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Modeling customer decisions: balancing revenue and customer goals

Monika Feren¢akoval

Abstract

Understanding how customers make decisions is central to revenue management, where pricing
and assortment design shape both business outcomes and customer experience. This study
explores ways to capture these decisions while extending the perspective beyond profit
maximization to include environmental and sustainability goals. By using simulated data, it
becomes possible to test and compare alternative models of customer choice, revealing not only
their strengths but also their limits. The contribution provides a framework for linking economic
objectives with principles of social responsibility and opens ways for future research grounded
in real-world data and empirical validation.

Key words
Revenue management, customer preferences

JEL Classification:
D12, Q01, C53

1 Introduction

The challenge of realistically modelling customer preferences lies at the heart of
assortment optimization, a problem where firms must decide which subset of products to offer
in order to maximize expected revenue. Standard demand models, while analytically
convenient, often impose behavioural assumptions that reduce their accuracy in practical
settings. In response, research in revenue management has increasingly turned toward
probabilistic choice models that integrate customer heterogeneity and sequential decision-
making.

Among these, two approaches have received particular attention: the Multinomial Logit
(MNL) model, valued for its tractability but constrained by the Independence of Irrelevant
Alternatives (I1A) property, and the Markov Chain Choice Model (MCCM), which overcomes
these limitations by explicitly modelling substitution as a stochastic process. Each offers
distinct insights into how customers make purchasing decisions, and comparing their outcomes
can help practitioners and researchers better understand both their strengths and limitations.

This article contributes to this discussion by examining the formulation and application
of both MNL and MCCM in the context of assortment optimization. Using simulated hotel data,
we illustrate how each model computes purchase probabilities and expected revenues, and we
highlight the implications of model choice for decision-making. Beyond profit maximization,
the study also acknowledges the growing importance of integrating sustainability
considerations into RM, pointing toward an interdisciplinary research agenda that balances
economic efficiency with social and environmental responsibility.

! Ing. Monika Feren¢akova, Ekonomicka univerzita v Bratislave, Fakulta hospodarskej informatiky, Katedra
opera¢ného vyskumu, Dolnozemska cesta 1, 852 35 Bratislava, monika.ferencakova@euba.sk.
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2 Literature review

Revenue Management (RM) originated as a strategic response to deregulation in the
airline industry during the late 1970s. Early approaches were largely heuristic and rule-based,
focusing on seat allocation and fare class protection. With the advent of more advanced data-
driven methods, firms began dynamically adjusting availability across multiple fare products,
leading to substantial revenue improvements across the sector (Talluri & van Ryzin, 2004;
McGill & van Ryzin, 1999). Soon thereafter, RM practices diffused to other industries like most
notably hospitality, car rentals, and passenger transport, where the interplay of fixed capacities,
uncertain demand, and perishable inventory provided ground for such optimization tools
(Belobaba, 1987).

The first generation of RM models treated demand as exogenous and independent across
products. Methods such as Littlewood’s rule (1972) and early protection-level formulations
(Brumelle & McGill, 1993) assumed that customer demand for a product was unaffected by
availability constraints or by the presence of other alternatives. Although analytically
convenient, these assumptions overlooked the reality of substitution behaviour and adaptive
decision-making (Talluri & van Ryzin, 2004).

To address this, discrete choice models were progressively integrated into RM research.
The most prominent of these is the Multinomial Logit (MNL) model (McFadden, 1974),
which conceptualizes customer choice as a utility-maximization process with random
disturbances. Owing to its closed-form choice probabilities and ease of estimation, the MNL
became a cornerstone of choice-based RM (Train, 2009). However, the MNL is limited by the
Independence of Irrelevant Alternatives (I11A) property, which assumes that the relative odds of
choosing between any two products remain unaffected by the introduction or removal of other
alternatives. This property, while ensuring tractability, is often violated in practice, especially
in contexts with asymmetric substitution or hierarchical preferences (Blanchet, Gallego, &
Goyal, 2016).

The shortcomings of the MNL model motivated the development of more flexible
frameworks. Among them, the Markov Chain Choice Model (MCCM) has attracted
particular attention (Blanchet, Gallego, & Goyal, 2016). In MCCM, customer decision-making
is represented as a stochastic process: customers arrive with an initial preference and, if that
option is unavailable, transition to other products or exit through a sequence of probabilistic
steps. Unlike the MNL, which imposes the 11A property, the MCCM naturally accommodates
complex substitution patterns, and it can approximate a wide class of random utility models,
including MNL and nested logit, while remaining computationally tractable (Feldman &
Topaloglu, 2017).

Applications of MCCM to RM have expanded rapidly. Feldman and Topaloglu (2017)
showed that assortment optimization under MCCM can be formulated using linear
programming, while Kleywegt and Shao (2022) demonstrated its adaptability under inventory
and pricing constraints. More recent studies incorporated robust optimization techniques (Desir
et al., 2020) and behavioural extensions such as choice overload (Goutam, Goyal, & Soret,
2019). In parallel, MNL remains widely used as a benchmark model, valued for its
interpretability and established estimation procedures, with MCCM positioned as a more
behaviourally realistic alternative when substitution dynamics play a central role.
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In addition to methodological contributions, there is a growing recognition of the role RM
can play in advancing sustainability and environmental objectives. Choice models such as MNL
and MCCM provide a natural platform for integrating ecological attributes into decision-
making. For example, assortment optimization frameworks may penalize carbon-intensive
offerings, reward eco-certified products, or explicitly model customer segments with pro-
environmental preferences (Liu & Chen, 2020; Strauss, Klein, & Steinhardt, 2018). Embedding
such objectives allows RM not only to maximize revenue but also to align with corporate social
responsibility and sustainable development goals, thereby bridging economic performance and
societal impact.

Taken together, the literature highlights both the strengths and limitations of existing
models. The MNL remains a foundational framework, offering interpretability and tractability,
but its restrictive assumptions necessitate more advanced approaches. The MCCM provides one
such extension, enabling richer substitution structures without sacrificing computational
feasibility. Both models are increasingly relevant for tackling emerging challenges in RM,
particularly where revenue optimization must be balanced with long-term environmental and
social considerations.

3 Formulating the assortment optimization problem: from MNL to MCCM

Modelling customer decisions in assortment optimization has long relied on discrete
choice frameworks. The most widely applied approach is the Multinomial Logit (MNL)
model, introduced by McFadden (1974), which assumes that each product j in an offered
assortment S provides a certain systematic utility to the customer. The utility is commonly
expressed as a linear function of observed attributes:

Uj=a;+p - xij+e (3.1)

Where a;j denotes the intrinsic preference (intercept) for product j, 8 is a parameter vector
reflecting sensitivities to product attributes x;j, such as price or quality. The variable € is an
error term assumed to follow a Gumbel distribution (McFadden, 1974). Based on this
specification, the probability that customer i selects product j from assortment S is given by the
logit formula:

exp (aj+pB-x;j)
2 kes €XP (@x+B-xik)

Pij(S) = (3.2

This functional form ensures that probabilities are positive and sum to one across all
alternatives in S. To estimate the parameters ¢ and 8, the MNL model is typically calibrated by
maximizing the log-likelihood function:

N
£ p) = Z PIRCRLENCY (33)

where yij =1 if customer i chose product j and O otherwise, and N denotes the number of
observed customers (Train, 2009).
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For revenue management purposes, the principal object of interest is the expected revenue
associated with an assortment S, defined as

RSY=), P BS) (34)

This functional form directly links product prices, estimated purchase probabilities, and
assortment decisions. It has been used extensively to derive assortment optimization policies
under the MNL model, particularly in settings where closed-form properties of the choice
probabilities enable tractable optimization (Talluri & van Ryzin, 2004).

Notwithstanding these advantages, the MNL model is limited by the well-known
Independence of Irrelevant Alternatives (11A) property, which implies that the odds ratio
between any two products is unaffected by the presence or absence of other alternatives. While
this assumption simplifies analytical treatment, it constrains the model’s behavioural realism in
contexts where substitution patterns are asymmetric or hierarchical (Blanchet, Gallego, &
Goyal, 2016). To overcome this limitation, Blanchet, Gallego, and Goyal (2016) introduced the
Markov Chain Choice Model (MCCM), which relaxes the IIA property by explicitly
modelling sequential substitution. In this framework, each product i has an arrival probability
Ai:

A =m(i, ) (3.5)

If the preferred product is unavailable, the consumer may transition to another alternative
j with a probability:

1, ifi=0j=0
GN{ED-TGN) . . L
pi,j = VAR L ViV LA TL'l(i,NT)[ J ) lf lEN,]6N+,l * ] (36)
0, otherwise

This formulation captures how the removal of product i affects the probability of product
J being selected, normalized by the original preference for i. However, not all products are
always available. When an assortment S < N is offered, the set of products in S becomes
absorbing states, while excluded products are treated as transient (Winston & Goldberg, 2004).
In that case, Blanchet et al. (2016) defines the modified transition probabilities pi;as:

0, ifi€S.j#i
pi () =41 ifieS.j=i (3.7)
Pij» otherwise

This ensures that offered products terminate the process, while transient products capture
substitution dynamics until absorption occurs. The overall transition matrix can be written in
canonical form:

p= [}’? 8] (3.9)

where | correspond to absorbing states, 0 is the zero matrix, Q to transitions among
transient states, and R to transitions from transient to absorbing states.

7
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Given the arrival distribution A and the modified transition matrix P(S), the probability
that a customer purchases product j € S is defined by Blanchet et al. (2016) as:

2G1S) =4 + (A) (I - ©)~'Be; (3.9)

where A;j denotes the direct arrival probability for product j, A(S) is the vector of arrival
probabilities for products not included in the assortment S, C is the transition submatrix between
unavailable (transient) products, B represents the transition matrix from transient to absorbing
states, and e; is a unit vector selecting the absorbing state corresponding to product.

The ultimate objective of the assortment optimization problem under MCCM is to
determine the subset of products S © N that maximizes expected revenue while accounting for
both direct preferences and sequential substitution dynamics. Once the purchase probabilities
7(j |1 S) have been obtained, the expected revenue function is written as (Feldman & Topaloglu,
2017):

max R(S) = max),jes(r; * £(j, 5)) (3.10)

Where rj denotes the revenue generated by product j and 7(j | S)is the probability that
product j is ultimately chosen given the offered assortment S.

This revenue formulation reflects both direct preferences and substitution dynamics in a
compact, interpretable form. It allows the analyst to evaluate any proposed assortment S using
estimated transition probabilities and known product prices.

Feldman and Topaloglu (2017) further develop this framework and show that despite the
non-nested structure of optimal assortments under MCCM, the expected revenue function
remains tractable. They demonstrate that even though standard monotonicity results from
Multinomial Logit models no longer hold, the optimal assortment can be computed effectively
by evaluating revenue over a feasible set of assortments or by applying approximation methods
in larger-scale problems. Importantly, both models can be extended to incorporate
sustainability-related objectives. For instance, assortment optimization may penalize
environmentally costly options or reward offerings certified as eco-friendly. Embedding such
considerations into MNL or MCCM formulations allows decision-makers to align revenue
goals with broader sustainability objectives, thereby enhancing the societal relevance of
revenue management strategies.

The simplicity and clarity of the revenue function R(S) make it well-suited for practical
use. In the following section, this model will be applied to a numerical example based on
simulated data, illustrating each computational step of the theoretical framework described
above.

4 Practical implementation and extensions

To illustrate the practical implementation of the MNL a MCCM models in the context of
assortment optimization, we present a step-by-step application using simulated customer choice
data. The use of simulated data enables full control over customer preferences and assortment
visibility, ensuring consistency with theoretical assumptions and supporting clear
interpretation. This approach is aligned with the methodology outlined in Blanchet et al. (2016)
and Feldman and Topaloglu (2017).
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The problem under consideration concerns assortment optimization in the hospitality
industry, where a hotel offers three types of rooms that differ solely in the inclusion and type
of breakfast service:

1. Standard Room (Product 1) — €80
2. Room with Breakfast in Restaurant (Product 2) — €110
3. Room with Breakfast Served in Room (Product 3) — €150

All room types are structurally identical, differing only in the additional breakfast service
included in the offer. Therefore, no capacity constraints are assumed in the analysis. In addition
to these three purchase options, customers may also choose the outside option (no purchase).
The central managerial question is how to design the offered assortment in order to maximize
expected revenue, taking into account both differences in willingness-to-pay and substitution
behaviour between room types.

The dataset consists of 1 000 simulated customer records. Each record includes
information about the customer's initial preference (i.e., the product they would choose if
available), the assortment they were exposed to at the moment of decision-making, and their
final choice.

Multinomial Logit (MNL) Model

To begin, we estimated a Multinomial Logit (MNL) model (McFadden, 1974) using
Python. The model was specified with room without breakfast (Product 1) as the baseline
alternative, so its alternative-specific constant (ASC) was normalized to zero. The estimation
was performed on a simulated dataset of 3,264 offered customer choices. The Python estimation
produced the following output at the Fig. 1:

Fig. 1: MNLogit Regression Results

chosen=1 coef std err z P>|z]| [0.0825 0.975]
price -0.0023 0.001 -2.511 0.012 -0.004 -0.001
alLt_o -2.7694 0.134 -20.635 0.000 -3.032 -2.506
aLt_2 0.3434 0.124 2.761 0.006 0.100 0.587
alt_3 -0.6399 0.160 -4.009 0.000 -0.953 -0.327

Source: Python output

The results confirm the expected negative effect of price, while revealing preference
heterogeneity across alternatives. Relative to the baseline, the no-purchase option is strongly
disfavoured, breakfast in the restaurant is positively valued, while in-room breakfast has a lower
intrinsic utility.
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Using these parameters, we computed the expected revenue across assortments shown in
Fig.2:

Fig. 2: Expected Revenue by MNL

=== Expected Revenue by Assortment (MNL, baseline = izba bez ranajok) ===
Assortment R(S) P(no-purchase) P(1) P(2) P(3)

0 i} 0.060 1.000 ©0.060 0.000 ©.000
1 [1] 74.39 0.670 0.930 0.080 0.000
2 [2] 104.04 0.054 0.000 0.946 0.000
3 [3] 128.45 0.144 0.000 0.000 0.856
4 [1, 2] 93.99 0.032 0.418 0.550 0.000
5 [1, 3] 96.67 0.049 0.656 0.800 0.295
6 [2, 3] 115.26 0.041 0.000 0.715 0.244
7 [1, 2, 3] 102.84 0.027 0.352 0.463 0.158

Source: Python output

According to the MNL model, the highest revenue is obtained by offering only the in-
room breakfast option (128.45). However, when all three alternatives are offered
simultaneously, revenue paradoxically declines to €102.84. This counterintuitive result is a
direct consequence of the Independence of Irrelevant Alternatives (I1A) property of the
MNL, which mechanically redistributes probabilities when new options are introduced.

Markov Chain Choice Model (MCCM)

To address this limitation, we next estimated the Markov Chain Choice Model
(MCCM) (Blanchet, Gallego, & Goyal, 2016) using the same dataset and Python
implementation. The MCCM explicitly captures sequential substitution when preferred
products are unavailable.

Arrival preferences are summarized through arrival probabilities 4; , computed from simulated
data assuming the full assortment N={1,2,3} is available. These values reflect the probability
that a customer initially prefers product j:

Fig. 3: Arrival Probabilities

Arrival Probabilities A: {1: 0.3652694610778443, 2: 0.4530938123752495, 3: 0.18163672654690619}
Source: Python output

These values reflect empirical arrival frequencies under full information. In the MCCM
framework, products in the offered set, alongside the no-purchase option, are modelled as
absorbing states. Any product not in the assortment is treated as a transient state, from which
customers probabilistically transition until they either purchase an available product or exit. In
this case, the absorbing states are 0, 1, and 2, while the transient state is 3. We construct the
transition probability matrix from customer behaviour when their preferred product was not
available in the offered assortment. The resulting empirical transition matrix is as follows in the
Fig. 4:

10
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Fig. 4: Transition matrix

=== Transition Probability Matrix ===
End=1 End=2 End=3 End=0

Start=1 0.000 0.370 0.333 0.296

Start=2 0.370 0.000 0.412 0.218

Start=3 0.321 0.509 0.000 0.170
Source: Python output

The computed expected revenues are as follows in the picture n. 5:

Fig. 4: Expected Revenue by MCCM

Assortment Expected Revenue

0 0 0.00
1 (1,) 61.60
2 (2,) 88.20
3 (3,) 100.22
4 (1, 2) 93.90
5 (1, 3) 97.85
6 (2, 3) 110.23
7 (1, 2, 3) 106.31

Source: Python output

Unlike the MNL model, the MCCM predicts that the combination of Products 2 and 3
yields the highest revenue (€110.23), followed by the full assortment (€106.31). The single
premium product (Product 3) generates high revenue but is surpassed by multi-product
assortments that capture a broader range of preferences.

5 Conclusion

This study compared two discrete choice models for assortment optimization in the hotel
industry: the Multinomial Logit (MNL) and the Markov Chain Choice Model (MCCM). Using
Python and simulated customer data, we demonstrated that the MNL remains a tractable
benchmark, offering interpretable parameters and closed-form probabilities. However, its
reliance on the Independence of Irrelevant Alternatives (IIA) assumption can lead to
implausible managerial insights, such as predicting higher revenue from offering only a single
premium product.

The MCCM, while more computationally demanding, provides a behaviourally richer
representation of substitution dynamics. In our application, it produced more realistic results,
showing that broader assortments outperform single product offers. This highlights the
importance of capturing substitution when making assortment decisions in revenue
management.

Beyond its economic relevance, the MCCM framework may also support
environmentally informed assortment decisions. By incorporating sustainability-related
metrics—such as energy consumption, packaging intensity, or supply chain emissions—into
the product evaluation process, the model can serve as a decision-support tool for assortment
planning that is not only revenue-maximizing but also environmentally responsible and
resource-efficient.

11
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In sum, while MNL remains useful as a baseline model, the MCCM emerges as a superior

tool in contexts where substitution patterns and sustainability considerations are central to
strategic decision-making.
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Determinanty samostatného byvania mladych Pudi na Slovensku
Determinants of Independent Living Among Slovak Youth

Livia Kraj¢ikoval

Abstrakt

Na Slovensku mladi dospeli odchadzaju z rodi¢ovského domu podstatne neskor ako vo vacsine
krajin EU. Tento ¢&lanok skiima determinant byvania mladych dospelych na Slovensku
pomocou mikroudajov EU-SILC 2023. Pouzité st dve metodologie: binarna logisticka regresia,
ktora rozliSuje medzi byvanim s rodi¢émi a samostatnym byvanim, a multinomicka logisticka
regresia, ktord rozliSuje medzi byvanim s rodi¢mi, prendjmom a byvanim vo vlastnom.
Vysledky potvrdzuji vyznamny vplyv rodinného stavu, ekonomickej aktivity a pohlavia na
dosiahnutie bytovej autonomie, zatial' ¢o vzdelanie ma slabsi vplyv pri analyze bindrnym
modelom. Porovnanie oboch pristupov poskytuje komplexny pohlad na faktory, ktoré
ovplyviluju samostatné byvanie a vol'bu formy vlastnictva mladych l'udi na Slovensku.

Krucové slova
mladi dospeli, byvanie, vlastnictvo domu, logisticka regresia

Abstract

In Slovakia, young adults leave the parental home significantly later compared to most EU
countries. This paper examines the determinants of young adults’ housing patterns in Slovakia
using EU-SILC 2023 microdata. Two approaches are applied: a binary logistic regression
distinguishing between co-residing with parents and independent living, and a multinomial
logistic regression differentiating among co-residence with parents, renting, and
homeownership. The results confirm the strong role of marital status, economic activity and
gender in facilitating housing autonomy, while education shows a weaker effect when analysed
in a binary framework. By comparing both modelling strategies, the paper provides a
comprehensive view of the drivers of residential independence and tenure choice among young
adults in Slovakia.

Key words
young adults, housing, homeownership, logistic regression

JEL classification
C12, C21, R20

1 Introduction

Housing represents one of the fundamental human needs as well as an important socio-
economic indicator, reflecting living standards, economic capacities, and the preferences of the
population. The housing situation of young adults has become a pressing issue in recent years,
since access to the housing market is shaped not only by the financial position of households,
but also by institutional and cultural factors.

In the European context, Slovakia has been characterized by one specific feature, an
exceptionally high share of residents living in owner-occupied dwellings. According to Eurostat
(2025b), Slovakia ranks among the EU countries with the highest homeownership rate, a trend

! Ing. Livia Kraj¢ikovd, Bratislava University of Economics and Business, Faculty of Economic Informatics,

Department of Statistics, Dolnozemska cesta 1, 852 35 Bratislava, Slovakia, livia.krajcikova@euba.sk.
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that has persisted for several decades. In 2023, with 93.6% of households owning their homes,
Slovakia occupied the second place after Romania (see Fig. 1). Compared to Western and
Northern European countries, where homeownership rates are typically below 70%, the housing
structure in Slovakia clearly reflects a dominance of ownership over rental tenure. The lowest
shares of homeownership were recorded in Germany (47.6%) and Austria (54.3%), which
illustrates a strong contrast between post-socialist and Western European housing markets.

In Slovakia, by contrast, rental housing is still often associated with uncertainty and
temporariness. Moreover, the phenomenon of young adults remaining in the parental household
for an extended period is widespread, influenced by a combination of economic barriers, limited
availability of affordable rental options, and deeply rooted cultural norms. This divergence
highlights the importance of both structural conditions and societal attitudes in shaping housing
choices across Europe.

Sompolska-Rzechuta and Kurdys-Kujawska (2022) highlight the growing phenomenon
of young adults remaining in the parental household, often referred to as “nesting”. This trend
is particularly widespread in Central, Eastern, and Southern European countries, where it is
associated with limited availability of rental housing, labour market uncertainty, and strong
family ties. In contrast, in Northern European countries, young adults tend to leave the parental
home much earlier, which is linked to well-developed social systems and a cultural preference
for independence. According to Eurostat (2025a), Slovakia is among the countries where young
people leave the parental household at the latest age. In 2023, Slovak women left home at an
average age of 29.6 years, while men did so at 32.4 years (see Fig. 2), which represents the
second-highest average in the EU, right after Croatia. A strong Nort-South and East-West
divide can be observed across Europe. The earliest home-leaving occurs in Nordic countries
such as Finland (20.7 years for women and 22.0 for men) and Denmark (21.3 and 22.2), where
early independence is supported by well-developed welfare systems and rental housing
markets. In contrast, Southern and Eastern European countries show significantly higher
average ages. For instance, in Italy (29.2 and 30.9), Spain (29.4 and 31.3), and Bulgaria (28.2
and 31.8), young adults tend to stay longer in the parental household. This pattern is driven by
economic constraints, cultural norms and limited housing affordability.

Fig. 1: Homeownership rate in EU countries in 2023
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Source: Eurostat (2025b)

At the same time, the literature consistently points to a worsening of young Europeans’
access to homeownership. Based on EU-SILC data (2007, 2012) for 15 European countries,
Lennartz et al. (2015) showed that the global financial crisis led to a significant decline in the
homeownership rate among people aged 18-34, particularly in countries with highly developed
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mortgage markets, where tightened lending conditions sharply restricted access to ownership.
Lersch and Dewilde (2015) similarly emphasized that precarious employment substantially
hinders in Northern and Western Europe. In the same vein, Gousia et al. (2020) demonstrated
that labour market instability, such as unemployment, part-time employment or temporary
contracts, reduce young people’s chances of leaving the parental home. Moreover, housing
decisions are shaped not only by current labour market status bit also by career trajectories and
future expectations, underscoring the importance of employment stability for housing
autonomy.

Arundel and Doling (2017) argue that the era of mass homeownership in Europe is in
decline, as younger generations face increasing barriers to ownership due to labour market
transformations, growing inequality and more restrictive access to credit. Dewilde (2020)
further stresses that these processes deepen social inequalities and result in young people more
frequently securing lower-quality housing in less desirable locations.

Fig. 2: Average age of leaving the parental home by gender in EU countries in 2023
(women on the left, men on the right)
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Source: Eurostat (2025a)

In summary, the housing trajectories of young Europeans are shaped by both structural
and cultural factors. While in Northern and Western Europe early departure from the parental
home and stronger rental markets are common, in Central, Eastern and Southern Europe young
adults tend to stay longer with their parents and strongly aspire to homeownership. Across
Europe, however, access to ownership has become increasingly constrained by labour market
insecurity, inequality, and stricter credit conditions, with education, income and family status
playing a key tole. Slovakia, with one of the highest average age of leaving the parental
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household in the EU, stands out as a representative case in the European context. The study
addresses two main research questions:
1. Which socio-economic factors most strongly influence the decision of young adults
to leave the parental household?
2. What drives the choice between rental housing and homeownership among young
people living independently?

2 Data and methodology

For the empirical analysis, we use the microdata from the EU-SILC survey (European
Union Statistics on Income and Living Conditions), provided by the Statistical Office of the
Slovak Republic. The models are based on data from 2023, which is the most recent year
available at the time of writing. The analysis focuses exclusively on young adults aged 25 — 34.
It is a life stage in which crucial decisions about leaving the parental household and establishing
independent housing typically occur. The dataset includes 1245 individuals within this age
group. Table 1 provides a detailed summary of the sample composition across key factors and
housing types, while also specifying the categories of variables used in the models.

Table 1: Structure of young adults by type of housing and selected characteristics

2023
Factor Category 113196 G (el eI -
With Total
Owners Tenants
parents
Employed 379 98 451 928
(40,8) (10,6) (48,6)
Unemployed 24 8 53 85
Economic activity (28,2) (9.4) (62,4)
status Disabled 1 2 39 42
(2,4) (4,8) (92,8)
Student or other 101 26 63 190
inactive person (53,2) (13,7) (33,1)
ISCEDO0 -2 21 14 47 82
(25,6) (17,1) (57,3)
q . ISCED 3 -4 286 66 335 687
Education (41,6) (9,6) (48,8)
ISCED5 -8 198 54 224 476
(41,6) (11,3) (47,1)
Male 225 66 373 664
(33,9 (9,9 (56,2)
ol Female 280 68 233 581
(48,2) a1,7) (40,1)
Unmarried 163 84 529 776
(21,0) (10,8) (67,2)
Married 335 46 71 452
el s (74,1) (10,2) (15,7)
anital status Widowed 2 0 1 3
(66,7) (0,0 (33,3)
Divorced 5 4 5 14
(35,7) (28,6) (35,7)

Note: The values in parentheses represent the percentage distribution of housing types among young adults
within each category.
Source: own processing in SAS EG based on EU-SILC 2023 database
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Table 1 highlights differences in housing arrangements of young adults across socio-
economic characteristics. Among the employed, nearly half (48.6%) continue to live with their
parents, while 40.8% reside in owner-occupied housing and only a minority in rental housing.
The reliance on the parental home is even stronger among the unemployed (62.4%) and
particularly pronounced among young people with disabilities, where as many as 92.8% remain
in their parents’ household. By contrast, students and other economically inactive individuals
display a different pattern: more than half (53.2%) live in owner-occupied housing, a smaller
share stays with parents (33.1%), and only 13.7% rent their dwelling.

Education also plays an important role. Most young adults with low educational
attainment (ISCED 0-2) remain in their parents’ household (57.3%). For both secondary
(49.0%) and tertiary educated young adults (47.1%), a similar share continues to reside with
parents, yet a notable part of each group has transitioned into ownership, with rental tenure
representing only a minor option.

Gender differences are evident as well. Men most often reside with their parents (56.2%),
whereas women are more likely to live in owner-occupied housing (48.2%), and 40.1% of
women are staying in the parental home. Rental housing represents the least common option
for both genders, with comparable proportions.

Finally, marital status appears to be a key determinant. The majority of single adults
continue to live with their parents (67.2%). In contrast, among married individuals, owner-
occupied housing strongly prevails (74.1%), while only 15.7% remain in the parental
household.

To analyse the factors influencing the housing situation of young adults in Slovakia,
logistic regression models were employed, specifically, binary and multinomial logistic
regression. These models allow examining the relationship between a categorical dependent
variable and several explanatory variables (Hosmer and Lemeshow, 2010, Terek et al., 2010).

The binary logistic regression model is used when the dependent variable has two
categories. The model estimates the probability that an observation belongs to one of the two
categories as a function of the independent variables. Formally, the model can be expressed as:

P(Y=1|X=x)
P(Y=0|X=x)

g(x) =In( ) = Bo+ BiXy + BoXo + -+ BpX, (1)
where Xj,...,X, are independent variables and f, are model coefficients. These
coefficients describe how a one-unit increase in X,, affects the log-odds of belonging to category

Y =1 versus Y = 0, assuming all other variables remain constant.

When the dependent variable has more than two categories, the multinomial logistic
regression model extends the binary case. For K categories, the model constructs K — 1 logit
equations relative to a chosen reference category. Let the reference category be 0 and the
remaining categories j = 1,2, ..., K — 1. The model is defined as:

P(Y=j|X=x)

i) = Bjo + BjnXa + BipXo + -+ BipXy (2)

gi(x) = ln(

where f3;,, represents the change in the log-odds of being in category j versus the reference
category O associated with a one-unit increase in X, assuming all other variables remain
constant. For interpretation, the estimated coefficients are transformed into odds ratios (OR) by

exponentiation:

OR = ePr (3)
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The odds ratio expresses how the odds of a particular outcome category change when the
explanatory variable X,, increases by one unit, assuming all other variables remain constant. An
OR > 1 indicates higher odds of belonging to a given category relative to the reference
category, an OR < 1 indicates lower odds, and an OR = 1 suggests no effect of the variable.

3 Selection of regressors

Based on previous studies, the key factors influencing young people’s housing include:

e age and marital status — these affect life decisions such as partnership or parenthood, which
are closely linked to leaving the parental home (Matel (2022)),

e gender — the literature highlights differences between men and women (Matel (2022)),

e education — higher education is associated with better chances of stable employment, and
with the ability to secure independent housing (Garcia and Figueira (2020)),

e economic activity — unemployment and temporary forms of work significantly delay young
people’s departure from the parental household (Gousia et al. (2020), Matel (2022)).

For the selection of variables in the models, the stepwise selection method was applied,
which means, that it includes only statistically significant regressors. In the binary logistic
regression model, the variables selected at the 0.05 significance level were marital status, age,
economic activity, and gender (Table 2). In the multinomial logistic regression model, the
variables selected at the 0.05 significance level were marital status, age, economic activity,
gender, and education. The selection of variables indicates that these factors had the greatest
impact on the type of housing among young Slovaks, namely whether they live in their own
dwelling, in rental housing or with their parents. Variables such as type of employment contract
and individual health status were not included in the model, as they did not prove to be
statistically significant during the selection process.

Table 2: Statistical significance and entry order of factors affecting young adults' housing

Summary of Stepwise Selection
Effect Number Score Pr>
Step Entered | Removed | DF In Chi-Square ChiSq

Binary logistic regression model
1 | Marital status 3 1 315.9134 <.0001
2 | Age 1 2 25.1536 <.0001
3 | Economic activity 3 3 23.8094 <.0001
4 | Gender 1 4 10.6959 0.0011

Multinomial logistic regression model

1 | Marital status 6 1 365.9472 <.0001
2 | Age 2 2 34.0125 <.0001
3 | Economic activity 6 3 25.6864 0.0003
4 | Gender 2 4 11.7655 0.0028
5 | Education 4 5 11.2170 0.0242

Source: own processing in SAS EG based on EU-SILC 2023 database

4 Odds Ratios for key determinants

At the beginning of this section, we present the distribution of young adults aged 25-34 by the
type of housing (Fig. 3). In 2023, 40.6% of young adults lived in their own dwelling. The share
of those living in rental housing reached 10.8%. However, almost half of young people
remained in the parental household (48.6%).

The results of the binary and multinomial logistic regression models are interpreted based
on the estimated odds rations (OR) for the year 2023. For easier interpretation, odds ratios lower
than 1 were expressed as their reciprocal values (1/OR). The reported values express the relative
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odds of each category compared to the reference category (independent living and
homeownership, respectively). The interpretation of the results is made under the ceteris
paribus assumption, meaning that all other variables in the model remain constant.

Fig. 3: Housing structure of young adults in Slovakia in 2023
60,00%

0,
50,00% 48,60%

40,60%
40,00%

30,00%

20,00%
10,80%

- .

0,00%
owners tenants with parents

Source: own processing in SAS EG based on EU-SILC 2023 database

The results of the binary logistic regression model (Table 3) show that age, gender,
marital status, and economic activity have a statistically significant effect on the likelihood of
independent living among young adults.

With each additional year of age, the odds of living with parents rather than independently
are 0.88 times lower, indicating that older young adults are more likely to live independently.

The odds of living with parents rather than independently are 1.59 times higher for men
compared to women, suggesting that women tend to leave the parental home earlier.

In terms of marital status, the odds of living with parents rather than independently are
9.09 times higher for unmarried than for married young adults, confirming that partnership
formation is a key factor in housing independence.

In terms of economic activity, young adults who are disabled are 12.18 times more likely
to live with their parents rather than independently compared to those who are employed.

The results of the multinomial logistic regression model (Table 4) indicate that age,
gender, marital status, education, and economic activity have a statistically significant effect on
the type of housing among young adults.

With each additional year of age, the odds of living with parents rather than in the own
dwelling are 0.86 times lower, and the odds of living in rent rather than in own dwelling are
0.90 times lower. This confirms that older young adults are more likely to transition towards
homeownership.

Regarding gender, the odds of living with parents rather than in the own dwelling are 1.72
times higher for men compared to women, while the difference between men and women is not
statistically significant when comparing living with parents versus living in rental housing.

In terms of marital status, the odds of living with parents rather than in the own dwelling
are 12.50 times higher, and the odds of living in rent rather than in the own dwelling are 3.75
times higher for unmarried than for married people. Statistically significant differences were
not found between widowed and unmarried, or divorced and unmarried people when comparing
the likelihood of living with parents or in rental housing rather than in the own dwelling.
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Table 3: Results of the binary logistic regression showing factors affecting the likelihood of
co-residence with parents vs homeownership

Odds Ratio Estimates and Wald Confidence Intervals

. Point

Effect Housing Estimate
Age With parents 0.881
Gender | female vs male With parents 0.628
Marital status | married vs unmarried With parents 0.110
Marital status | widowed vs unmarried With parents 0.379
Marital status | divorced vs unmarried With parents 0.367
Economic activity |
unemployed vs employed With parents 1.581
Economic activity |
disabled vs employed With parents 12.175
Economic activity |
student or other inactive person vs employed = With parents 1.005

95% Wald
Confidence
Limits

0.847 0.917
0.496 0.794
0.085 0.143
0.049 2.951
0.142 0.949
1.013 2.467
4235 35.000
0.703 1.437

Source: own processing in SAS EG based on EU-SILC 2023 database

Analysis of
Maximum
Likelihood
Estimates

Pr >
ChiSq

<.0001
0.0011
<.0001
0.4370
0.0825

0.0902
<.0001

0.9823

Table 4: Results of the multinomial logistic regression showing factors affecting the
likelihood of co-residence with parents or renting vs homeownership

Odds Ratio Estimates and Wald Confidence Intervals

. Point

Effect Housing Estimate
Age With parents 0.855
Age Rent 0.903
Gender | female vs male With parents 0.581
Gender | female vs male Rent 0.815
Marital status | married vs unmarried With parents 0.080
Marital status | married vs unmarried Rent 0.267
Marital status | widowed vs unmarried With parents 0.244
Marital status | widowed vs unmarried Rent <0.001
Marital status | divorced vs unmarried With parents 0.476
Marital status | divorced vs unmarried Rent 1.843
Education | medium vs low With parents 0.449
Education | medium vs low Rent 0.286
Education | high vs low With parents 0.536
Education | high vs low Rent 0.363
Economic activity |
unemployed vs employed With parents 1.462
Economic activity |
unemployed vs employed Rent 0.916
Economic activity |
disabled vs employed With parents 28.933
Economic activity |
disabled vs employed Rent 6.241
Economic activity |
student or other inactive person vs employed = With parents 1.064
Economic activity |
student or other inactive person vs employed @ Rent 1.297

95% Wald
Confidence Limits
0.811 0.901
0.841 0.970
0.423 0.796
0.527 1.259
0.058 0.112
0.173 0.412
0.021 2.901
<0.001 >999.999
0.131 1.730
0.464 7.319
0.226 0.894
0.130 0.630
0.264 1.085
0.162 0.816
0.790 2.705
0.373 2.249
3.555 235.462
0.522 74.628
0.670 1.690
0.732 2.298

Source: own processing in SAS EG based on EU-SILC 2023 database
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Analysis of
Maximum
Likelihood
Estimates
Pr >
Chisq
<.0001
0.0054
0.0007
0.3566
<.0001
<.0001
0.2643
0.9791
0.2595
0.3847
0.0226
0.0019
0.0830
0.0142

0.2261
0.8486
0.0017
0.1481
0.7933

0.3726
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Regarding education, the odds of living with parents rather than in the own dwelling are
2.23 times higher, and the odds of living in rental housing rather than in the own dwelling are
3.50 times higher for young adults with low education than young adults with medium
education. The odds of living in rental housing rather than in the own dwelling are 2.75 times
higher for those with low education compared to those with high education.

Finally, economic activity also plays a key role. Young adults who are disabled are 28.93
times more likely to live with their parents rather than in their own dwelling compared to those
who are employed. Differences in other categories of economic activity were not statistically
significant.

While the binary logistic regression model focused on distinguishing between
independent and dependent living, the multinomial logistic regression model provided a more
detailed perspective by differentiating between various forms of independent housing
(homeownership and rental housing) in comparison to living with parents. The results highlight
the strong influence of age, marital status, and economic activity on housing outcomes,
confirming that life-cycle factors and financial stability remain key determinants of residential
independence. Education proved to be significant only in the multinomial model, indicating
that education does not directly determine whether young people leave the parental home, it
influences the type of housing they choose once they live independently.

Previous studies indicate that strong family ties persist in Central and Eastern Europe
(Sompolska-Rzechuta and Kurdys$-Kujawska, 2022), and young people tend to leave the
parental home more slowly. This pattern is confirmed by our findings for Slovakia, where a
substantial share of young adults continued to live with their parents in 2023.

The studies by Garcia and Figueira (2020) and Matel (2022) highlight the importance of
education, employment stability and marital status in the transition to homeownership. Our
results similarly show that higher education and being married increase the likelihood of living
in one’s own dwelling compared to living with parents or in rental housing.

Gender differences are also evident. Matel (2022) reports that in Poland, women tend to
leave the parental home earlier than men, and our findings confirm a similar trend in Slovakia.

Overall, the findings reveal a multidimensional pattern of housing transitions among
young Slovaks, shaped by demographic and economic characteristics. These results provide an
important empirical basis for understanding the housing challenges faced by young adults.

5 Conclusion

This paper examined the housing situation of young adults in Slovakia using EU-SILC
2023 data, focusing on the socio-economic determinants of their living arrangements. The
analysis employed binary and multinomial logistic regression models to estimate the probability
of living with parents, in rental housing, or in owner-occupied dwellings.

Regarding the first research question, the results confirmed that age, gender, marital
status, and economic activity are the most significant predictors. With increasing age and
marriage, the likelihood of independent living rises, while men and economically inactive
individuals, particularly those with disabilities, are significantly more likely to remain in
parental home.

As for the second research question, the findings indicate that education plays a key role
in the choice between rental housing and homeownership among young people living
independently. Higher education significantly increases the likelihood of homeownership
compared to rental housing.

A considerable share of young Slovaks still resides with their parents, reflecting persistent
economic constraints, housing affordability issues, and strong family ties, which are features
typical for Central and Eastern European societies. The study highlights the complex interaction
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of demographic, social and economic factors shaping the housing trajectories of young adults
in Slovakia.

Overall, the results contribute to a better understanding of youth transitions in post-
transition economies and provide a valuable basis for further comparative research across EU
countries. They may also serve as an empirical input for housing and social policies aimed at
supporting earlier and more stable independent living among young people.
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Experience in Teaching Artificial Intelligence and Neural Networks in
Higher Education

Jaroslav Kultan!, Nurzhanar Karilkhan?, Meruyert Serik®

Abstract

This paper explores the experience of teaching artificial intelligence and neural networks in
higher education. It highlights how modern tools such as Python, Google Colab, and
TensorFlow can enhance students' professional competencies. A quasi-experimental design,
involving both control and experimental groups, was used to assess the impact on students'
theoretical knowledge and practical skills. The results show improvements in students'
understanding of neural network concepts, their ability to apply algorithms, and their
motivation to learn. These findings contribute to the development of teaching methodologies
for artificial intelligence in higher education and underscore the importance of adapting
international best practices to fit the local educational context.

Key words
Artificial Intelligence, Neural Networks, Machine Learning, Higher Education

JEL classification
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1 Introduction

Artificial Intelligence (Al) has become a transformative force that shapes the digital
landscape of modern society, impacting education, science, and industry. As nations evolve
alongside technological advancements, developing human capital in Al has become a
strategic priority. In Kazakhstan, this focus was emphasized in the Presidential Address titled
“The Economic Course of a Fair Kazakhstan”. President Kassym-Jomart Tokayev
underscored the importance of enhancing research and training in Al to bolster national
competitiveness (Tokayev, 2023). The Concept for the Development of Higher Education and
Science of the Republic of Kazakhstan (2023-2029) emphasizes the integration of
fundamental technologies such as artificial intelligence, machine learning, robotics,
blockchain, and the Internet of Things into the educational process. This integration is
essential for promoting future-oriented learning (MES RK, 2023).

The incorporation of artificial intelligence in higher education is transforming
traditional teaching and learning methods. According to Salgaraeva and Zhumabaeva (2020),
the methodological preparation of future informatics teachers should combine theoretical
foundations with practical implementation through programming tools and problem-based
learning. Similarly, Kerimberdina and Sadvakassova (2022) argue that neural networks and
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machine learning should not only be taught as abstract concepts but also demonstrated
through applied projects that stimulate students’ analytical and creative thinking. Spirina et al.
(2024) highlight that Al-driven learning environments provide adaptive feedback,
personalized learning pathways, and facilitate digital transformation across all levels of
education.

Al technologies can now perform cognitive functions previously exclusive to humans,
such as data processing, pattern recognition, and decision-making. This makes them
invaluable for developing 21st-century skills. The integration of Al in education presents
exciting opportunities for automating assessments, analyzing learning behaviors, and
delivering personalized feedback to students (Kazimova et al., 2025). However, it also poses
challenges, including limited readiness among teachers, inadequate infrastructure, and a
shortage of pedagogical models that effectively combine technology with educational goals.

In the context of Kazakhstan’s universities, teaching Al and neural networks holds
particular importance for programs in Informatics and Information and Communication
Technologies (ICT). Future teachers in these fields must not only understand the theoretical
structure of neural networks but also acquire hands-on experience with programming
frameworks such as Python, TensorFlow, and Keras. Such experience helps develop essential
digital competencies—algorithmic thinking, problem-solving, and creative use of data-that
are crucial for both educators and students in a knowledge-based economy.

In comparison with other countries, such as Finland and South Korea, where Al literacy
has already been systematically integrated into teacher education programs (UNESCO, 2023),
Kazakhstan is currently in the process of developing similar pedagogical foundations.
Building on the works of Salgaraeva and Zhumabaeva (2020), Kerimberdina and
Sadvakassova (2022), and Spirina et al. (2024), the present study aims to examine the
methods of teaching artificial intelligence and neural networks and to evaluate the
implementation of Al tools in the learning process at L.N. Gumilyov Eurasian National
University.

The study employs both control and experimental groups: the control group uses
traditional teaching methods (lectures and offline coding), while the experimental group
learns through interactive, cloud-based environments such as Google Colab and TensorFlow.
This dual approach enables comparison between conventional and Al-assisted learning. The
study also seeks to identify the challenges of integrating Al tools into higher education and to
propose evidence-based recommendations for improving Al pedagogy within the Kazakhstani
context.

2 Materials and Methods

This research was conducted within the framework of the grant project funded by the
Ministry of Science and Higher Education of the Republic of Kazakhstan under the program
IRN AP23489632 “Theoretical and practical foundations for comprehensive improvement of
computer science teacher training based on STEM education and machine learning”. The
project aims to modernize the preparation of future informatics teachers by integrating
artificial intelligence and neural network technologies into the teaching and learning process.

The study employed a mixed-method approach, combining theoretical analysis and
empirical investigation. The theoretical part involved an in-depth review of academic
literature on Al-based education, analysis of national strategies for digital transformation, and
comparative evaluation of global practices in teaching neural networks and machine learning
within STEM education.
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The empirical part included both a survey and an experimental study conducted among
university instructors and students specializing in Informatics and ICT.

The survey was aimed at identifying teachers’ attitudes, readiness, and preferences in
applying Al technologies in higher education. The study design followed a mixed-method
sequence: an initial survey was conducted to identify general readiness and attitudes, followed
by an experimental phase to test the effectiveness of Al-integrated instruction.

The empirical study involved 111 students and pre-service informatics teachers from
prominent universities in Kazakhstan, including L.N. Gumilyov Eurasian National University
and Karaganda Buketov University. These participants took part in a survey designed to
evaluate their readiness and attitudes regarding the use of artificial intelligence in education.
The online questionnaire contained both closed and open-ended questions focused on three
aspects:

— Awareness of artificial intelligence and machine learning tools;
— Practical experience in using Al applications in teaching;
— Readiness to implement adaptive and personalized learning methods in higher education.

To assess the educational effectiveness of Al-based teaching methods, a quasi-
experimental design was implemented at L.N. Gumilyov Eurasian National University.
Students were divided into control and experimental groups: the control group studied neural
network concepts through traditional lectures and standard laboratory work, while the
experimental group used Python, Google Colab, and TensorFlow to perform interactive tasks
such as developing and testing neural network models for image recognition and data
classification. The control group used standard programming tools (offline Python and
Jupyter Notebook) without access to Al-based platforms. This ensured that both groups
engaged in programming activities, but only the experimental group used cloud-based
interactive tools such as Google Colab and TensorFlow.

Data were collected using pre- and post-tests, classroom observations, and student
reflections. The analysis covered three components of learning outcomes:

— Motivational component - measuring students’ interest and engagement;
— Cognitive component - evaluating their understanding of Al and NN concepts;
— Technical component - assessing programming and model development skills.

Statistical and qualitative analysis methods were used to process the data. The results
were compared to evaluate the effectiveness of the Al-integrated teaching approach and to
formulate methodological recommendations for enhancing computer science teacher training
within the STEM and machine learning framework.

3 Results and Discussion

The results of the quasi-experimental study revealed significant differences in learning
outcomes between the control and experimental groups. The introduction of Al-based tools
such as Python, Google Colab, and TensorFlow into the teaching process showed measurable
benefits in students’ motivation, conceptual understanding, and technical proficiency.

As shown in Table 1, the experimental group achieved higher performance across all
components compared to the control group. The data in Table 1 were collected from 111
students and pre-service informatics teachers who participated in a quasi-experimental study
conducted at L.N. Gumilyov Eurasian National University and Karaganda Buketov University
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Table 1: Comiarison of Learnini Outcomes between Control and Exierimental Grouis

Motivational (student 58 78 +20
engagement)

Cognitive (theoretical 62 79 +17
understanding)

Technical (practical 55 82 +27
skills)

Source: Authors’ experimental data (2025)

3.1 Improvement in Theoretical Understanding

The cognitive component of learning showed notable growth. Students in the
experimental group achieved an average of 27% higher post-test scores compared to the
control group. They demonstrated a clearer understanding of fundamental neural network
structures, including activation functions, backpropagation, and classification algorithms. This
confirms that the integration of hands-on programming and visualization enhances
comprehension of abstract Al concepts. Similar results were reported by Salgaraeva and
Zhumabaeva (2020), who emphasized the importance of combining theoretical study with
applied activities to reinforce students’ understanding.

As illustrated in Figure 1, the experimental group demonstrated consistent improvement
across all learning components.

Fig. 1: Improvement of Students’ Learning Outcomes after Al Integration

r

co
P

78 79

m Control Group
m Experimental Group

Motivational Cognitive Technical
(student (theoretical (practical skills)
engagement)  understanding)

Source: Authors’ experimental data (2025)

3.2 Increased Motivation and Engagement

The motivational component showed the most pronounced improvement. Students
expressed higher interest in Al-related topics and greater confidence in using technological
tools for solving real-world problems. Interactive assignments conducted in Google Colab
encouraged collaboration, experimentation, and self-directed learning. Compared to the
control group, the experimental group showed a 35% increase in student engagement, as
evidenced by attendance rates, task completion, and participation in discussions. These
findings are consistent with those of Spirina et al. (2024), who noted that Al-supported
learning environments foster active student involvement and curiosity.
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3.3 Development of Technical Skills

The technical component demonstrated significant enhancement as well. Students in the
experimental group successfully implemented and tested neural network models for image
recognition and data classification tasks using TensorFlow. The use of real datasets allowed
them to connect theory with practice and understand the workflow of machine learning
projects. This practical experience contributed to the development of essential digital
competencies—problem-solving, data processing, and analytical reasoning— as highlighted
by Kerimberdina and Sadvakassova (2022) as critical for future informatics teachers.

3.4 Pedagogical and Methodological Insights

Beyond student outcomes, the research also provided insights for educators. The study
showed that effective teaching of Al requires a flexible methodological framework that
combines classical instruction with interactive digital tools. Teachers involved in the
experiment reported that Al-based platforms simplified classroom management, automated
assessment, and provided immediate feedback to students. However, they also noted
challenges such as limited access to high-performance hardware (GPU) and the need for
additional training in neural network development.

These observations are consistent with international findings Kazimova et al. (2025),
indicating that the sustainable integration of Al relies on institutional support, robust digital
infrastructure, and ongoing professional development for faculty. The study confirms that
when appropriately implemented, Al not only enhances the quality of education but also
transforms the learning environment into an adaptive, student-centered ecosystem.

4 Conclusion

The conducted research confirms that the integration of artificial intelligence and neural
networks into higher education significantly improves students’ learning outcomes and
teaching efficiency. The application of interactive digital tools such as Python, Google Colab,
and TensorFlow transforms traditional learning into dynamic, practice-oriented, and research-
based activities.

Students participating in Al-enhanced classes demonstrated measurable improvements
across three main dimensions—motivation, theoretical understanding, and technical
proficiency. The experimental findings revealed that interactive, hands-on learning fosters not
only better comprehension of complex neural network algorithms but also higher engagement
and creativity in solving applied problems.

From a pedagogical perspective, the research highlights the importance of adopting Al-
supported teaching methodologies within STEM education. The results show that the
combination of theoretical foundations and practical experimentation strengthens the
professional readiness of future computer science teachers. Moreover, implementing Al tools
in university courses contributes to the development of critical thinking, data literacy, and
independent learning skills—competencies essential for the digital era.

Despite these achievements, several challenges remain. Successful integration of Al
technologies in higher education requires adequate digital infrastructure, access to
computational resources (such as GPU-based environments), and continuous professional
development for academic staff. Future research should focus on designing scalable Al
integration models and on developing adaptive learning systems tailored to individual student
needs.

Overall, this study contributes to the advancement of Al pedagogy within Kazakhstan’s
higher education system and demonstrates that incorporating neural networks and machine
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learning into teaching practices enhances both the quality and relevance of teacher training in
informatics.
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Integrating Technological Risk into Audit Reporting: Evidence from Key
Audit Matters in IBEX 35 Companies

Natalia Macova®

Abstract

In the era of escalating cybersecurity threats and heightened demands for data protection,
companies are increasingly exposed to technological risks. Auditors, in turn, have begun
reflecting these emerging risks within their disclosure of Key Audit Matters (KAM). This study
examines the audit reports of the 35 companies listed on Spain’s IBEX 35 index to investigate
the extent to which technological risks are represented in KAM. The analysis employs an
automated content analysis approach supported by Retrieval-Augmented Generation (RAG)
systems, ensuring a systematic and replicable identification of technology-related KAM across
firms and sectors. The findings contribute to the understanding of how auditors incorporate new
forms of risk into their communication with stakeholders and highlight the evolving role of
KAM as a mechanism to address the growing relevance of technology in corporate governance.

Key words
Key Audit Matters, Technological risks, Cybersecurity, Financial reporting.

JEL classification
M42, G32, 033

1 Introduction and background

Nowadays, when we are starting to use technology almost everywhere, it is important that
we also take an interest in it when it comes to the reporting of financial information.
Cybersecurity risks and incidents represent a global challenge and are consistently ranked
among the most pressing issues confronting organizations today (Kappelman et al., 2020). Also,
Liu and Barbar (2024) said that cybersecurity represents a critical concern for contemporary
corporations. Cyberattacks targeting corporations may stem from a variety of strategic or
financial motives. Although many incidents are financially driven — for instance, through
ransomware extortion or the sale of stolen data to third parties (Vrhovec & Markelj, 2024).
Cybersecurity breaches can trigger significant and lasting consequences, such as stock price
declines, reputational damage, operational and policy disruptions, transformations in IT
practices, managerial challenges, and spillover effects across industry peers (Liu & Babar,
2024). Among the most prevalent forms of cyberattacks are malware, phishing schemes, and
spoofing techniques (Haruna et al., 2022). A major challenge continues to be the limited
availability of comprehensive resources that would allow corporate managers to fully
understand cybersecurity risks and evaluate the potential consequences of security breaches
(Liu & Babar, 2024). Regulatory interventions, including the introduction of the Sarbanes—
Oxley Act, have been shown to stimulate greater levels of cybersecurity disclosure (Gordon et
al., 2006). The audit report is one of the main tools of communication between the auditor and
users of financial statements (Gold & Heilmann, 2019). Enhancing the rigor of auditing
practices contributes significantly to reducing cybersecurity risks, both through regular audit
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procedures and targeted, specialized engagements (Schoenfeld, 2022). The effects of
cyberattacks extend beyond the directly targeted firms, influencing their industry peers as well
(Liu & Babar, 2024). Robust auditing practices and well-designed internal controls are essential
for reducing cybersecurity risks, since deficiencies within corporate IT control environments
can create pathways for such threats to emerge (Gordon et al., 2008). In our preliminary
research, we therefore focused on whether and to what extent these new challenges in the form
of cyber-threats appeared in key audit matters. We therefore focused on companies that were
part of the Spanish IBEX35 index in fiscal year 2024. Using a combination of content analysis
and statistical testing, the research examines whether firms operating in sectors with high
technological exposure are more likely to disclose cybersecurity-related KAMs than those in
low-exposure sectors. Specifically, the analysis applies Fisher’s exact test, Pearson’s chi-square
test, and Cramér’s V to assess the presence, significance, and strength of this relationship. The
findings contribute to the growing body of literature on audit reporting and emerging risks.

2 Literature review

To this date, there have been various studies focusing on KAM. Hosseinniakani et al. (2024)
investigates the alignment between IAS 1 disclosures and auditor KAMs after ISA 701’s
adoption and explores the audit committee’s moderating effect, using data from Swedish listed
firms in years 2016 to 2018. There is another study. Study of UK non-financial FTSE 100
companies, Gambetta et al. (2023) contended that the communicative effectiveness of the KAM
section is shaped by the characteristics of the audit firm as well as by the specific nature of the
KAMs disclosed. Smith (2023) conducted another study. Their findings support the view that
KAMs serve an important informative function, as their disclosure improves the transparency
and comprehensibility of audit reports and offers users valuable insights into the risk-focused
nature of the audit. In line with the above evidence, Gutierrez et al. (2018) investigated the
influence of KAM disclosure in a UK setting and reported no observable effect on investors’
responses. Based on a large sample of EU non-financial firms, this study explores how KAMs
affect auditors’ professional judgments. Results reveal that more KAMs are linked to higher
audit fees, longer reporting lags, and a greater probability of non-standard opinions (Cameran
& Campa, 2025). Klevak et al. (2023) reported significant market reactions to KAMs in the US,
indicating their value relevance. Nonetheless, they noted that investors often misinterpret longer
KAM disclosures as signals of greater client risk. However, we have not yet found any studies
that examine whether concerns related to new technologies are also reflected in KAM. We
therefore decided to fill this gap and analyse this impact on IBEX35, 2024.

3 Methodology

In our research, we focused on Spain's largest companies — IBEX 35 for 2024. We divided
the companies into two groups based on how likely we expect cyber threats to be real and
significant in each company. This resulted in two groups. The first group is where the
probability of a cyber threat is high, and the second is where this risk does not represent a
significant part. The auditor's published reports were collected manually for the period under
review from these companies. Some of the audit reports were only available as scanned PDF
documents, which required optical character recognition (OCR) to extract the textual content
for analysis. We further analysed these auditor's reports, focusing exclusively on key audit
matters. The study tries to determine to what extent, in which group, and whether auditors
mention cyber-related issues in this section. We used Retrieval-Augmented Generation (RAG)
systems to analyse the auditor's reports (Google, 2024). We had to enter a suitable prompt into
this software for the analysis to run correctly. The prompt for this analysis was: "Analyse the
Key Audit Matters (KAM) texts in this company's audit report. Check if any of these keywords
or their synonyms are found in the text: cyber, security, penetration, ransomware, malware,
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hacking, phishing, intrusion. For each KAM, provide the answer in the following format: KAM
name: [text of the name or first sentence], Contains keywords: YES/NO, Words found: [list
specific words, if any]." We then performed statistics in R (R Core Team, 2024) with standard
statistical packages using the data obtained. After that there were two variables from the data
collected from publicly available auditor’s reports. A binary variable where we marked
companies operating in a high-risk sector in terms of cybersecurity with 1 and companies whose
sector we did not consider high-risk with 0. Companies which are in the group with 1 are
generally more vulnerable to cyber threats due to the nature of their operations and the critical
importance of information security to their business continuity. In contrast, firms operating in
sectors where technology plays a less critical role — such as real estate, consumer goods, or
traditional manufacturing — were assigned a value of O - low cybersecurity exposure.

Table 1: IBEX35 divided into categories

Company Cybersecurity_category Sector

ACS 0 Energylndustry
Acciona 0 Energylndustry
AccionaEnergia 0 Energylndustry
Acerinox 0 Energylndustry
ArcelorMittal 0 Other
Enagas 0 Energylndustry
Endesa 0 Energylndustry
Ferrovial 0 Energylndustry
Fluidra 0 Energylndustry
Grifols 0 Other
Iberdrola 0 Energylndustry
Inditex 0 Other
Inmobiliaria Colonial 0 Other
Laboratorios Rovi 0 Other
Logista 0 Energylndustry
Merlin Properties 0 Energylndustry
Naturgy 0 Other

Puig 0 Energylndustry
Redeia Corporacion 0 Energylndustry
Repsol 0 Energylndustry
Sacyr 0 Energylndustry
Solaria 0 Energylndustry
AENA 1 TechnologyFinance
Amadeus IT Group 1 TechnologyFinance
Banco Sabadell 1 TechnologyFinance
Banco Santander 1 TechnologyFinance
Bankinter 1 TechnologyFinance
BBVA 1 TechnologyFinance
CaixaBank 1 TechnologyFinance
Cellnex Telecom 1 TechnologyFinance
Indra 1 TechnologyFinance
International Airlines Group 1 TechnologyFinance
Mapfre 1 TechnologyFinance
Telefénica 1 TechnologyFinance
Unicaja 1 TechnologyFinance

Source: Author’s elaboration (IBEX35, 2024)

The second variable was also a binary variable. It indicated whether the auditor's report
contained a mention related to cybersecurity in the section on key audit matters - 1, or whether
there was no such mention - 0. Because both variables were categorical and binary, non-
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parametric and association-based statistical tests were applied to assess the relationship between
them. First, we used Pearson's Chi-Square Test to assess the independence of individual
variables. This test determines whether there is a statistically significant relationship between
variables (Moore et al., 2009). Since our sample was relatively small, we also used Fisher's
Exact Test, which confirmed the results of the Chi-Square Test. Fisher's Exact Test is better in
our study than Chi-Square because it is more suitable for analysing smaller samples and small
contingency tables (Moore et al., 2009). We continued with the statistical analysis because we
also wanted to find out how strong the relationships between the individual variables are, and

for this we used Cramér's V. Significance was assessed at the conventional 5% level
(alpha=0,05).

4 Results and Discussion

The research examined whether companies in the IBEX 35 classified as having a higher
cyber risk also had more frequently mentioned Key Audit Matters related to cybersecurity in
their auditor's report. It was found that auditors more frequently reported key audit matters
related to cybersecurity in companies classified as being at higher risk of cyber threats. The
contingency table revealed a contrast between the categories. While none of the companies
classified as low-cybersecurity risk disclosed a KAM related to cybersecurity or data protection,
approximately one-third of companies in the high-risk category did so. This descriptive
difference was confirmed by statistical testing. Fisher’s exact test indicated a significant
association (p = 0,004), and the result was consistent with the Pearson chi-square test (y2= 9,87,
df =1, p=0,0017). To evaluate the substantive importance of the relationship, Cramér’s V was
calculated, with a value of 0,447, which corresponds to a moderate effect size. Taken together,
these results suggest that auditors are considerably more likely to disclose technology-related
KAMs when the audited company operates in a cybersecurity-intensive sector. The research
found that auditors are also interested in technological aspects that may affect the audited
companies, but mainly in sectors that are directly affected by these technologies — the
technology, financial, and telecommunications sectors. Overall, the evidence from this
preliminary study suggests that cybersecurity is beginning to enter the language of auditor
reporting, but its treatment remains selective.

5 Conclusion

The research confirmed the assumption that auditors more frequently identified key audit
matters related to technology in the reports of IBEX35 companies, which are among those most
significantly affected by new technologies. Companies operating in high-risk industries, such
as financial services and telecommunications, were considerably more likely to disclose
cybersecurity-related audit issues, while none of the firms in low-risk industries included such
disclosures. The statistical analysis — combining Fisher’s exact test, Pearson’s chi-square test,
and Cramér’s V — confirms both the significance and moderate strength of this association.
This suggests that auditors currently perceive new technologies as threats only in companies
where new technologies are directly embedded. This study adds to the literature on audit
reporting and risk communication by providing empirical evidence on how cybersecurity risks
are reflected in Key Audit Matters (KAMS). It highlights that auditors are more likely to
disclose technology-related KAMs in sectors with high cybersecurity exposure, revealing how
industry context shapes materiality judgments. During the data collection process, it was
observed that several of the auditor’s reports were available only as scanned PDF documents
rather than as machine-readable text files. Since scanned reports are stored as image-based files,
their textual content cannot be directly processed or analysed by automated tools. To address
this challenge, the study applied Optical Character Recognition (OCR) technology to convert
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the scanned documents into searchable and machine-readable text. This step was necessary to
enable subsequent keyword-based content analysis and ensure that technology and
environment-related Key Audit Matters (KAMs) could be systematically identified. Despite
these efforts, the use of OCR introduces a potential source of error and represents an inherent
limitation of this research. OCR technology, while generally accurate, is not flawless —
particularly in cases where the original scan quality was poor, the formatting was inconsistent,
or the language contained technical terms. As a result, there remains a possibility that some
relevant KAM references were not correctly recognized or were partially misinterpreted during
the text extraction process. This limitation should be considered when interpreting the findings,
as it may have led to a slight underestimation of the frequency of certain disclosures. Future
research could address this limitation by using higher-quality source documents or more
advanced text-recognition methods to further improve data reliability. For future research, we
also recommend including more large companies in the analysis and thus expanding the
observed sample.
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Digitalna ekonomika a potreba reformy DPH: Analyza navrhov Europskej
komisie
Digital Economy and the Need for VAT Reform: Analysis of European
Commission Proposals

Maro$ Piro?

Abstrakt

Obchodné vztahy a praktiky sa neustale vyvijaji, posledna harmonizacia pravidiel dane
z pridanej hodnoty vramci Eurdpskej unie prebehla eSte pocas minulého tisicrocia.
Technologicky vyvoj transformoval oblast’ obchodu do takej miery, Ze pravidla dane z pridanej
hodnoty z poslednej harmonizacie sa nestihaju prisposobovat’. Eurdpska komisia navrhla nové
pravidla a predstavila iniciativu s nazvom ,,DPH v digitalnom veku (ViDA)“. Ciel'om tejto
iniciativy bola harmonizacia pravidiel pre dan z pridanej hodnoty, aby reflektovala potreby
aktualneho trhu. Praca sa zameriava na posudenie doévodov zavedenia a zaroven navrhov
pre nové pravidla v legislativnom kontexte Slovenskej republiky.

KrPicové slova
DPH v digitdlnom veku, Elektronicka fakturacia, MedziStatny predaj, Zdanovanie platforiem

Abstract

Business relations and practices are constantly evolving, with the last harmonization of value-
added tax rules within the European Union taking place in the last millennium. Technological
developments have transformed the field of trade to such an extent that the value-added tax
rules from the last harmonization are unable to keep up. The European Commission
has proposed new rules and presented an initiative called "VAT in the Digital Age (ViDA)".
The aim of this initiative was to harmonize value-added tax rules to reflect the needs of
the current market. This paper focuses on assessing the reasons for the introduction and
proposals for new rules in the legislative context of the Slovak Republic.

Key words
VAT in the digital age, Electronic invoicing, Cross-border sales, Platform taxation

JEL classification
M48, K34

1 Uvod

Globalizdcia mé podstatny vplyv na fungovanie krajin aich hospodarstva. Rastiicou
digitalizaciou sa transformovala aj oblast’ obchodu prostrednictvom digitdlneho obchodovania
anarastom cezhrani¢nych transakcii. Takato transformdcia trhu spdsobila, Ze nastolené
pravidla pre dan z pridanej hodnoty boli uz prikratke. Posledna harmonizécia tychto pravidiel
nastala eSte poc¢as minulého tisicrocia.

Iniciativa DPH v digitalnom veku vznikla v roku 2022. Zameriava sa na tri oblasti
ato zavedenie elektronickych faktur, Specidlne schémy pre dodavanie tovaru a sluzieb
do viacerych krajin azdanovanie digitdlnych platforiem. Iniciativa DPH v digitdlnom

! Ing. Maro$ Piro, Ekonomicka univerzita v Bratislave, Fakulta hospodarskej informatiky, Katedra Gi¢tovnictva
a auditorstva, Dolnozemska cesta 1, 852 35 Bratislava, maros.piro@euba.sk
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mé ako hlavnu tlohu vytvorit’ novi harmonizéciu pravidiel pre DPH, ktoré by vedeli reagovat’
na trendy a nové trhové podmienky. Ciel'om iniciativy bolo zniZit' dafiovi medzeru, ktora sa
Vv poslednych rokoch prehlbovala a sposobovala vel'ké straty pre Statne rozpocty jednotlivych
krajin. Danlova medzera v poslednych rokoch dosahovala vysoké urovne, ¢o predstavovalo
velké straty pre Statne rozpocty.

Ciel'om prispevku je posudenie iniciativy DPH v digitalnom veku, analyzovat’ jej prinosy
a aroven implementovania jednotlivych oblasti iniciativy do legislativy platnej v Slovenskej
republike.

2 Dévody zavedenia iniciativy DPH v digitalnom veku

Samotné dovody zavedenia iniciativy DPH v digitdlnom veku, na ktoré sa odkazuje
dovodova sprava je zvySujuca sa danova medzera vyberu dane z pridanej hodnoty.
Daniovda medzera predstavuje rozdiel medzi predpokladanym a redlnym vyberom dane.
Na obrazku 1 je znazornena danova medzera pri dani z pridanej hodnoty v ramci ¢lenskych
krajin Eur6pskej tnie.

Obr. 1: Medzera vyberu dane z pridanej hodnoty na vizemi Europskej unie (mil. €)

Danova medzera na DPH EU (mil. €)

160 000

140 000 ’\.__ ——

120 000

100 000
80 000
60 000
40 000
20000

0
2016 2017 2018 2019 2020 2021

==@==Dariova medzera na DPH (mil. €)

Zdroj: Centrum pre socialny a ekonomicky vyskum (vlastné spracovanie)

Ako mézeme vidiet' danova medzera dlhodobo dosahovala hodnoty okolo 140 — 150
miliard eur. V rokoch 2020 a 2021 nastal prudky pokles danovej medzery. Na zaklade reportu
danovej medzery z roku 2023 sa autori sa distancuji od poslednych dvoch meranych rokov.
Udaje za roky 2020 a2021 vykazuja niz$ie hodnoty z ddvodu ochromenia narodnych
a medzinarodnych obchodov spdsobenych pandémiou. Preto nie je mozné poskytnut’
relevantny a spol'ahlivy obraz na vyvoj danovej medzery krajin Europskej unie (CASE Center
for Social and Economic Research, 2023).

Lepsi pohl'ad na graf ndm mozZe ukéazat porovnanie vySky danovej medzery napriklad
do rozsahu hrubého domaceho produktu Slovenskej republiky. Hodnota okolo 140 — 150
miliard eur predstavuje v ¢asoch od 2016 — 2019 priblizne 1,4 — 1,5 nasobok Slovenského
hrubého doméceho produktu. Vsetky krajiny Eurdpskej unie teda prisli pri vybere dani sumarne
0 viac ako 0 hodnotu produkcie vsetkych tovarov a sluzieb na tizemi Slovenskej republiky
(Statisticky arad SR, 2025).
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Report danovej medzery za rok 2023 poukazuje na pozitivny pripad vyvoja danovej
medzery na uzemi Slovenskej republiky, kde v priebehu niekol’kych rokov sa dokazala danova
medzera vyrazne znizit. Vyvoj dafovej medzery pri dani z pridanej hodnoty na tzemi
Slovenskej republiky mo6Zeme pozorovat’ v obrazku 2.

Obr. 2: medzera vyberu dane z pridanej hodnoty na vzemi Slovenskej republiky (%)
50
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--------- Exponencialna (DPH medzera (%)) Exponencialna (DPH medzera (%) po zmene)

Zdroj: opendata.financnasprava.sk (vlastné spracovanie)

Danova medzera na uzemi Slovenskej republiky po vstupe do Eurdpskej unie zacala
vyrazne rast. Od vstupu do Eurdpskej tnie v roku 2004 az po vrchol v roku 2012 vzrastla
danova medzera dvojnasobne a dosiahla najvyss$iu hodnotu na tGrovni 36,7%. V roku 2012
dosiahla hodnotu pribliZzne 1,8 miliardy eur. Rok 2012 bol zaroven aj rok od ktorého sa zacala
dafiova medzera postupne znizovat. Dochédzalo k postupnému a kontinudlnemu znizovaniu
daniovej medzery. MozZno usudzovat’, Ze znizovanie danovej medzery bolo dosledkom reforiem
aprojektov zavadzanych Finan¢nou spravou SR. Vyznamnym posunom bolo zavedenie
elektronickych pokladnic, ktoré mali pozitivny vplyv na znizenie daflovej medzery.

V roku 2022 Eur6pska komisia predpokladala, Ze zavedenim iniciativy DPH v digitalnom
veku sa budil daniové medzery znizovat’, ¢o bude priamo vplyvat’ na zvySenie danovych prijmov
jednotlivych ¢lenskych krajin. Na zdklade tohto uviedla predpoklad, Ze dodatocné prijmy
do Statnych rozpoctov sa odhaduji na Grovni 172 — 214 miliard eur. Zaroven predpokladaju,
ze zmeny by dokazali odbremenit’ ¢ast’ kontrolnych orgénov. T4to zmena by mohla sposobit’
znizenie vydavkov §tatu o priblizne 51 miliard eur. Okrem finan¢nych benefitov pre ¢lenské
Staty Europskej Unie by tieto zmeny mali mat’ dopad v podobe ochrany Zivotného prostredia,
automatizacie a fungovania vnatorného trhu (Eurdpska Komisia, 2022).

3 Elektronicka fakturacia

Zavedenie elektronickych faktur dokaze priniest mnoho vyhod pre verejny sektor
arovnako aj pre sukromny sektor. Verejnému sektoru moze elektronicka fakturacia priniest’
zefektivnenie vyberu dani, ¢o bude vplyvat' na minimalizaciu danovych tnikov v dosledku
danovej kontroly vystavovania fakttr v realnom ¢ase. Na druhej strane z pohl'adu sikromného
sektoru moze priniest’ znizenie administrativnych nakladov (Koch, 2019).
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Podl'a Kocha (2019) sa danovéd medzera pri vybere dane z pridanej hodnoty po prijati
elektronickej fakturacie zniZila az o 50% v krajinach ako Cile a Mexiko.

Ak chceme aplikovat’ danti problematiku na Eurdpsku tUnie, tak je dolezité uviest’, aky je
podiel povinného vyuzivania elektronickych faktir v ramci Eurdpskej tnie, ¢o ilustruje obr. 3.

Obr. 3: Povinné vyuzivanie elektronickych faktir podnikatelmi v Europskej unii

Povinné
30%

Zdroj: ec.europa.eu (vlastné spracovanie)

Na zéklade obrazka 3 mézeme pozorovat, ze povinné pouzivanie elektronickej fakturacie
vV ramci krajin Eurdpskej tnie je iba na urovni 30%, ¢o reprezentuje 8 krajin Unie (niektoré
zdroje uvadzaju 6 krajin). Prognozy Eurdpskej unie hovoria o tom, Ze zavedenie elektronicke;j
fakturacie by malo znizit’ dannovli medzeru priblizne 0 24%. V krajinach Europskej tnie, ktoré
vyuzivaju povinnu elektronickt fakturaciu mozno pozorovat’ nizsie hodnoty danovej medzery
ako v krajinach, kde elektronicka fakturacie este nie je zavedena (Europska Komisia, 2022).

V Slovenskej republike este nie je zavedena elektronicka fakturacia, avSak aktualne
je tato problematika predmetom schval'ovania a zavedenie sa predpoklada od roku 2027.

Na zaklade predloZenej novely zédkona, ktora nie je eSte schvalena a neobsahuje finalne
znenie Upravy zdkona sa zavadza pojem elektronickd faktira. Pridava tym povinnost
vystavovania elektronickych faktir pre tuzemské a zahrani¢né obchody. Uétovné jednotky
registrované ako platitelia dane budi musiet’ vystavovat’ elektronické faktury pre vSetky
dodavky v tuzemsku. Pre dodanie tovaru a sluzieb do inych krajin budt mat’ tito povinnost’
od roku 2030 (Vladny navrh 1023, 2025).

Dévodova sprava pre novelizaciu zakona, ktory zavadza elektronicku fakturaciu riesi
problematiku danovych podvodov s takzvanym zmiznutym obchodnikom (inak zname aj ako
karuselové podvody). V dovodovej sprave st vyjadrené negativne a pozitivne dopady
zavedenia elektronickych faktur pre rozpocet verejnej spravy aj podnikatel'sky sektor.

Z pohladu verejnej spravy sa predpokladaji nadklady na zavedenie informacnych
systtmov v hodnote takmer 16 milibnov eur. Na druhej strane predpokladané vynosy
strednodobého horizontu zavedenia elektronickych faktur sa nachddzaji na hodnote
niekol’kych stoviek milionov eur, pricom presné Cislo a kalkuldcia tejto hodnoty nebola
v dovodovej sprave vysvetlend. (Vladny navrh 1023, 2025).
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4 Specialne schémy

Schémy One Stop Shop (OSS) boli zavedené s cielom znizenia administrativnych
nakladov pre spolo¢nosti v oblasti vykazovania a platenia dane z pridanej hodnoty. Jedna sa
0 zjednodusenie vykazovania pre uctovné jednotky, ktoré dodévaji tovar alebo sluzby
v réznych ¢lenskych statoch. Medzi hlavné principy OSS schémy sa radi jednoduchsia daiiova
registracia, lahSie zdanenie v mieste spotreby, jednoduchsia administrativa, ispora Casu
a nakladov (Matesanz & Services, 2021).

Na obrazku 4 je zndzornend One Shop Stop schéma pre subjekty usadené v Europskej
unii, ktoré dodavaju tovar do viacerych krajin v rameci krajin Eur6pske;j unie.

Obr. 4: One Shop Stop schéma pre subjekt usadeni v Eurdpskej unii

Subjekt usadeny
v Eurdopske] anii

S Uplatnenie DPH
Registracia pre 0SS L 3| prijatie objednavky —3{  podia kraiiny
odberatela

I

Odoslanie tovaru  [€—— Vyhotovenie faktiry

Podanie dafoveho <
priznania pre 055

Zaplatenie dane 2z
pridanej hodnoty

Zdroj: vlastné spracovanie

V situacii, ze by sa podnik chcel zaregistrovat’ pre One Stop Shop schému, je potrebné
zacat’ registraciou prostrednictvom Finanéného riaditel'stva SR, popripade v inej krajine
prostrednictvom prislusného organu. Nésledne pri predaji do inych ¢lenskych krajin Eurdpske;j
unie je potrebné zistit’ prislusnu sadzbu dane v krajine dodania. Na zaklade toho je potrebné
s prislusnou sadzbou dane vyhotovit’ daitovy doklad. Pri podani danového priznania k One Stop
Shop schéme je potrebné vykazat’ predaje za kazdu krajinu, v ktorej bol dodany tovar alebo
sluzba za prisluSné obdobie aj s vyc€islenou danou. Tato Cinnost’ je vykazovana slovenskému
spravcovi dane a zaroven mu je aj dan poukazana. Slovensky spravca dane nasledne vysporiada
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daii s prisluSnymi spravcami dane v inych ¢lenskych $tatov, bez nutnosti subjektu sa registrovat’
ako platitel’ dane vo viacerych ¢lenskych statoch.

5 Platformy uPah¢ujice dodanie

Technologicky pokrok priniesol aj rozvoj poskytovania digitalnych sluzieb. Tieto
digitalne sluzby Castokrat prepdjaju kone¢ného spotrebitela s redlnym dodavatel'om. Digitalne
sluzby teda vystupuji v postaveni sprostredkovatela pri predaji tovaru alebo sluzby.
Spominané sprostredkovanie sluzieb so sebou prinieslo problémy ohladne danovych
povinnosti, ¢o spdsobuje danové tniky a znizuje efektivitu vyberu dane z pridanej hodnoty.
Podra iniciativy DPH v digitdlnom veku by mali byt digitalne platformy, ktoré vystupuju ako
sprostredkovatelia dodania tovaru alebo sluzieb zodpovedné za vyber a platenie dane z pridanej
hodnoty. Zaviedol sa pojem ,,domnely dodavatel™, ktory hovori o tom, Ze kone¢ny spotrebitel’
si nemusi uvedomit’, ze platforma cez ktort vykonal nakup sluzby alebo tovaru nie je realny
dodévatel’. Iniciativa DPH v digitdlnom veku mala za ulohu postavit’ tieto platformy ako
primérneho platitel'a pri dani z pridanej hodnoty, ¢im by museli platformy vykazovat’ a platit’
dan z pridanej hodnoty ako realny dodavatelia (Matesanz & Services, 2021).

Ako je problém ohladne digitadlnych platforiem zakotveny v slovenskej legislative?
Slovenska legislativa nereagovala zmenou zakona, ale vydanim metodického pokynu K uréeniu
miesta dodania tovaru pri predaji na dial’ku vydany Finan¢nym riaditel'stvom SR. Stucastou
metodického pokynu bolo aj doddvanie tovaru alebo sluzby prostrednictvom digitalnej
platformy. Pripady boli rozdelené na zaklade toho, ¢i subjekt, ktory je redlnym doddvatel'om je
usadeny na tizemi Eurdpskej unie alebo nie. Finan¢né riaditel’stvo sa pri takomto obchodnom
vztahu pozera na dodanie ako na dve odlisné transakcie. Prvu transakciu ako B2B (business-
to-business) medzi redlnym dodavatel'om a digitalnou platformou. Druht transakciu ako B2C
(business-to-customer) medzi digitalnou platformou a koneénym spotrebitelom (Metodicky
pokyn k ur¢eniu miesta dodania tovaru pri predaji tovaru na dial’ku z pohl'adu dane z pridanej
hodnoty, 2021)

Subjekty, ktoré nie st usadené v ramci krajin Eurdpskej unie postupuji podla §8 ods. 7
zédkona o dani z pridanej hodnoty. Tento paragraf nam ustanovuje, ze digitalna platforma
v takomto pripade tovar prijala a dodala. Na transakciu sa nazera ako keby pochadzala z dvoch
dodani. Prvé dodanie od redlneho dodavatela k digitdlnej platforme a druhé dodanie
od digitalnej platformy ku kone¢nému spotrebitel’'ovi

Ak je subjekt usadeny na tizemi ¢lenskych krajin Eurdpskej Ginie, nie je mozné vyuzit' §8
ods. 7 zakona o dani z prijmov ana zaklade metodického pokynu vydaného Finan¢nym
riaditel’stvom SR si redlny dodavatel’ musi splnit’ vo vlastnom mene vSetky povinnosti oh'adom
vykazania a zaplatenia dane z pridanej hodnoty.

6 SWOT analyza

Pri vypracovani SWOT analyzy sme sa zamerali na posudenie iniciativy ,,DPH
v digitalnom veku* z viacerych aspektov. Cielom nebolo len identifikovat’ pozitivne
a negativne dopady, ktoré su predmetom dovodovej spravy, ale aj rozsirit hodnotenie
o potencidlne prilezitosti a hrozby, ktoré mézu z implementécie tejto iniciativy vyplynut'.
Vysledky SWOT analyzy st zhrnuté v Tabul’ke 1.

Tab. 1: SWOT analyza

Silné stranky (Strengths) Slabé stranky (Weaknesses)
e ZvySenie transparentnosti e ZloZitost adaptacie na nové pravidla
e Efektivnejsi vyber DPH e Rezistencia podnikatel'skej komunity
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Prilezitosti (Opportunities) Hrozby (Threats)
e Podpora cezhrani¢ného obchodu e Zvysenie administrativne zataZenie
e Potencidl pre nové podnikatelské |e Kybernetické rizika

prileZitosti e Strata konkurencieschopnosti MSP

Zdroj: vlastné spracovanie

Medzi silné stranky predmetnej iniciativy patri najmé zvysSenie efektivnosti vyberu dane
z pridanej hodnoty, ako aj zniZenie miery danovych tnikov a dailovych podvodov. Zavedenie
elektronickej fakturdcie zaroven prispieva k vysSej transparentnosti podnikatel'ského
prostredia, ¢im sa zjednodusuje aj rieSenie spornych pohl'adédvok a zavédzkov v ramci sudnych
konani.

Za slabé stranky iniciativy mozno povazovat’ odpor zo strany podnikatel’ského prostredia,
ktory moze vzniknut’ v désledku potreby adaptacie na nové pravidla a technologické systémy.

Iniciativa poskytuje prilezitosti v oblasti zjednodusSenia cezhranicného obchodu, a to
najmé prostrednictvom eliminacie povinnosti registracie pre DPH vo viacerych ¢lenskych
Statoch. Okrem toho vytvara priestor pre rozvoj novych podnikatel'skych aktivit v oblasti
kybernetickej bezpecnosti, ktoré budu reagovat’ na zvysSené naroky na ochranu elektronickych
udajov.

Z pohladu prilezitosti iniciativa otvara moznosti na zjednoduSenie cezhrani¢ného
obchodu, a to najmai prostrednictvom eliminécie povinnosti registracie pre DPH vo viacerych
¢lenskych Statoch. Okrem toho vytvara priestor pre rozvoj novych podnikatel'skych aktivit
v oblasti kybernetickej bezpecnosti, ktoré budi reagovat na zvySené naroky na ochranu
elektronickych udajov.

Medzi hrozby patri predovsetkym zvySenie administrativneho zatazenia v pociatocne;j
faze implementécie, stivisiace s potrebou prispdsobenia sa novym systémom. Vyznamné riziko
predstavuju aj potencialne kybernetické hrozby, ktoré by mohli viest k tniku dévernych
informadcii, vratane idajov o kl'icovych obchodnych partneroch a d’alsich citlivych informacii.
V neposlednom rade existuje riziko zniZenia konkurencieschopnosti malych a strednych
podnikov, a to v dosledku vyssej miery integracie trhu a zjednoduSeného pristupu zahrani¢nych
subjektov na jednotny trh Eurdpskej tnie.

7 Zaver

Digitalizacia vo velkej miere ovplyvnila podobu hospodarstva nie len Slovenska, ale aj
inych ¢lenskych krajin Eurdpskej tinie a aj mimo nej. Dosledkom digitalizacie a prepojenia
hospodarstiev viacerych krajin dochadza Kk naruseniu vykazovania a platenia dani z dovodu
disharmonie legislativy c¢lenskych krajin Eurdpskej tnie. Daitlova medzera vyberu dane
z pridanej hodnoty dosiahla vel'kych rozmerov. Iniciativa DPH v digitalnom veku sa postupne
snazi priniest harmonizaciu pravidiel k dani z pridanej hodnoty, aby odpovedali aktualnej
situdcii na trhu.

Slovenska republika sa do velkej miery dokézala adaptovat’ na zmeny, ktoré je potrebné
implementovat’. Poslednou zmenou je novelizacia zakona o dani z pridanej hodnoty, ku ktorej
je podany legislativny navrh zakona, ktory by mal priniest’ elektronické faktury na tizemie
Slovenskej republiky od roku 2027. Mozno tym predpokladat’ (aj na zaklade sktisenosti z inych
krajin), Ze by sa tymto krokom zabezpecilo predchddzaniu dafovym unikom a dafiovym
podvodom.

41



Applied Informatics Econometrics Statistics Accounting

2 4
SRy

Literatura

1.

CASE Center for Social and Economic Research. (2023). VAT gap in the EU: 2023 report.
Publications Office of the European Union. https://data.europa.eu/doi/10.2778/911698

Europska Komisia. (2022, december 8). VAT in the Digital Age (ViDA)—European
Commission. https://taxation-customs.ec.europa.eu/taxation/vat/vat-digital-age-vida_en

Koch, B. (2019). The E-Invoicing Journey 2019-2025. GHX elnvoicing solution.
https://www.ghx.com/media/02yp52j4/billentis-report-the-e-invoicing-journey-2019-
2025.pdf

Matesanz, F., & Services, S. V. (2021). Complex VAT rules to make e-commerce simpler:
A Spanish perspective. International Tax Review.
https://www.proquest.com/docview/2557149327/abstract/DA99E1EB7E434300PQ/1

Metodicky pokyn k ur¢eniu miesta dodania tovaru pri predaji tovaru na dial’ku z pohl'adu
dane z pridanej hodnoty (2021).

Statisticky urad SR. (2025). DATAcube. [Dataset].
https://datacube.statistics.sk/#!/view/en/\VBD_INTERN/nu0007rs/v_nu0007rs_00_00_00
_en

Vladny navrh 1023 (2025).
https://www.nrsr.sk/web/Page.aspx?sid=zakony/cpt&ZakZborID=13&CisObdobia=9&I
D=1023

42



oIl
g,
>

¢ Applied Informatics Econometrics Statistics Accounting

Koy

Key Audit Matters as a Means of Communicating Environmental and
Social Risks

Zuzana Uzikoval

Abstract

The growing importance of environmental and social issues in corporate governance increases
firms’ exposure to sustainability risks beyond traditional financial measures. Auditors reflect
these developments through Key Audit Matters (KAM), emphasizing the relevance of such
factors for financial assurance. This study examines the audit reports of 35 companies listed on
Spain’s IBEX 35 index to assess the presence of environmental and social topics in KAM. It
further analyzes whether firms in higher-risk sectors are more likely to disclose such issues.
The analysis applies automated content processing supported by Retrieval-Augmented
Generation (RAG), ensuring systematic and replicable identification. The findings enhance
understanding of how auditors incorporate environmental and social dimensions into
stakeholder communication and illustrate the expanding role of KAM in addressing
sustainability challenges within the audit process

Key words
Audit report, Key audit matters, Environmental, Social and governance

JEL classification
M42, Q56, G34

1 Introduction

In recent years, the growing importance of environmental and social sustainability has
fundamentally reshaped the way companies are evaluated by investors, regulators, and the
public. Traditional financial reporting, while essential for assessing corporate performance, no
longer provides a complete picture of a firm’s risk exposure. Issues such as climate change,
resource scarcity, labor conditions, and community impact have become material factors for
business continuity and stakeholder trust. Consequently, both financial and non-financial
auditors are increasingly expected to integrate sustainability-related risks into their assurance
processes.The introduction of International Standard on Auditing (ISA) 701, which requires
auditors to communicate Key Audit Matters (KAMs), has transformed the auditor’s report into
a more informative instrument. The purpose of KAMs is to highlight areas where the auditor
identified a higher risk of material misstatement or required significant professional judgment.
Although this concept was initially designed to enhance transparency regarding complex
financial issues, its scope has gradually expanded. Auditors today face the challenge of
incorporating environmental and social factors into their professional judgments, particularly
because such risks can indirectly affect the financial statements through asset impairment,
contingent liabilities, or going-concern assumptions. Despite growing awareness of
sustainability reporting and the expansion of ESG (Environmental, Social, and Governance)
frameworks, only a limited number of studies have examined how environmental and social
risks are actually reflected in auditors’ communication with stakeholders. Previous research has

! Ing. Zuzana Uzikova, Bratislava University of Economics and Business, Faculty of Economic Informatics,
Department of Accounting and Auditing, Dolnozemska cesta 1, 852 35 Bratislava, Slovakia,
zuzana.uzikova@euba.sk.
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largely focused on financial KAMs—such as goodwill impairment, revenue recognition, or
taxation—while the presence of environmental or social KAMs remains underexplored.
Understanding how and when auditors include sustainability-related issues in their reports can
reveal how audit practices adapt to the broader sustainability agenda. Environmental risks
relevant to audit reporting may include issues related to greenhouse gas emissions, energy
consumption, waste management, water and soil pollution, or a company’s dependency on
fossil fuels. These factors can have direct financial implications through increased compliance
costs, regulatory penalties, or asset devaluation in environmentally intensive industries. Social
risks, on the other hand, may arise from labor conditions, employee safety, respect for human
rights in supply chains, equality of opportunity, or relationships with local communities. When
such risks are not adequately managed, they may result in reputational damage, legal disputes,
or operational disruptions. Incorporating these dimensions into KAMs thus represents an
important step toward a more holistic audit approach that reflects the complex risk landscape
of modern business environments. This study therefore investigates the extent to which
environmental and social risks are incorporated into KAMs within the audit reports of
companies listed on Spain’s IBEX 35 index. The analysis aims to determine whether firms
operating in industries with higher exposure to environmental risks are more likely to disclose
such issues as KAMs. By combining automated content analysis with manual verification, the
study seeks to provide empirical evidence on how environmental factors are communicated
through the audit process and to what extent auditors use KAMSs as a medium for sustainability-
related transparency.

2 Literature review

Key Audit Matters (KAMs) are defined as those matters that, in the auditor’s professional
judgment, were of most significance in the audit of the current period’s financial statements
(IAASB, 2016; Alshdaifat et al., 2024). They are selected from issues communicated with those
charged with governance and were introduced through International Standard on Auditing
(ISA) 701 to enhance transparency and restore trust in the audit profession following a series
of corporate accounting scandals (Knechel, 2007; Flodstrom & Gavelin, 2025). In practice, the
most frequently reported KAMs relate to asset impairment, revenue recognition, and investment
valuation (Svanstrom et al., 2020). The process of determining KAMs typically involves three
steps: identifying all issues communicated to management, determining which required the
most auditor attention, and selecting those ultimately deemed most significant for disclosure
(Flodstrom & Gavelin, 2025; Alshdaifat et al., 2024). Audit firms use standardized
methodologies to ensure consistency with ISA 701 requirements (Narvaez-Castillo et al., 2024).

Disclosure of KAMs is considered to enhance financial reporting transparency and reduce
information asymmetry between management and investors (Wang et al., 2022; Alshdaifat et
al., 2024). Previous research indicates that KAMs improve users’ confidence in financial
statements, support informed decision-making, and can serve as early warning signals of
potential misstatements (Bédard et al., 2016; Zeng et al., 2021). In this way, KAMs contribute
not only to the accountability of auditors but also to the overall quality of financial reporting.
In recent years, environmental, social, and governance (ESG) factors have become increasingly
relevant for auditors due to the growing focus on sustainability risks (Dabbous et al., 2024;
Narvaez-Castillo et al., 2024). The EU Directive 2022/2464 replaced the concept of non-
financial information with sustainability information and introduced the principle of double
materiality, which requires companies to disclose both their impact on the environment and
society and the way sustainability risks affect their financial position (EU, 2022). The Corporate
Sustainability Reporting Directive (CSRD) further strengthens this requirement, while the IFRS
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Foundation has established the International Sustainability Standards Board (ISSB) to align
sustainability and financial reporting (IFRS Foundation, 2022). These developments increase
pressure on auditors to recognize ESG-related risks in their assessments. Environmental risks
such as greenhouse gas emissions, waste management, energy consumption, or regulatory
compliance can have direct financial implications through impairment, fines, or contingent
liabilities. Social risks, including working conditions, supply chain ethics, or human rights, may
lead to reputational damage or operational disruptions. Yet, research consistently shows that
ESG risks are still rarely reflected in audit reporting, particularly within KAM disclosures
(Narvaez-Castillo et al., 2024; Flodstrom & Gavelin, 2025). Several theoretical perspectives
help explain the connection between ESG considerations and KAMs. According to Stakeholder
Theory (Freeman, 1984), companies should create value for all stakeholders rather than solely
for shareholders. Providing information through sustainability disclosures and KAMs helps
meet diverse stakeholder expectations and supports their decision-making (Freeman & Phillips,
2002; Gambetta et al., 2024). Legitimacy Theory (Deegan, 2002) suggests that organizations
disclose ESG and audit information to maintain social legitimacy, signaling responsible and
ethical behavior (Boonlert-U-Thai & Suttipun, 2023; Flodstrom & Gavelin, 2025). Agency
Theory (Ross, 1973) highlights the audit’s role in reducing information asymmetry between
managers and owners, where KAMSs serve as a mechanism for mitigating agency conflicts and
enhancing accountability (Issa & Velte, 2019; Ozkan, 2021). Empirical studies confirm that the
integration of ESG factors into KAMs remains limited. A study of Colombian companies
between 2019 and 2021 found that auditors focused primarily on governance-related issues,
while social and environmental topics were almost entirely excluded from KAM disclosures
(Narvaez-Castillo et al., 2024). Similar findings were reported across Europe, where auditors
tend to emphasize quantifiable financial risks over qualitative sustainability concerns
(Flodstrom & Gavelin, 2025). Nonetheless, emerging evidence suggests that firms® ESG
performance influences the way auditors communicate KAMs. Higher ESG scores are
associated with fewer but clearer KAM disclosures, particularly in governance and social
dimensions (Zhu et al., 2024). In China, Wang and Wu (2024) found that strong carbon
emission management is linked to a greater number and higher readability of KAMs, reflecting
auditors’ sensitivity to environmental scrutiny. These results imply that ESG performance
indirectly shapes audit reporting practices. Despite this growing attention, auditors still face
challenges when attempting to include ESG issues in KAMs. One major obstacle is the
difficulty of quantifying sustainability risks in financial terms and linking them to material
misstatement risk (Flodstrom & Gavelin, 2025). Many ESG-related matters involve qualitative
judgments or non-financial indicators that do not easily translate into monetary measures.
Another challenge lies in the lack of expertise and standardized guidance for assessing ESG
risks in audits, as sustainability assurance is still developing within the profession (Narvaez-
Castillo et al., 2024). These limitations highlight the need for enhanced auditor training, clearer
methodologies, and closer cooperation between financial and sustainability assurance
specialists. Research has shown that KAM disclosure generally improves audit quality, though
the marginal effect varies depending on firm characteristics and information redundancy (Lin,
2023; Wang & Wu, 2024). By highlighting key risks and auditor judgments, KAMs enhance
transparency, reduce stock price crash risk, and promote more conservative accounting
practices. Moreover, the presence of ESG-related KAMs may encourage companies to adopt
greener innovations and more robust risk management strategies (Wang & Wu, 2024).
European auditors, particularly in Sweden, view the gradual implementation of CSRD
positively, as it provides time to develop the necessary competencies before full integration of
sustainability assurance (Flodstrom & Gavelin, 2025). In the long term, both scholars and
practitioners suggest extending KAM requirements to sustainability reporting, aligning audit
transparency with the broader objectives of corporate accountability. Although recent studies
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have advanced understanding of KAM disclosures, environmental and social aspects remain
underrepresented compared to financial and governance topics. Most existing research
concentrates on the traditional audit context, leaving limited insight into how sustainability risks
are communicated in practice. This study aims to address this gap by analyzing the presence of
environmental and social issues within KAMs of IBEX 35 companies and by exploring whether
industry-level exposure influences the likelihood of their disclosure.

3 Methodology

To examine how environmental risks are reflected in audit reporting, the study constructed
two binary variables based on the IBEX 35 sample. The first, enviro_category, classified firms
as operating in a sector with high (1) or low (0) exposure to environmental risks. Classification
was based on industry characteristics, with companies in energy, utilities, and extractive sectors
coded as high exposure, while firms in services or consumer industries were coded as low
exposure. The second variable, KAM_enviro, captured the presence (1) or absence (0) of
environment-related Key Audit Matters (KAMSs) in the auditor’s report. Environment-related
KAMs were identified through a content analysis procedure using keyword searches (e.g.,
“environmental,” “sustainability,” “emissions,” “climate,” “decarbonization,” “ESG”) and
subsequent manual verification. Because both variables are categorical, the same set of non-
parametric statistical tests was applied as in the cybersecurity analysis. Fisher’s exact test was
used to determine whether a statistically significant association exists between sectoral
environmental exposure and the reporting of environment-related KAMSs. The Pearson chi-
square test served as a complementary measure of independence, and Cramér’s V was
calculated to evaluate the strength of the association. All statistical analyses were performed in
R, with significance assessed at the 5% level (o = 0.05).

4 Findings

Descriptive statistics show that environment-related KAMs were disclosed by a minority of
firms, and unexpectedly, these disclosures occurred more frequently among companies
classified as low environmental risk than among those in the high-risk group. The statistical
analysis supports this observation. Fisher’s exact test indicates a statistically significant
association between sectoral environmental exposure and the disclosure of environment-related
KAMs (p = 0.027). These results highlight a paradox: while environmental issues are expected
to be most material for high-exposure industries such as energy and utilities, they are
underrepresented in their KAM disclosures. By contrast, companies with lower direct exposure
occasionally disclose environmental KAMSs, possibly reflecting reputational considerations,
broader ESG reporting trends, or auditor discretion. This discrepancy suggests that
environmental risks are not yet consistently integrated into audit reporting, even in industries
where they are most salient.

5 Discussion

The study investigated the extent to which environmental and social risks are incorporated
into Key Audit Matters (KAMs) within the audit reports of 35 companies listed on Spain’s
IBEX 35 index, specifically analyzing whether firms in sectors with higher exposure to
environmental risks are more likely to disclose such issues. The findings indicate that
environment-related KAMs were disclosed by only a minority of firms, which aligns with
research consistently showing that Environmental, Social, and Governance (ESG) risks are still
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rarely reflected in audit reporting, particularly within KAM disclosures. Crucially, descriptive
statistics revealed an unexpected paradox: these disclosures occurred more frequently among
companies classified as having low environmental risk compared to those in the high-risk
group, an observation supported by Fisher’s exact test, which found a statistically significant
association between sectoral environmental exposure and the disclosure of environment-related
KAMs (p = 0.027). This paradox is significant because environmental issues, such as
greenhouse gas emissions or regulatory compliance, are expected to be most material for high-
exposure industries like energy and utilities, yet they are underrepresented in the KAM
disclosures of those high-risk sectors. The presence of environmental KAMs in companies with
lower direct exposure may instead reflect other motivational drivers, such as reputational
considerations, broader ESG reporting trends, or the exercise of auditor discretion. This
suggests that environmental risks are not yet consistently integrated into audit reporting, even
in industries where their saliency is highest. The persistent challenge auditors face in
incorporating these issues stems largely from the difficulty of quantifying sustainability risks
in financial terms and linking them to the risk of material misstatement, given that many ESG
matters involve qualitative judgments that do not easily translate into monetary measures.
Furthermore, the lack of expertise and standardized guidance for assessing ESG risks within
the audit profession contributes to this limitation. Ultimately, while KAMs enhance the
transparency and accountability of financial reporting, scholars and practitioners suggest that
extending KAM requirements to sustainability reporting is needed to align audit transparency
with broader corporate accountability objectives.

6 Conclusion

This study examined the extent to which environmental and social risks are incorporated into
Key Audit Matters (KAMs) within the audit reports of 35 companies listed on Spain’s IBEX
35 index, aiming to enhance the understanding of how auditors address sustainability challenges
and communicate these risks to stakeholders. The findings confirm established trends,
indicating that environment-related KAMs were disclosed by only a minority of firms,
suggesting that Environmental, Social, and Governance (ESG) risks are still rarely reflected in
audit reporting. The most critical finding revealed an unexpected paradox: environment-related
KAMs were found to occur more frequently among companies classified as low environmental
risk compared to those in the high-risk group, an observation confirmed by a statistically
significant association derived from Fisher’s exact test (p = 0.027). This discrepancy highlights
those environmental risks - which should be most material for high-exposure industries such as
energy and utilities - are not yet consistently integrated into audit reporting. Instead, their
disclosure in low-risk sectors may be driven by factors such as reputational considerations or
the exercise of auditor discretion. This limited integration stems from fundamental challenges,
including the difficulty of quantifying sustainability risks in financial terms and linking them
to the risk of material misstatement, as many ESG matters involve qualitative judgments.
Furthermore, the audit profession still faces a lack of expertise and standardized guidance for
assessing ESG risks. Although KAMSs contribute to enhancing financial reporting transparency
and reducing information asymmetry, the study concludes that their potential as a medium for
sustainability-related transparency is not yet fully utilized. Consequently, scholars and
practitioners suggest the long-term necessity of extending KAM requirements to sustainability
reporting to align audit transparency with broader corporate accountability objectives,
particularly in the context of emerging regulations like the Corporate Sustainability Reporting
Directive (CSRD).
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Financovanie Sportovych organizacii: porovnanie verejnych a siikromnych
zdrojov na zaklade analyzy u¢tovnych zavierok
Financing of Sports Organizations: Comparison of Public and Private
Sources Based on the Analysis of Financial Statements

Diana Zin¢akoval

Abstrakt

Prispevok sa zaobera problematikou financovania Sportovych organizacii, priCom osobitni
pozornost venujeme porovnaniu financovania v oblasti Sportu zo stkromnych zdrojov
a verejnych zdrojov. Analyza je zaloZena na pomerne rozsiahlej databaze, ktora zahtiia 1 085
uctovnych zavierok mikro uctovnych jednotiek pdsobiacich v oblasti Sportu za obdobie rokov
2014 az 2023. Na overenie teoretickych predpokladov sme vytvorili modelova mikro uctovnu
jednotku. Cielom prispevku je analyzovat' financovanie Sportovych organizacii a posudit,
nakol’ko sa teoretické predpoklady zhoduju s vysledkami ziskanymi z vytvorenej modelove;j
mikro u¢tovnej jednotky. Analyza vysledkov odhal’'uje odchylky od teoretickych predpokladov.
Prispevok tak poskytuje pohl'ad na redlny podiel verejnych a stkromnych zdrojov v oblasti
Sportu.

KrPicové slova
financovanie Sportovych organizacii, ekonomika Sportu, verejné zdroje, sukromné zdroje,
modelova mikro uctovna jednotka

Abstract

The paper deals with the issue of financing sports organizations, with particular attention given
to the comparison of financing in sports from private sources and public sources. The analysis
is based on a relatively extensive database, which includes 1085 financial statements of micro
accounting entities operating in the field of sports for the period 2014 to 2023. To verify the
theoretical assumptions, we created a model micro accounting entity. The aim of the paper is
to analyse the financing of sports organizations and to assess the extent to which theoretical
assumptions correspond with the results obtained from the created model micro accounting
entity. The analysis of results reveals deviations from the theoretical assumptions. Thus, the
paper provides an insight into the real share of public and private sources in the field of sports.

Key words
financing of sports organizations, sports economics, public sources, private sources, model
micro accounting entity
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1 Uvod

Zijeme v dobe, kedy je $port viac neZ len hra. Je to silny nastroj na formovanie charakteru,
budovanie komunit a na podporu zdravého zivotného Stylu. No za kazdym uspechom Sportovca,
¢i $portového timu stoji aj neviditel'na, zaroven dolezita Cast’ atou je stabilné a udrzatelné
financovanie.

Prave tu zohrava kl'a¢ovii rolu uétovnictvo. Uétovnictvo chapeme ako zékladny nastroj
evidencie hospodarskych javov a finan¢nych tokov v kazdej uctovnej jednotke. Kazdé uctovna
jednotka ma zo zékona €. 431/2002 o Gctovnictve V zneni neskorSich predpisov (d’alej ,,zakon
0 uctovnictve®) povinnost’ viest’ uctovnictvo. Vynimkou nie su ani Sportové organizacie, ktoré
mozu mat roézne pravne formy. V praxi sa mozZeme stretniut najméd s neziskovymi
organizaciami, ob¢ianskymi zdruzeniami ¢i nadaciami, ale aj s akCiovymi spolo¢nostami alebo
spolo¢nostami s ru¢enim obmedzenym.

Financovanie Sportovych organizacii je kI'aicové z viacerych dovodov, ktoré sa dotykaju
nielen samotnych Sportovcov, ale celej spolo¢nosti. Bez stabilnych finanénych zdrojov by Sport
nemohol efektivne fungovat’ a rozvijat’ sa. Prave preto sa v tomto prispevku zameriame na
rézne moznosti financovania, ktoré dominuji vo svete. TaktieZ sa podrobne pozrieme na
vyznam sukromnych a verejnych zdrojov financovania v oblasti Sportu. Zakladom tohto
prispevku st zistenia z diplomovej prace, v ktorej Sme okrem in¢ho aj vykonali analyzu zdrojov
financovania Sportu prostrednictvom modelovej mikro uctovnej jednotky v oblasti Sportu.

2 Zakladné modely financovania Sportu

Financovanie $portu sa neustale vyvija a prechadza zmenami po celom svete. Neexistuje
len jeden univerzalny model, ktory by sa dal pouzit’ na kazda krajinu ¢i typ Sportu. Podla
odbornikov existuje niekol’ko pristupov k financovaniu Sportu, pri€om naj€astejSie sa uvadza
tychto pat’ modelov:

a) eurdpsky,

b) americky,

c) Cinsky,

d) australsky a

e) brazilsky. (Bogacev et al., 2021)

Eurépsky model financovania Sportu sa vyznacuje silnejSim zapojenim Statu, pricom
riadenie jednotlivych Sportov v Eurdpe je zverené najmi ndrodnym Sportovym federaciam.
Napriklad, ¢o sa tyka Slovenska, od 1. janudra 2016 je hlavnym pravnym predpisom v oblasti
Sportu na Slovensku zdkon €. 440/2015 Z. z. o Sporte. Prave ten zdsadne upravil fungovanie
narodnych Sportovych zvézov, ktoré s subjektmi sikromného neziskového sektora, no ich
financovanie sa posunulo najméd na verejné¢ zdroje. Zvizy sa tak stali nositelmi verejnej
Sportovej politiky a st podporované prostrednictvom transferov a d’alSich foriem Statneho
financovania. (Kugera & Nemec, 2022) Vo vi&ine krajin EU je teda pritomna aktivna aloha
Statu pri rozvoji Sportu — od masového cez vrcholovy az po profesiondlny. Na tento Ucel sa
vyuziva prislusné normativno-pravne zabezpecenie a systém $tatneho financovania. (Bogacéev
et al., 2021) Tento europsky model tak kladie doraz na vyznam verejnej podpory, ktord ma
zabezpeCit’ istu stabilitu, dostupnost’ Sportovych aktivit a zadroven vytvara podmienky pre
rozvoj talentov.

Americky model financovania Sportu je zasa viac decentralizovany, kde §tat zohrava iba
okrajovu tlohu pri organizovani $portovych ¢innosti. (Bogacev et al., 2021) Je to najméa tym,
ze tento model financovania Sportu je podmieneny najmaé silnou tradiciou univerzitného Sportu,
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ktory vytvéara Siroktl zékladiiu talentov a zaroven je vyznamnym zdrojom financovania.
Univerzity a vysoké Skoly v USA prevadzkuju rozsiahle Sportové programy, ktoré st
financované zo skolskych rozpoctov, sponzorskych prispevkov a vynosov z predaja vstupeniek
¢1 vysielacich prav. Vysledkom je teda taky model, kde Sport funguje prevazne na baze
sukromného kapitélu a konkurencie, pricom verejné institicie vystupuju skor ako podporny
prvok nez ako hlavny garant financovania.

Ak by sme mali porovnat iba eurdpsky a americky model financovania Sportu, eurépske
profesionalne ligy sa od americkych lisia v dvoch kI'icovych oblastiach: v sposobe riadenia
a Vv riziku zostupu. Taktiez politickd a verejna mienka maju na Sport v Eurdpe ovela vacsi
vplyv. Eurépsky futbal ma oproti USA tzv. pyramidovy systém s postupom a zostupom.
(MetLife Investment Management, 2024) Prave to mdze odradit’ sikromnych investorov
investovat’ do futbalovych klubov v Eur6pe. Najhorsie kluby totiz na konci sezony zostupuji
do nizSej ligy. Zostup ma vSak aj znacny vplyv na prijmy klubu, ¢o robi vnimanu
pravdepodobnost’ scenara zostupu kli¢ovym rizikovym faktorom pre veritelov. (MetLife
Investment Management, 2024)

Dalsim modelom financovania je model, ktory sa uplatiiuje v Cine — popri verejnom
financovani sa do rozvoja Sportu efektivne zapajaju aj d’alSie zdroje, ako st napriklad prijmy
z predaja vysielacich prav, sponzorské prispevky ¢i narodné lotérie. (Bogacev et al., 2021)

V Australii je financovanie Sportovych subjektov realizované prostrednictvom
Australskeho $portového fondu, ktory zaroven aj podporuje rozvoj Sportu prostrednictvom
roznych danovych zvyhodneni pre Sportové subjekty. Vyhodné daiiové podmienky sa vztahuja
na predaj Sportovych produktov Skolskym a univerzitnym organizaciam, na prijmy Sportovcov,
ako aj na registrované neziskové organizacie, ktoré sa zaoberaji zbieranim prostriedkov na
rozvoj Sportu. (Bogacev et al., 2021) Okrem toho, mé Sportovy sektor v Australii aj silné
zazemie zo strany $tatu, ktory zabezpecéuje financovanie a rozvoj v oblasti Sportu.

V Brazilii sa vystavba a prevadzka Sportovej infrastruktary financuje zo Statnych zdrojov,
zatial’ Co organizovanie podujati a podpora Sportovych klubov st prevazne v rukach sponzorov.
Ti st motivovani rozli¢nymi danovymi Gl'avami, ktoré im umoznuju odpocitat’ pevne stanovené
percento zo sumy dane ur¢enej na uhradu.(Bogacev et al., 2021) Brazilsky model tak kombinuje
verejné financovanie s podporou zo strany sukromného sektora, ¢im vytvara prostredie, kde je
mozné efektivnejSie rozvijat’ Sportové aktivity a zaroven motivovat’ podnikatel'ov k podpore
Sportu.

Rozne modely financovania Sportu tak jasne odrazaju Specifikd politického,
ekonomického a socialneho prostredia jednotlivych krajin. Kazdy pristup, ¢i uz ide o silni
Statnu podporu, kombinaciu verejnych a stkromnych zdrojov alebo decentralizovany systém,
ma za ciel zabezpecit' udrzatelny rozvoj Sportu a dostupnost’ Sportovych aktivit pre Siroka
verejnost’. Zarovenl tieto modely umoznuji rozvoj Sportovych talentov a podporuju
organizovanie podujati na lokalnej aj medzinarodnej tirovni. Rozdiely v danovych stimuloch
a sponzorstve odrazaji odliSné stratégie krajin pri motivovani sikromného sektora k podpore
Sportu. V konecnom désledku kazdy model prispieva k vytvoreniu stabilnej Sportovej
infrastruktury a podporuje kultiru Sportu medzi obyvatel'mi.

3 Hlavné zdroje financovania Sportu

Financovanie Sportu je dolezita sucast’ jeho rozvoja a trvalej udrzatelnosti. Zdroje pre
financovanie konkrétnych Sportovych organizacii sa liSia podla krajiny, legislativneho
prostredia, typu Sportovych organizacii a ekonomického modelu. Efektivne zabezpecenie
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financovania umoznuje subjektom v $porte pokryvat bezné naklady, ale aj napriklad investovat’
do rozvoja infrastruktiry, talentov ¢i marketingu.

V tejto Casti sa venujeme analyze hlavnych zdrojov financovania Sportu. Zameriavame
sa najmd na rozdiely medzi verejnymi a stkromnymi zdrojmi. Cielom je identifikacia
a porovnanie ich vyznamu, vyhod a obmedzeni s dorazom na odlisSné ekonomické a pravne
podmienky.

Nasledujtci graf nam predstavuje hlavné zdroje financovania Sportu v r6znych krajinach.
Konkrétne nam porovnava podiel verejného a sikromného financovania a zaroven naim pomoze
vizualne podlozit’ tvrdenia o rozdielnych modeloch financovania Sportu.

Graf ¢ 1 Hlavné zdroje financovania Sportu
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Zdroj: vlastné spracovanie, uvedené v diplomovej praci

Percentualne rozdelenie v grafoch sme vytvorili na zéklade kvalitativneho opisu
jednotlivych modelov financovania $portu. Z udajov je teda zrejmé, Ze v Eurdpe a Cine
dominuje verejné financovanie, ktoré pokryva viacSinu vydavkov na Sport. Avsak, aj v Eurdpe
sa najdu krajiny, ktoré v porovnani spriemerom EU majii vysoky podiel siikromného
financovania Sportu, tymi st napriklad Cyprus, Finsko, Nemecko, Holandsko, Svédsko. Prave
to nam vo vSeobecnosti potvrdzuje trend smerom k ,privatizacii“ financovania Sportu
v zapadnej Eurodpe, ktory sa zaznamenal uz v roku 1990. (Andreff, 2009) V USA je ticast’ Statu
minimalna, ¢o spdsobuje, Ze financovanie Sportu je zaloZené najmi na sukromnych zdrojoch,
pric¢om kluby a organizécie su odkazané hlavne na sponzorov a komerénych partnerov. Z grafu
¢. 1 vyplyva, Ze v Australii a Brazilii sa na financovani $portu podiel'ajii vyznamnym spdsobom
ako verejny, tak aj stkromny sektor.

4 Stupei zapojenia Statu do financovania Sportu

Jednym z hlavnych faktorov financovania Sportu je miera zapojenia Statu do podpory
$portu. V niektorych krajinach, najmi v Eurdpe a Cine, §tat vyrazne zasahuje do financovania
a organizacie Sportovych aktivit, zatial' ¢o napriklad USA uprednostiiuji stkromné zdroje
a decentralizovany pristupy, kde Stat hra len obmedzenu ulohu. Tento rozdiel ovplyviuje
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spdsob rozvoja Sportovej infrastruktiry, organizovania podujati a dostupnost’ Sportu pre Siroku
verejnost’.

Graf €. 2 nam ilustruje mieru zapojenia Statu do financovania Sportu v réznych krajinach,
pricom uroven Statneho zasahu je vyjadrena na stupnici od 0 do 10, pricom hodnota 10
predstavuje maximalny stupei zapojenia $tatu do financovania Sportu a hodnota 0 predstavuje
uplnu absenciu §tatnej ucasti na financovani Sportu. Hodnotenie vychadza z podrobnej analyzy
dostupnej odbornej literatiry a zo syntézy opisu jednotlivych modelov financovania Sportu,
ktoré su uvedené v predchadzajucej Casti prace. Graf nam umoziuje jednoduché vizualne
porovnanie, ako sa rozsah Statnej podpory 1i§i medzi piatimi vybranymi regionmi.

Graf ¢. 2 Stupen zapojenia statu do financovania Sportu
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Zdroj: vlastné spracovanie, uvedené v diplomovej praci

Graf ukazuje, Ze v §tatnom financovani $portu je na &ele Cina, kde vlada masivne
podporuje Sport cez rozne dotacie a programy. Rovnako aj Eurdpa ma silné zapojenie $tatu, o
je dané hlavne financovanim cez spominané narodné Sportové federacie. V strede sa nachadza
Australia a Brazilia, ktoré spdjaji Statne dotdcie so sukromnymi investiciami a daflovymi
ulavami. Naopak, Spojené Staty americké sa spoliechaji na sukromné zdroje, sponzoring
a mnoZzstvo univerzitnych programov, s minimalnou podporou zo strany Statu.

Zasahovanie §tatu pomaha stabilite a systematickému rozvoju Sportu. Naopak, systémy
s malym vplyvom S§tatu su flexibilnejSie a davaju viac priestoru sikromnym firmam. Zatial’ co
Statne financovanie modZe zaruCit rovnomerny pristup k Sportu pre vSetkych, sukromné
investicie ¢asto cielia na komercne uspesné odvetvia. Je vel'mi doleZité njst’ rovnovahu, ktora
podpori masovy aj vrcholovy Sport. Preto je nevyhnutné, aby kazda krajina zvazila svoje
jedine¢né potreby a vyvinula si vlastny systém financovania.

5 Modelova mikro u¢tovna jednotka v oblasti Sportu

V tomto prispevku sme sa zamerali na problematiku financovania $portovych organizacii,
priCom osobitnl pozornost sme venovali najmid porovnaniu sukromného a verejného
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financovania Sportovych organizacii. V ramci spracovania diplomovej prace sme z dostupnej
databazy vybranych uctovnych zavierok mikro uctovnych jednotiek wvyfiltrovali 1085
uctovnych zavierok za roky 2014 az 2023 pre uctovné jednotky s jednotlivymi SK NACE, ktoré¢
prislichaju Sportovym ¢innostiam, alebo ¢innostiam spojenym so Sportom. Nakoniec sme si
Z dostupnych udajov vymodelovali vlastni mikro Gctovnu jednotku, ktorou sme porovnavali
ziskant tedriu. Spominané SK NACE predstavovali tieto Cinnosti:

85510 — $portova a rekreacna vyroba,

93110 — prevadzka Sportovych zariadeni,

e 93120 — ¢innosti Sportovych klubov,

e 93190 — ostatné Sportové Cinnosti. (NACE, n. d., online)

Tabul'ka ¢. 1 obsahuje vynosy nasej modelovej mikro uctovnej jednotky, pretoze tieto
udaje su kl'aicové pre ucely analyzy podielu sikromnych a verejnych zdrojov financovania.
Poskytuje prehl'ad o vynosoch z predaja tovaru, vyrobkov, sluzieb a 0 ostatnych vynosoch
Z hospodarskej ¢innosti medzi rokmi 2014 — 2023. Ostatné Gctovné udaje a poloZzky uctovnej
zavierky modelovej mikro uctovnej jednotky st zahrnuté v diplomovej praci, z ktorej prispevok
vychadza.

Tabulka ¢. 1 Vybrané tictovné uidaje z UZ modelovej tictovnej jednotky v Sporte

, . , . Ostatné vynosy z
Rok Vinow rpredain | M reonts | hospodirsi
c¢innosti
2014 13 802 96 173 18 180
2015 17 872 102 699 14 263
2016 31725 84 378 18 542
2017 30123 92 884 27 183
2018 31 808 93498 33232
2019 34 357 92 441 30 843
2020 33985 81 962 27 209
2021 72 458 99 162 21191
2022 106 480 136 898 40 608
2023 74 908 132 194 50014

Zdroj: vlastné spracovanie, uvedené v diplomovej praci

Vynosy z predaja tovaru, vyrobkov a sluzieb povazujeme za formu osobného
financovania, ked’Ze vznikaju na baze priamej protihodnoty medzi Sportovou organizéciou
a stkromnym sektorom — ¢i uz ide o fanuSikov kupujucich vstupenky, ¢lenov platiacich
poplatky alebo zékaznikov vyuzivajucich sluzby. Ide vlastne o prijmy, ktoré si organizacia
zabezpecuje vlastnou ¢innost'ou na trhu, a teda odrazaja jej schopnost’ samostatne generovat’
zdroje bez zéavislosti na verejnych dotdciach. Tento tok zdrojov je teda podmieneny
individualnym dopytom a nepredstavuje zat'az pre verejné financie. Naopak, ostatné vynosy
Z hospodarskej Cinnosti st vo vécSine pripadov odvodené od podpory zo strany Statu,
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samospravy alebo verejnych institlcii, maju teda pévod vo verejnych rozpo¢toch. Mohli by
sme medzi ne zaradit’ rozne prispevky, dotacie atd’. Ich cielom je podpora Cinnosti vo verejnom
zaujme, a preto ich logicky zarad’'ujeme medzi verejné financovanie.

Graf ¢. 3 nam znazoriiuje vyvoj vynosov modelovej mikro uc¢tovnej jednotky v rokoch
2014 — 2023, pricom su rozdelené na spominané tri hlavné kategérie: vynosy z predaja tovaru,
vynosy z predaja vyrobkov a sluzieb a ostatné vynosy z hospodarskej ¢innosti.

Graf ¢. 3 Vynosy modelovej mikro uctovnej jednotky v Sporte
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Zdroj: vlastné spracovanie

Z grafu je zrejmé, Ze dominantnu ¢ast’ vynosov pocas celého sledovaného obdobia tvorili
trzby z predaja vyrobkov a sluzieb, ktoré predstavuju najstabilnej$i zdroj financovania. Ich
hodnota sa v rokoch 2014 — 2020 pohybovala priblizne medzi 80 000 az 100 000 eur, vyraznejsi
rast nastal az po roku 2021, kedy prekrocili hranicu 130 000 eur. Vynosy z predaja tovaru mali
do roku 2020 pomerne vyrovnany charakter (priblizne 30 000 eur), avSak v obdobi 2021 — 2022
zaznamenali prudky ndrast, pricom v roku 2022 dosiahli az vySe 100 000 eur. Tento skok
naznacuje zvySenu aktivitu v oblasti predaja alebo rozsirenie ponuky. Hoci ostatné vynosy
Z hospodarskej ¢innosti, predovsetkym spominané verejné financovanie, vykazuju postupny
rast z priblizne 18 000 eur v roku 2014 na viac ako 50 000 eur v roku 2023, ich absolitna
hodnota je stale nizsia nez vynosy zo sukromnych zdrojov. To naznacuje, ze dominantnym
zdrojom financovania v nasej modelovej mikro G¢tovnej jednotke je stiikromné financovanie,
ktoré tvoria hlavné prijmy organizacie.

V d’alSom kroku analyzy vychddzame uz zo spominaného predpokladu, Ze trzby z predaja
tovaru, vyrobkov a sluzieb predstavuju prijmy zo sukromného sektora, zatial’ Co ostatné vynosy
hospodarskej ¢innosti mozno povazovat’ za financovanie z verejnych zdrojov. Je potrebné vSak
zdoraznit’, ze takéto rozdelenie nemusi v kazdom jednotlivom pripade zodpovedat’ realite, no
umoziuje ziskat’ zdkladny prehl'ad o pomere medzi stkromnym a verejnym financovanim.
Detailny prehl'ad za roky 2014 — 2023 uvadza tabulka ¢. 2.
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Tabulka ¢. 2 Vyvoj financovania modelovej uctovnej jednotky v Sporte

Rok Podiel suikromného | Podiel financovania
financovania z verejnych zdrojov

2014 85,81 % 14,19 %

2015 89,42 % 10,58 %

2016 86,23 % 13,77 %

2017 81,90 % 18,10 %

2018 79,04 % 20,96 %

2019 80,43 % 19,57 %

2020 80,99 % 19,01 %

2021 84,62 % 15,38 %

2022 85,70 % 14,30 %

2023 80,55 % 19,45 %

Zdroj: vlastné spracovanie, uvedené v diplomovej praci

V Gvodnej Casti prispevku sme sa zamerali na analyzu a porovnanie modelov
financovania S$portu na zaklade verejného a sukromného financovania a zaroven aj na
porovnanie jednotlivych modelov financovania z hl'adiska zapojenia Statu do Sportu v réznych
krajinach. Na zéklade tychto poznatkov bol vytvoreny graf ¢. 1, ktory zndzornuje rozdelenie
medzi verejnym a sukromnym financovanim vo vybranych Statoch. Zo spominaného grafu je
zrejmé, ze v Europe prevldda verejné financovanie, zatial ¢o v USA maju dominantné
postavenie sukromné zdroje. Udaje z tabul’ky &. 2, ktora zachytava vysledky nasej modelovej
mikro Gc¢tovnej jednotky v Sporte, vsak tieto vSeobecné zavery spochybnuju. Ako moézeme
vidiet’, v rokoch 2014 — 2023 tvoril podiel sukromného financovania priblizne viac nez 80 %,
pricom verejné zdroje sa podiel’ali iba na urovni priblizne 10 — 20 %. V priemere tak sikromné
zdroje v naSej modelovej mikro G¢tovne] jednotke tvorili priblizne 83 % vynosov a verejné
zdroje okolo 17 %. Tento pomer sa pocas sledované¢ho obdobia udrziaval relativne stabilne,
pri¢om aj v rokoch s vy$§im podielom verejnych financii zostavali trzby zo suikromného sektora
dominantnym zdrojom prijmov.

Z toho vyplyva, ze vyraznd dominancia stikromného financovania nemusi byt
charakteristickd vyluéne pre USA, ale moZe sa prejavovat’ aj v eurdpskom kontexte, a to aj
napriek v§eobecnym porovnaniam, ktoré poukazuji na opak.

6 Zaver

Na zaklade uskuto¢nenej analyzy mdézeme konstatovat’, Ze Struktura financovania Sportu
sa v jednotlivych krajinach vyrazne 1i8i. Kazdy z uvedenych sposobov financovania ma svoje
vyhody 1inevyhody, ani jeden zo spominanych modelov financovania Sportu nemdzeme
charakterizovat’ ako idedlny. Kazda krajina méa svoje Specifické historické, ekonomické
a spolocenské podmienky, ktoré ovplyviiuja, ¢i sa viac uplatiiuje verejné alebo sukromné
financovanie. Kym v niektorych §tatoch je efektivnejsi model zaloZeny na podpore zo strany
Statu, inde zohrdva rozhodujucu tlohu sitkromny sektor. Vytvorenim nasej modelovej mikro
uctovnej jednotky sme sa snazili poukdzat’ na to, ze vsSeobecné tvrdenia o dominancii
sukromného financovania vylu¢ne v USA nemusia vzdy platit. NaSe zistenia ukazali, ze aj
Vv europskom prostredi méze mat’ sikromny sektor pri financovani Sportu vyrazne silnejSie
postavenie, nez naznacuju bezné porovnania. Tento pristup tak spochybiiuje zauzivany nazor
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a potvrdzuje potrebu analyzovat’ financovanie Sportu na urovni konkrétnych subjektov, nie iba
prostrednictvom vSeobecnych medzinarodnych Statistik.
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