue &
Al- machine training data, | Technology, | Benyoucef,
5 driven learning, High Cloud 2022)
Complex data | implementati services - (Xutian et
analysis on cost al., 2024)

Synthesis of the selected studies (n=24) indicates a reported positi

in 75% of the studies (18 out of 24). A structured and metho

relationship between intrinsic data value and information service co:te\
dglogic;?

integration of findings from various studies showed that cos

models were used in 9 studies, while market-based models=were
employed in 7 studies. The financial dimension was present \ \grly

all models, while the functional dimension was cohside
e in 60% of

studies. Hybrid models demonstrated the best perforh
cases, typically combining factors such as data qualit

costs.

Sectoral analysis revealed distinct patterns;™
data value was primarily dependent,
considerations, while in the financial 3e

proved challenging due to price volatility.
emerged as the most effective appro&:)du to their superior flexibility.

Conclusion

This paper introduces a™o
features: (1) a three-di
content-based, and functj

industry-speci
structured and
developed throu

this framew
valuation
Anglysis~of

ic custo
h @ctu

in 17

d production

th&ealthcare industry,
quality and privacy
, market-based models

nsequently, hybrid models

mework characterized by three key
structure encompassing financial,

| aspects; (2) parametric flexibility for
tion; and (3) compatibility with both
data types. As illustrated in Figure 1 -

PRISMA-compliant systematic literature review -
establishes a comprehensive foundation for data

models

in

information

services.

24 selected studies (Chart 2) reveals the healthcare

wdem nstrates the highest valuation impact (85%).

{’\
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Figure 1. Proposed framework of the present studzﬁﬁda systematic literature

review .
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{‘fhart 2. The relationship between data value and service cost across industries
(based on 24 studies)

The study proposes three strategic recommendations for enhancing data

valuation:

- Al-driven real-time valuation for time-sensitive domains like cloud

services requiring dynamic processing.

- Industry-specific standardization (e.g., GDPR-inspired frameworks in

healthcare) to unify metrics and ensure regulatory compliance.
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- Specialized training programs for data managers, analysts, and (\DQD

policymakers to improve understanding of data quality-cost

interdependencies -
These integrated solutions can foster transparent, efficient, and scalable -
data valuation ecosystems.

Two primary limitations emerged: (1) predominant focus on structurﬁg\ %b\

data (=80% of studies), resulting in insufficient attention
unstructured data, and (2) inadequate research on emerging markets;
Future studies should: \y.)’?
- Develop nonlinear models for multidimensional data complexi

- Explore blockchain applications to enhance valuation tra

These approaches could address critical gaps in cu,[rent&

The research establishes that effective informatign data
valuation requires multidimensional, industry-adapt
Hybrid models (particularly Al- enhanced variant
potential in bridging theory-practice gaps. Findj
insights for data managers, service designess, aQd

Keywords: Data Valuation, Infor rvices, Cost, Data Pricing
Model, Systematic Review \
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