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Box approach for immersive marketing of educational services
in the context of educational reforms!

Nadiia Artyukhova?

Abstract

In the rapidly evolving landscape of higher education, universities navigate a dynamic inter-
section between academia and market forces. The imperative to promote and sustain edu-
cational and scientific activities has never been more crucial. Traditionally as bastions of
knowledge dissemination, Universities are now compelled to adopt strategic marketing ap-
proaches to thrive in an environment characterized by heightened competition and evolving
stakeholder expectations. This article delves into the multifaceted realm of marketing within
the university setting, shedding light on the principal determinants that shape the success
and impact of such endeavors. This article explores the application of the box model (white,
gray, and black box) in the context of immersive marketing for educational products. We
argue that this system’s dynamic and evolving nature necessitates a clear understanding of
its internal workings. The paper highlights the advantages and limitations of each box ap-
proach and proposes the white box model as the most suitable for the immersive marketing
of educational products. The white box approach offers transparency and interpretability,
fostering trust, customization, and continuous improvement. The visibility afforded by the
white box approach enables ongoing monitoring, testing, and optimization of the marketing
system, leading to better educational outcomes. Finally, it promotes accountability and re-
sponsible use of technology by exposing potential biases and ethical considerations. The
article outfines the key parameters of the "immersive marketing of educational products”
system. This comprehensive framework provides valuable insights for educational institu-
tions seeking to leverage immersive technologies for the effective marketing of educational
products.
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Introduction

Like any complex system, educational marketing can be conceptualized through the
lens of technical systems. This analogy allows us to understand the intricate workings of
educational marketing and identify key components, processes, and potential areas for op-
timization.

! The article was elaborated within the EU project “Immersive Marketing in Education: Model Testing and
Consumers’ Behavior” (No. 09103-03-V04-00522/2024/VA) and a project from the Ministry of Education and
Science of Ukraine under project "Modeling and forecasting of socio-economic consequences of higher education
and science reforms in wartime" (reg. n. 0124U000545).

2 PhD, Associate Professor Nadiia Artyukhova, University of Economics in Bratislava, Faculty of Commerce, Research
Institute of Trade and Sustainable Business, Dolnozemska cesta 1, 852 35 Bratislava, Slovakia; Sumy State
University, Academic and Research Institute of Business, Economics and Management, Department of Marketing,
Rymskogo-Korsakova 2, 40007 Sumy, Ukraine, e-mail: nadiia.artiukhova@euba.sk
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Marketing often draws analogies from technical systems to help describe and concep-
tualize various marketing processes and phenomena. Here are some examples of technical
system concepts that can be applied in marketing:

1. Feedback loops:

concept from control theory and cybernetics;
describes the cyclical process of gathering customer feedback, analyzing it, and
using it to improve products/services.

2. Network effects:

w

concept from network theory;
describes how the value of a product or service increases as more users join
the network.

Queuing theory:

concept from operations research;
analyzes wait times and bottlenecks in customer service or sales processes;

4. Decision trees:

b

graphical models from computer science and information theory;
uses to visualize and optimize complex marketing decision-making processes.

A/B testing:

concept from experimental design;
compares the performance of two or more marketing variations to identify the
most effective approach.

6. Simulation modeling:

technique from systems engineering;
creates virtual models to test and optimize marketing strategies before real-
world implementation.

7. Data mining:

concept from computer science and statistics;
applies advanced analytical techniques to uncover hidden patterns and insights
in marketing data.

LLM Gemini (https://gemini.google.com/) on the prompt "What analogies with tech-
nical systems are used in marketing? Write me specific methods of describing technical sys-
tems (with names) that can be used in marketing" gives some additional specific examples
of technical systems analogies in marketing:

"marketing funnel as a pipeline: visualizing the customer journey as a funnel,
from awareness to conversion;

brand as a product: treating a brand with specific features, benefits, and posi-
tioning;

customer relationship management (CRM) as a database system: CRM software
is used to store and manage customer data;

digital marketing as a network: understanding the interconnectedness of vari-
ous digital channels (e.g., social media, email, SEO);
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e marketing analytics as data science: Using data mining and statistical analysis
to extract insights from marketing data."

By drawing on these technical system concepts, marketers can develop more robust,
data-driven, and systems-oriented approaches to understanding and improving their mar-
keting efforts. The analogies help translate complex ideas into more tangible and actionable
marketing strategies.

The list mentioned above of analogies needs one more important component. This is
the box model, which is successfully used to describe material systems. The box approach
encompasses black, gray, and white box methodologies and is a critical framework in various
fields such as computer science, software testing, machine learning, and bioinformatics.
Each approach offers distinct advantages and limitations, influencing their application in
different contexts.

White Box Approach.

The white box approach is characterized by its transparency, allowing for complete
visibility into the internal workings of a system. This observation is particularly beneficial in
fields such as machine learning and software testing, where understanding the decision-
making process is crucial. For instance, in Intrusion Detection Systems (IDS), the white box
approach facilitates the interpretation of model predictions, thereby assisting cybersecurity
teams in making informed decisions (Neupane et al., 2022). Similarly, white box machine
learning models in medical applications can elucidate the relationships between variables,
which is essential for clinical decision-making (Rieg et al., 2020). The white box model is
also favored in biological contexts, as it enables researchers to analyze underlying mecha-
nisms effectively (Liu & Wang, 2022).

Black Box Approach.

In contrast, the black box approach operates without revealing the system's internal
mechanisms. This method is often employed when the complexity of the model renders it
impractical to understand its inner workings. For example, in software testing, black box
techniques focus on the outputs generated from given inputs, making them universally ap-
plicable across various programming languages and systems (Corradini et al., 2022). In
machine learning, black box models, such as neural networks, can achieve high accuracy
but often lack interpretability, which raises concerns in high-stakes environments (Loyola-
Gonzalez, 2019). The black box approach is also prevalent in bioinformatics, where complex
models predict biological outcomes without disclosing the underlying processes (Lo-Thong
et al., 2020).

Gray Box Approach.

The gray box approach is a hybrid between the white and black box methodologies,
combining elements of both. This approach is handy in scenarios where partial knowledge
of the system is available. For instance, gray box techniques leverage the software's internal
structure and external behavior in software testing, allowing for more effective testing stra-
tegies (Baharom & Shukur, 2011). In bioinformatics, gray box models can integrate empirical
data with theoretical frameworks, enhancing the predictive capabilities of metabolic pathway
analyses (Lo-Thong et al., 2020). This approach is also applied in marine biology, where
gray box models predict the effects of biofouling on ship performance by integrating empi-
rical data with theoretical models (De Haas et al., 2023).

The choice between black, gray, and white box approaches depends on the specific
requirements of the task at hand. White box models are preferred for their interpretability
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and transparency, making them suitable for applications requiring detailed understanding.
Black box models excel in complexity and performance but may sacrifice interpretability, a
significant drawback in critical applications. Gray box models offer a balanced solution, uti-
lizing empirical and theoretical insights to enhance predictive accuracy.

The article's objective is the applied use of the box model in the immersive marketing
of educational services (products).

1 Methodology

Implementing the box approach in the context of metaverse and immersive marketing
(in general) presents significant opportunities and challenges for marketers. Each approach
offers distinct advantages that can enhance consumer engagement, brand interaction, and
overall marketing effectiveness in immersive environments.

White Box Approach.

The white box approach emphasizes transparency and interpretability, which can be
particularly beneficial in the metaverse. Through the white box model, marketers can gain
insights into consumer behavior and preferences through precise data analytics and fee-
dback mechanisms. This approach allows for developing targeted marketing strategies in-
formed by explicit consumer data, leading to more personalized experiences (Dwivedi et al.,
2022). For instance, brands can analyze user interactions within the metaverse to un-
derstand how different elements of their marketing campaigns resonate with consumers,
thereby refining their strategies in real-time (Rejeb et al., 2023). Furthermore, the transpa-
rency offered by white box models can enhance consumer trust, as users are more likely to
engage with brands that demonstrate transparent and ethical use of their data (Dwivedi et
al., 2022).

Black Box Approach.

In contrast, the black box approach focuses on the outputs of marketing strategies
without revealing the internal processes that lead to those outcomes. This methodology is
particularly relevant in the metaverse, where complex algorithms can analyze vast user data
to optimize marketing efforts (Dwivedi et al., 2022). For example, black box models can be
employed to predict consumer behavior based on immersive experiences, such as virtual
reality (VR) interactions or augmented reality (AR) advertisements (Huckle et al., 2024).
While this approach can yield high engagement and conversion levels, it poses challenges
regarding transparency and accountability. Marketers may need help to justify their strate-
gies to stakeholders when the underlying processes remain opaque, potentially leading to
ethical concerns regarding consumer data usage (Dwivedi et al., 2022).

Gray Box Approach.

The gray box approach combines elements of both white and black box methodologies,
allowing marketers to leverage the strengths of both strategies. This hybrid approach is
applicable in the metaverse, where marketers can utilize empirical data and predictive ana-
lytics to enhance consumer experiences (Alfaro et al., 2021). For instance, gray box models
can facilitate the integration of user feedback with advanced algorithms to create more
engaging and relevant marketing campaigns (Dwivedi et al., 2022). This approach can also
enable marketers to adapt their strategies dynamically based on real-time data, enhancing
the overall effectiveness of their marketing efforts in immersive environments (Rejeb et al.,
2023). Combining transparency with predictive power, the gray box approach can foster
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deeper consumer relationships and drive brand loyalty in the metaverse (Dwivedi et al.,
2022).

2 Results and Discussion

Using a white, black, or gray box approach to model the "immersive marketing of
educational products" system depends on the key criteria below.

Transparency and Understanding.

The primary consideration is the desired level of transparency and understanding of
the system's inner workings. A white box approach provides complete visibility and insight
into the system's parameters, decision-making processes, and underlying logic. This fact can
foster trust, enable customization, and support continuous improvement. In contrast, a black
box approach keeps the system's details opaque, while a gray box offers partial transpa-
rency.

Stakeholder Involvement.

Another important factor is the level of stakeholder involvement, particularly from
educators, instructional designers, and learners. A white box approach allows for greater
collaboration and input from these stakeholders, as they can directly shape the immersive
experiences. Black box systems limit this involvement, while gray box models enable some
degree of stakeholder participation.

Complexity and Uncertainty.

The complexity of the system and the level of uncertainty involved also play a role.
Simple, well-understood systems may be effectively modeled using a black box approach.
However, more complex, dynamic, or uncertain educational environments may benefit from
the adaptability and continuous improvement enabled by a white box approach.

Ethical Considerations.

Immersive marketing in education raises ethical concerns related to data privacy, al-
gorithmic bias, and the responsible use of technology. A white box model can better address
these issues by promoting transparency, accountability, and alignment with the institution's
values.

Technological Capabilities.

The educational institution's available technological capabilities and resources can also
influence the choice of box type. A white box approach may require more advanced technical
expertise and infrastructure, while a black box system can leverage off-the-shelf solutions
with less customization.

The white box approach is generally considered better for the immersive marketing of
educational products for a few key reasons. The white box approach enables greater custo-
mization and adaptability, as the immersive marketing system's parameters and logic can
be more easily modified and fine-tuned to suit the specific needs and preferences of the
educational institution and its learners. Educators and instructional designers can provide
direct input and feedback to shape the immersive experiences, ensuring they align with
pedagogical best practices and learning objectives. This adaptability allows immersive mar-
keting to evolve alongside the changing needs of the educational ecosystem.
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Moreover, the visibility and understanding afforded by the white box approach facilitate
ongoing monitoring, testing, and optimization of the immersive marketing system. Marketers
can analyze the performance data, identify areas for improvement, and make targeted ad-
justments to enhance the effectiveness and impact of the immersive experiences. This ite-
rative process supports continuously enhancing immersive marketing strategies, leading to
better outcomes for learners and the educational institution.

Finally, the white box approach promotes accountability and responsible use of immer-
sive technologies in education. By exposing the system's inner workings, potential biases,
privacy concerns, and ethical implications can be more readily identified and addressed. This
level of transparency can help build trust and ensure that immersive marketing aligns with
the educational institution's values and ethical standards.

So, for the dynamic system "immersive marketing of educational products," we have
the parameters listed below.

1. X - input parameters:

e learner demographics (age, education level, interests, educational needs, and
preferences);

learner needs and pain points;

preferred learning modalities (visual, auditory, kinesthetic);

accessibility requirements;

technological literacy levels;

educational content (course materials, syllabi, and learning objectives);
technological infrastructure (VR/AR hardware, software, and network capabili-
ties);

e budget (financial resources allocated for marketing and development).

g
c
1

control parameters:

immersive technology selection (VR, AR, mixed reality);

immersive content and experience design;

engagement strategies (gamification, storytelling);

channels for immersive marketing (simulations, virtual events, augmented re-

ality experiences, interactive demos);

promotional tactics (social media, influencer marketing);

e marketing strategies (digital marketing campaigns, social media, content mar-
keting, and public relations;

e user interface design (user-friendly interfaces for VR/AR applications);

e pricing strategies (tuition fees, discounts, and financial aid options).

w
~
]

system parameters:

¢ institutional resources (budget, campus facilities, technology infrastructure, le-
arning spaces, technical expertise);

existing educational content and curricula;

institutional brand and reputation;

competitive landscape of educational providers;

industry regulations and accreditation requirements;

faculty expertise (qualifications and experience of the teaching staff);
organizational culture (the institution's values, mission, and vision).
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4. Z - disturbing parameters:

technological limitations (hardware, software, internet connectivity);

user acceptance and adoption barriers;

cybersecurity and privacy concerns;

economic factors (economic downturns, inflation, and unemployment rates);
societal perceptions of immersive technology in education;

technological advancements (rapid changes in technology and emerging
trends);

competitive landscape (actions and strategies of competing institutions);
regulatory environment (government policies and regulations affecting higher
education).

b
<
1

output parameters:

enrollment and registration rates;

student engagement and satisfaction levels;

learning outcomes and academic performance;

brand awareness and reputation;

return on investment (ROI) for immersive marketing efforts;
competitive positioning and market share.

Conclusion

The analysis of immersive marketing in the context of educational services reveals a
powerful tool for enhancing learning experiences. By leveraging virtual and augmented re-
ality technologies, educational institutions can create engaging and interactive environments
that captivate students and promote more profound understanding.

A key finding is the importance of a white box approach to immersive marketing. This
approach prioritizes transparency, customization, and continuous improvement, ensuring
the marketing strategies align with the institution's values and goals. By understanding the
internal workings of the immersive marketing system, educators and marketers can make
data-driven decisions, tailor experiences to individual needs, and optimize the overall impact
of these technologies.

While the white box approach offers several advantages for modeling the "immersive
marketing of educational products" system, there are also some potential disadvantages to
consider:

1. Increased complexity.

The white box approach requires a deeper understanding of the system's inner
workings, parameters, and decision-making logic. This can make the modeling process more
complex and time-consuming, especially for educational institutions with limited technical
expertise.
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2. Higher resource requirements.

Implementing and maintaining a white box system may require more resources, both
in terms of financial investment and specialized human capital. The need for advanced tech-
nological capabilities, data management, and continuous optimization can increase the ove-
rall cost and resource burden.

3. Potential for overwhelming detail.

The level of transparency and visibility provided by the white box approach can some-
times lead to overwhelming information and data, making it challenging for stakeholders to
navigate and interpret the system effectively.

4. Increased maintenance efforts.

Keeping the white box system up-to-date and adapting it to changing educational ne-
eds and regulations may require more ongoing maintenance and adjustments compared to
a more rigid, black box approach.

5. Security and privacy concerns:

While the white box approach can address some ethical considerations, the increased
transparency may also raise concerns about data security and privacy, as the system's inner
workings are more exposed.

6. Resistance to change.

Some stakeholders, especially those unfamiliar with or resistant to new technologies,
may be hesitant to embrace a white box approach, preferring the perceived simplicity and
familiarity of a more traditional black box system.

7. Potential for misunderstanding.

Even with the increased transparency, there is a risk that stakeholders may need to be
more accurate and understand the system's underlying logic and decision-making processes,
leading to incorrect assumptions or unrealistic expectations.

To mitigate these disadvantages, educational institutions may need to invest in robust
change management strategies, provide comprehensive training and support for sta-
keholders, and carefully balance the level of transparency with the need for simplicity and
ease of use. A hybrid approach combining white, black, and gray box modeling elements
may be a more practical solution in certain cases.

References

Alfaro, L., Rivera, C., Luna-Urquizo, J., Castafieda, E., ZUfiiga-Cueva, J., & Fialho, F.
(2021). Hotels adaptative e-marketing model using learning styles and virtual reality.
19th International Conference e-Society, 209-2016.
https://doi.org/10.33965/es2021 2021011026

Baharom, S. & Shukur, Z. (2011). An experimental assessment of module documentation-
based testing. Information and Software Technology, 53(7), 747-760.
https://doi.org/10.1016/j.infsof.2011.01.005

Corradini, D., Zampieri, A., Pasqua, M., Viglianisi, E., Dallago, M., & Ceccato, M. (2022).
Automated black-box testing of nominal and error scenarios in restful apis. Software
Testing Verification and Reliability, 32(5). https://doi.org/10.1002/stvr.1808

154


https://doi.org/10.33965/es2021_202101l026
https://doi.org/10.1016/j.infsof.2011.01.005
https://doi.org/10.1002/stvr.1808

De Haas, M., Coraddu, A., El Mouhandiz, A.-A., Dimitra Charisi, N., & A. Kana, A. (2023).
Power Increase due to Marine Biofouling: a Grey-box Model Approach. Modelling and
Optimisation of Ship Energy Systems (MOSES-2023).
https://doi.org/10.59490/moses.2023.661

Dwivedi, Y., Hughes, L., Wang, Y., Alalwan, A., Ahn, S., Balakrishnan, J., ... & Wirtz, J.
(2023). Metaverse marketing: how the metaverse will shape the future of consumer
research and practice. Psychology and Marketing, 40(4), 750-776.
https://doi.org/10.1002/mar.21767

Huckle, T., Mummert, K., Lyons, A., McCreanor, T., McLellan, G., & Moewaka Barnes, H.
(2024). New immersive alcohol marketing and commerce in metaverse environments.
Drug and Alcohol Review. https://doi.org/10.1111/dar.13967

Liu, G. & Wang, J. (2022). Eegg: an analytic brain-computer interface algorithm. JEEE
Transactions on Neural Systems and Rehabilitation Engineering, 30, 643-655.
https://doi.org/10.1109/tnsre.2022.3149654

Lo-Thong, O., Charton, P., Cadet, X., Grondin-Pérez, B., Saavedra, E., Damour, C., &
Cadet, F. (2020). Identification of flux checkpoints in a metabolic pathway through
white-box, grey-box and black-box modeling approaches. Scientific Reports, 10(1),
13446. https://doi.org/10.1038/s41598-020-70295-5

Loyola-Gonzalez, O. (2019). Black-box vs. white-box: understanding their advantages and
weaknesses from a practical point of view. IEEE Access, 7, 154096-154113.
https://doi.org/10.1109/access.2019.2949286

Neupane, S., Ables, J., Anderson, W., Mittal, S., Rahimi, S., & Banicescu, I. (2022).
Explainable intrusion detection systems (X-IDS): a survey of current methods,
challenges, and opportunities. JEEE Access, 10, 112392-112415.
https://doi.org/10.1109/access.2022.3216617

Rejeb, A., Rejeb, K., & Treiblmaier, H. (2023). Mapping metaverse research: identifying fu-
ture research areas based on bibliometric and topic modeling techniques. Infor-
mation, 14(7), 356. https://doi.org/10.3390/info14070356

Rieg, T., Frick, J., Baumgartl, H., & Buettner, R. (2020). Demonstration of the potential of
white-box machine learning approaches to gain insights from cardiovascular disease
electrocardiograms. Plos One, 15(12), e0243615.
https://doi.org/10.1371/journal.pone.0243615

155


https://doi.org/10.59490/moses.2023.661
https://doi.org/10.1002/mar.21767
https://doi.org/10.1111/dar.13967
https://doi.org/10.1109/tnsre.2022.3149654
https://doi.org/10.1038/s41598-020-70295-5
https://doi.org/10.1109/access.2019.2949286
https://doi.org/10.1109/access.2022.3216617
https://doi.org/10.3390/info14070356
https://doi.org/10.1371/journal.pone.0243615

Implementation of educational reforms: socioeconomic context!

Nadiia Artyukhova, Artem Artyukhov, Olena Churikanova, Kseniia Bliumska-Danko?

Abstract

The study analyzes the most cited works on educational reform to identify key trends shap-
ing the field. The findings reveal a growing emphasis on the connection between education
and economic growth, particularly through human capital development. Additionally, there
[s a strong focus on evidence-based policy-making and research practices, with researchers
Increasingly using case studies to inform educational development and policy decisions.
Technology integration into education is another significant trend, with the prominence of
e-learning, artificial intelligence, and information management topics. The study also high-
lights the importance of practitioner-oriented research, interdisciplinary collaboration, equity
and inclusion, global education, and lifelong learning. Researchers, policymakers, and edu-
cators can work together to create more equitable, inclusive, and sustainable education
systems by understanding these trends.
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Introduction and background

The implementation of educational reforms is significantly influenced by the socioeco-
nomic context within which these reforms are situated. Various studies have explored how
historical, political, and economic factors shape educational policies and their outcomes. This
background synthesizes findings from multiple sources to provide a comprehensive un-
derstanding of the socioeconomic context of educational reforms.

Historical and Political Context.

Educational reforms cannot be divorced from their historical and political contexts. For
instance, Berkovich highlights the influence of neoliberal governance on educational reforms
in Israel, indicating that political, social, and economic elements shape the roles of school

! The article was elaborated within the EU project “Immersive Marketing in Education: Model Testing and
Consumers’ Behavior” (No. 09103-03-V04-00522/2024/VA) and a project from the Ministry of Education and
Science of Ukraine under project "Modeling and forecasting of socio-economic consequences of higher education
and science reforms in wartime" (reg. n. 0124U000545).

2 PhD, Associate Professor Nadiia Artyukhova, University of Economics in Bratislava, Faculty of Commerce, Research
Institute of Trade and Sustainable Business, Dolnozemska cesta 1, 852 35 Bratislava, Slovakia; Sumy State
University, Academic and Research Institute of Business, Economics and Management, Department of Marketing,
Rymskogo-Korsakova 2, 40007 Sumy, Ukraine, e-mail: n.artyukhova@pohnp.sumdu.edu.ua; DSc, Associate
Professor, Senior Researcher Artem Artyukhov, University of Economics in Bratislava, Faculty of Commerce,
Research Institute of Trade and Sustainable Business, Dolnozemska cesta 1, 852 35 Bratislava, Slovakia, e-mail:
artem.artiukhov@euba.sk; DSc, Professor Olena Churikanova, TUBAF Digital, TU Bergakademie Freiberg,
Germany, e-mail: olena.churikanova@zuv.tu-freiberg.de; PhD, Associate Professor Kseniia Bliumska-Danko,
Researcher, Networks, Innovation, Territories and Globalisation Laboratory, Université Paris-Saclay, France, e-
mail: kseniia.bliumska-danko@universite-paris-saclay.fr
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principals and their training (Berkovich, 2014). Similarly, Denny critiques the failure of West
Indian education reforms to consider historical contexts, arguing that ignoring these factors
leads to ineffective policy solutions (Denny, 2021). The historical trajectory of educational
policies often reflects broader socio-political changes, as seen in Sweden, where societal
shifts since the 1990s have prompted significant educational reforms (Cabau, 2009). In
Chile, the decentralization of education under military rule resulted in increased educational
inequities, which persisted despite subsequent reforms (Webb & Radcliffe, 2013). This fact
illustrates how historical injustices can continue to affect educational access and quality. The
implications of the Cold War on educational curricula also demonstrate how political contexts
can shape educational reforms over time (Topolov¢an & Dubovicki, 2019).

Economic Influences.

Economic factors play a crucial role in shaping educational reforms. In Singapore, the
"Thinking Schools, Learning Nation" initiative responds to global economic demands, em-
phasizing the need for educational outcomes catering to diverse talents and skills (Sharpe
& Gopinathan, 2002). This aligns with findings from Mnguni and Mokiwa, who argue that
STEM education reforms are driven by socioeconomic imperatives to promote social justice
and prepare learners for future challenges (Mnguni & Mokiwa, 2020). The relationship be-
tween education and economic development is further evidenced in Ghana's case, where
teacher education reforms were influenced by external funding and global educational
trends, often neglecting local contexts (Adu-Gyamfi & Otami, 2020). In China, the "Made In
China 2025" initiative illustrates how national economic goals are closely tied to educational
reforms, emphasizing entrepreneurship education as a response to changing economic
landscapes (Wu & Benson, 2016).

Social Inequalities and Access.

Educational reforms often aim to address social inequalities, yet existing socioeconomic
disparities can limit their effectiveness. Lavrijsen and Nicaise provide empirical evidence that
educational tracking can exacerbate social inequalities in academic achievement, indicating
that the design of educational systems is intertwined with broader socioeconomic contexts
(Lavrijsen & Nicaise, 2015). Similarly, Sawinski's analysis of Poland's educational reforms
reveals that social stratification influences student outcomes despite efforts to equalize
educational opportunities (Sawinski, 2017). The impact of educational reforms on labor mar-
ket outcomes is also significant. Alzua et al. demonstrate that Argentina's Ley Federal de
Educacion positively affected high school graduation rates, yet the benefits were unevenly
distributed across socioeconomic groups (Alzua et al., 2015). This highlights the need for
reforms to be sensitive to the socioeconomic contexts in which they are implemented.

Globalization and Neoliberalism.

The influence of globalization and neoliberal ideologies on educational reforms is a
recurring theme in the literature. Carter and Dediwalage argue that the pressures of globa-
lization necessitate educational reforms that align with market demands, often leading to a
commodification of education (Carter & Dediwalage, 2010). In Saudi Arabia, the Tatweer
education reforms were framed within a neoliberal context, aiming to produce a workforce
that could contribute to national economic goals (Tayan, 2017). Furthermore, integrating
online teaching in STEM education to respond to the COVID-19 pandemic illustrates how
global crises can accelerate educational reforms driven by socioeconomic and technological
imperatives (Mnguni & Mokiwa, 2020).

The socioeconomic context is a critical determinant of the success and sustainability of
educational reforms. Historical, political, and economic factors influence educational policies,
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often with significant social equity and access implications. Understanding these socioeco-
nomic contexts will be essential for developing effective and inclusive educational reforms
as educational systems evolve in response to global challenges.

1 Methodology

This paper used bibliometric analysis to analyze the main determinants of educational
reforms. The dataset for bibliometric analysis was obtained from the query "education* re-
form*" from the Scopus database (https://www.scopus.com/). Bibliometric analysis tools —
VOSviewer (https://www.vosviewer.com/) and Scival (https://www.scival.com/). The main
task of bibliometric analysis is to identify clusters that characterize educational reforms' main
determinants.

Total number of articles in dataset: 17996.
Time frame: 2021-2024 (November 19).

Subject area: Social Sciences; Economics, Econometrics, Finance; Business, Manage-
ment and Accounting; Decision Sciences.

Number of articles for analysis after limitation: 3186.
Total number of keywords: 9679.

Frame of keywords for analysis: top 2% by prominence (204 keywords, number
of occurrences not less than 10).

2 Results and Discussion

Analysis of the content of the most cited works for the query "education* reform*"
(Figure 1) showed that scientists focus on the following areas of research:

mn nn

Red Cluster includes terms like "educational reform," "accountability," "equity," "inclu-
sive education," and "case studies" emphasizing policy-oriented aspects of reform and qua-
lity of education.

nmnn

Green Cluster contains terms like "e-learning," "artificial intelligence," and "information
management," focusing on modern technologies and teaching methodologies.

Blue Cluster features terms like "educational development," "secondary education,"
"policy implementation,” "innovation," "entrepreneurship," and "research," which reflect
technology transfer.

Yellow and Purple Subclusters: smaller groups with terms related to curriculum deve-
lopment and different education issues.
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Fig. 1 Bibliometric analysis: keyword map wheel on demand "education* reform*"
(database — Scopus, tool — SciVal, 2021-2024)
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Educational and scientific reforms are deeply intertwined, influencing and shaping each
other. Scientific advancements often drive educational reforms, as discoveries and techno-
logies necessitate updates in curricula and teaching methods. For instance, the advent of
computers and the internet has revolutionized education, leading to the development of
online learning platforms and digital textbooks. Conversely, educational reforms can stimu-
late scientific progress by fostering a new generation of skilled researchers and innovators.
A well-educated populace with critical thinking and problem-solving skills can contribute to
scientific breakthroughs and technological advancements.

Both educational and scientific reforms share common goals, such as improving quality,
promoting innovation, and enhancing societal well-being. Effective educational systems are
essential for nurturing future scientists, engineers, and researchers. Countries can cultivate
a skilled workforce capable of driving scientific and technological progress by providing qu-
ality education. Scientific advancements can inform educational practices, leading to more
effective and engaging learning experiences.

So, it's good to know some "scientific" trends in educational reforms (Figure 2).
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Fig. 2 Bibliometric analysis: topics on demand "university marketing" (database — Scopus,

tool — SciVal, 20121-2024, featured topics)
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Some findings from Figure 2 are listed below.

1.

Average

CiteScore

4.0

In 2023

Increasing Prominence of "Human Capital and Economic Growth".

This topic has the highest prominence score (94.676) and is in the 95th per-

centile worldwide.

Its steady upward trajectory reflects growing interest in the relationship be-

tween human capital, economic development, and research.
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2. Steady Growth in Research Practice and Educational Policy.

Topics like "Research Practice; Practitioners; Educational Policy" consistently
grow, reaching the 80th percentile in 2023.

This observation indicates sustained attention to how research informs edu-
cational practices and policies globally.

3. Rise of Educational Development through Case Studies.

"Case Study; Educational Development; Education Research" ranks in the
67th percentile, reflecting moderate prominence.

The growing use of case studies in education research signals a trend toward
localized, real-world applications of educational theories and practices.

4. Expanding Interest in Higher Education Policy and Bibliology.

Topics in "Higher Education Research; Bibliology; Educational Policy" are now
in the 72nd percentile of prominence, highlighting increasing focus on how higher
education policies are shaped and measured.

The growing CiteScore (3.2) suggests the quality of publications in this area
is also improving.
5. Emphasis on the Connection Between Education and Technology.
The prominence of topics such as "Human Capital" is indirectly linked to

adopting technology and innovation, indicating that digital tools, e-learning, and
technological advancements shape how education supports economic growth.

6. High Impact of Human Capital Research.

With 417 citations and nearly 4,900 Scopus views, "Human Capital; Economic
Growth" demonstrates how this area dominates regarding readership and cita-
tions.

It underscores a trend of prioritizing research that links education to broader
socioeconomic benefits.

7. Growing Focus on Practitioner-Oriented Education Research.

"Research Practice; Practitioners; Educational Policy" highlights the increas-
ing relevance of practitioner-focused research, likely driven by the need for action-
able strategies to improve educational outcomes.

Its CiteScore of 4.7 is the highest in this dataset, indicating a solid scholarly impact.

These trends highlight a strong movement toward linking education to societal chal-
lenges, especially economic growth, technology integration, and evidence-based policy-mak-
ing. There's also a noticeable push to improve higher education and practitioner-focused
research for real-world impact.

Similar studies can be conducted for other key topics, depending on the specifics of
educational reforms in the state development plan.
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Conclusion

Analyzing the most cited works on educational reform reveals several key trends
shaping the field. Firstly, there is a growing emphasis on the connection between education
and economic growth, mainly through human capital development. This trend is reflected in
the high prominence of human capital and economic growth topics.

Secondly, there is a strong focus on evidence-based policy-making and research practi-
ces. Researchers are increasingly using case studies to inform educational development and
policy decisions. Additionally, there is a growing interest in higher education policy and the
role of research in shaping it.

Thirdly, the integration of technology into education is a significant theme. The promi-
nence of topics related to e-learning, artificial intelligence, and information management
highlights the increasing use of technology in teaching and learning.

Also, there is a growing emphasis on practitioner-oriented research. This trend reflects
the need for research that is directly applicable to the challenges faced by educators and
policymakers. The high citation rate and CiteScore of publications in this area indicate its
strong impact on the field.

The analysis reveals a shift towards interdisciplinary research in the field of education.
As educational challenges become increasingly complex, researchers find it necessary to
draw on knowledge from various disciplines, including psychology, sociology, economics,
and computer science. This interdisciplinary approach allows for a more comprehensive un-
derstanding of educational issues and the development of innovative solutions.

Another significant trend is the growing focus on equity and inclusion in education.
Researchers are increasingly examining issues such as racial, gender, and socioeconomic
disparities and exploring strategies to promote equity and inclusion. This focus reflects a
growing awareness of the importance of giving all students equal opportunities to succeed.

The globalization of education is another significant trend. As the world becomes incre-
asingly interconnected, there is a growing interest in global education. Researchers are exa-
mining issues such as international student mobility, cross-cultural understanding, and the
impact of globalization on education systems. This trend highlights the need for education
systems to prepare students for a globalized world.

Finally, the importance of lifelong learning is becoming increasingly recognized. The
rapid pace of technological and societal change has made it essential for individuals to life
lifelong learning. Researchers are exploring innovative approaches to adult education and
professional development to meet the needs of a changing workforce.

The analysis suggests that educational reform is evolving rapidly, driven by the need
to address complex societal challenges. By understanding these trends, researchers, policy-
makers, and educators can better position themselves to shape the future of education.

In conclusion, the field of educational reform is undergoing significant transformation.
Researchers, policymakers, and educators can work together to create more equitable, inclu-
sive, and sustainable education systems by understanding these trends.
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Selected aspects of preferences and level of knowledge of tourism
students in the field of gastronomy!

Raduz Dula — Roman Lacko 2

Abstract

Gastronomy is currently one of the most utilized types of service dedicated to feeding people.
In literature, we often encounter that even though people know the meaning of the word
gastronomy, they do not know its more specific specifications. The objective of this
contribution Is to evaluate general knowledge in the field of gastronomy among university
students who study business in tourism and services. To achieve this goal, a questionnaire
survey was chosen as the most suitable method, which was carried out in November 2023.
The sample consisted of more than 150 respondents. The results indicate an insufficient
overview in selected areas, thus indicating a guiding trend for the teaching process. Based
on the results, it will be possible to more appropriately determine the areas and objectives
of teaching in the relevant subjects.
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Introduction

The issue of gastronomy and education is one of the key aspects in the field of tourism
management. In general, gastronomy and its processes can be considered an integral part
of education in the field of business, management, and tourism development. For future
managers to be successful in this area, they must necessarily have a general overview. This
contribution will therefore focus on verifying the overview of students who have not yet
completed a subject related to the management of gastronomy processes.

According to (Koerich & Miller, 2022), “the term Gastronomy is defined and conceptu-
alized from different perspectives and academic disciplines. It is an ambiguous concept that
confronts common belief and scientific knowledge, which cannot be accessed from a single
perspective.” According to these authors, gastronomy knowledge consists of scientific, ex-
plicit knowledge and popular, tacit knowledge. In this way, they highlighted the transdiscip-
linary character of this field. They also emphasize the importance of the socio-cultural con-
text, which significantly influences this knowledge (Koerich & Miiller, 2022). Cultural aspects
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are one of the most important aspects of gastronomy. Socio-cultural aspects of eating can
even have an impact on the health status of a given population (Monterrosa, Frongillo,
Drewnowski, De Pee, & Vandevijvere, 2020). There are differences in the approach to se-
lected activities based on the characteristics of individual cultures (Djekic et al., 2021;
Schwitzgebel, Cokelet, & Singer, 2020). In many cases, it is not only about the customs of
individual cultures but also about their specific features (Spence, 2022). Gastronomy is often
the driving force behind the development of tourism, with gastronomic tourism being a re-
levant term and a significant area of research in the field of tourism (Razpotnik Viskovi¢ &
Komac, 2021). A relatively current and systematizing study is the study by the authors
(Yong, Chua, Han, & Kim, 2022), which emphasizes the future scientific direction in this
field.

General knowledge in the field of gastronomy goes hand in hand with access to infor-
mation, the driving force of which is social networks and the internet in general today. Even
young people should master basic information and gastronomic offers, how to distinguish
quality gastronomic establishments, and know relevant rankings, such as Michelin (Batat,
2020).

One of the most used areas in the field of gastronomy is social etiquette. It is the basis
for the development of communication, and social inclusion, and in many cases, it is also
the driving force behind entrepreneurial success. It is necessary to master its rules for per-
sonal development (Dash, 2022). Many studies also express ethics (not etiquette) in the
field of gastronomy. All these studies examine the ethical and moral side when choosing
food that a person will consume (Sahin & Gok Demir, 2023; Sharma et al., 2022). However,
in this contribution, we will focus more on etiquette.

1 Methodology

The main goal of this study is to evaluate the level of general knowledge in the field of
gastronomy and dining etiquette among students of the study program Business in Tourism
and Services. Based on identifying general knowledge, we can proceed to make the teaching
process more efficient and targeted at selected areas that students are insufficiently maste-
ring.

1.1 Research object

One of the main ways of achieving the goal of this study was a survey of knowledge in
a selected group of students of the aforementioned study program. This survey was
conducted using a questionnaire. The questionnaire was distributed to students online du-
ring selected seminars. In this way, we managed to collect more than 150 responses. Sub-
sequently, based on selected criteria - mainly incomplete answers, deliberately incorrect
answers, etc., we filtered out 126 reliable respondents. The survey was attended by 39 male
respondents and 87 female respondents, which is also the approximate proportion of tourism
students at the relevant faculty. The age of the respondents was in the range of 18 - 23
years.
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1.2 Methods and Hypotheses

To fulfil this study's goal, we set several research questions that focused on areas
where the potential for insufficient student knowledge is highest. The first research question
was whether students have a basic overview of the field of gastronomy at home (Slovakia)
and abroad. The second research question was whether students perceive and master the
basic aspects of etiquette in the field of dining. Based on these research questions, we also
set hypotheses that will help us identify the state of student knowledge. Since the survey is
a sampling examination, we used a one-sample t-test to verify the claims about the basic
set. Its assumption is the validity of the central limit theorem, which we fulfilled in our
research by the size of the sample of 126 respondents. The null and alternative hypotheses
in the case of a one-sample t-test are:

Ho: Mean of the population u is equal to chosen value po
Hi: Mean of the population u is not equal to chosen value u0.

To be able to decide on hypotheses, we need a t-value and a p-value. The test t-
characteristic is calculated using the following formula (1):

_Xh
s/Vn
(1)

If the p-value calculated in the next step is lower than the significance level (0.05) we
reject the null hypothesis. All calculations were performed in SAS Enterprise Guide 8.3.

t

2 Results and Discussion

In this section, we will describe the main results of our study. The section is divided
into two main subsections. Please note that this translation has been done in a scientific
style.

2.1 Analysis of the main knowledge in gastronomy

In this subsection, we will focus on the analysis of the questionnaire results for the
area of basic knowledge of students about gastronomy in Slovakia and around the world.
Overall, we analysed the results of responses to four main questions:

1. Which restaurant had the highest revenues in Slovakia in the previous year?
2. Which restaurant has the most branches worldwide?

3. Which restaurant in Slovakia achieves the best rating?

4. Which restaurant ranking is the most recognized worldwide?

The results of the responses to each question can be seen in Graphs 1 and 2.
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Graph 1 Donut plot of answers to questions 1 (left) and 2 (right)
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Source: own processing according to questionnaire performed.

The correct answer to question number 1 was McDonald’s. As can be observed in
Graph 1, nearly 57% of women and 72.7% of men answered correctly. The success rate
of the responses is relatively high. A significant number of both women and men were
unable to answer the question. An interesting observation is the higher number of “Sedita”
responses, which is a food company that produces confectionery. Other responses
included Kaufland, Medusa Group, and many others. For question number 2, the correct
answer was Subway. Only 7.69% of men answered correctly. The number of women who
answered correctly was significantly lower, with only 2 respondents in absolute terms. The
majority of respondents falsely identified McDonald'’s as the correct answer. KFC also
dominated the responses. A significant number of respondents, approximately 20%,
answered: "I don't know”. The following Graph 2 captures the responses to questions
number 3 and 4.
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Graph 2 Donut plot of answers to questions 3 (left) and 4 (right)
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Source: own processing according to questionnaire performed.

In response to question number 3, which pertained to the highest-ranked Slovak res-
taurant, there were several correct answers. Recognized responses included UFO, Yasai, U
Taliana, Wagamama, and Gasperov mlyn. Of course, other restaurants could also be con-
sidered as the correct answer, but they did not appear in the respondents’ answers. In total,
there were 19 correct answers, representing approximately 15% of the responses. The cor-
rect answer to question 4 was Michelin. The responses to this question were largely suc-
cessful, especially among males, where as many as 46% answered correctly. This percent-
age dropped to almost 22% among females. Other interesting responses included TripAdvi-
sor, Booking, Forbes, and Master Chef. The results of the statistical testing are presented in
Table 1.

Tab. 1 One-sample t-test result of questions 1 - 4

Option/ . Highest Most branches Best-rated Most famous

] urnover in in the world restaurant in ranking in the
Indicator Slovakia Slovakia world
Target value uo 1 1 1 1
Lower 95% CL 0.5083 0.0051 0.0874 0.2203
Upper 95% CL 0.6821 0.0742 0.2141 0.3828
t-value -9.22 -55.00 -26.53 -17.01
Pr > |t <.0001 <.0001 <.0001 <.0001

Source: own processing according to questionnaire performed.
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The results of the one-sample t-tests at the significance level of 0.05 are presented in
Table 1. The hypothesis tested was whether it can be stated about the population that the
average answer equals 1, i.e., is correct. In the case of each question, it cannot be stated
that the respondents were successful. Since the p-value is lower than the significance level
in all cases, we reject the hypothesis that the average of the population’s responses equals
1 (which is the numerical expression of the correct answer).

2.2 Analysis of the main knowledge in gastronomy etiquette

In this section, we will focus on the results of responses related to etiquette in gas-
tronomy. The following Graphs 3 to 8 display the distributions of responses to the question
in which respondents had to specify the correct order of service at the table according to
the guest’s gender and age. Respondents had a choice of 7 options for each category ac-
cording to the order, where option 7 meant that it has no impact on the order. The correct
order was: first, the oldest lady is served (numerical expression - 1), then the woman (2),
then the oldest man (3), then the man (4), then the child (5) and the one who ordered first
has no impact on the order (7). In Graph 3, we present the results of responses to the order
of service of the oldest woman.

Graph 3 Histogram of responses to the order of service of the oldest woman
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Source: own processing according to questionnaire performed.

Most respondents, more than 40%, answered correctly that the oldest woman is served
at the table first. A relatively large number of respondents incorrectly stated that she should
be served second in order, just over 10% of respondents stated the service of the oldest
woman as the third in order. In Graph 4, we present the results of responses to the order
of service of a woman.
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Graph 4 Histogram of responses to the order of service of the woman
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In Graph 5, we present the results of responses to the order of service of the oldest
man.

Graph 5 Histogram of responses to the order of service of the oldest man
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In the case of the results shown in Graphs 4 and 5, a similar distribution of responses
can be observed. The respondents were probably confused by the option ‘Oldest Man’, which
could have given the impression that he should be served immediately after the ‘Oldest
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Woman'. This was also reflected in the ambiguity of the responses. In Graph 6, we present
the results of responses to the order of service of a man.

Graph 6 Histogram of responses to the order of service of the man
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The largest number of responses, to determine the order of service of a man, was in
the range from 4 to 6, however, responses 1, 2, or 7 also appeared. In general, the variability

of responses to the order of a man is high. In Graph 7, we present the results of responses
to the order of service of a child.

Graph 7 Histogram of responses to the order of service of the child
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The most ambiguous responses were recorded in the case of the order of service of a
child when the distribution took on a distinctly platykurtic shape. According to the rules, the
child should be served last. Although most values are concentrated around responses 5 or
6, the frequency of responses is not significantly significant, unlike previous options. In
Graph 8, we present the results of responses to the order of service of the person who
ordered the first.

Graph 8 Histogram of responses to the order of service of the person who ordered first
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Who ordered first has no impact on the order of service. However, it is an option that
significantly influenced the survey results, as it suggestively induced a false belief. Most
respondents even ranked it directly as the first served. Subsequently, we verified whether it
can be stated based on the sample that the population masters the etiquette of service. The
results of the one-sample t-test are presented in Table 2.

Tab. 2 One-sample t-test of questions related to etiquette

Optior/ Oldest Woman Oldest Man Child Wize;/t:d.
Indicator woman man Ist

Target value po 1 2 3 4 5 7
Lower 95% CL 1.6051 3.0292 2.9016 4.3731 4.0465 2.6007
Upper 95% CL 1.9187 3.4152 3.3206 4.8015 4.7154 3.3517
t-value 9.62 12.53 1.05 5.43 -3.66 -21.21
Pr > |t| <.0001 <.0001 0.2958 <.0001 0.0004 <.0001

Source: own processing according to questionnaire performed.

Based on the t-test results, the test t-value, and the p-value, we reject the hypotheses
about the correct answer for all options except for the option ‘Oldest Man’. This suggests a
disregard for service rules among young college students. The following Graph 9 presents
the results of the response to the question, Who enters the restaurant first?
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Graph 9 Percentage of answers to the question, who enters the restaurant first
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As can be observed from the gender-based response results, respondents do not mas-
ter the basic rules of etiquette when entering restaurant premises. The correct answer was
that the man should open the door, enter the restaurant, and the woman would follow him.
As many as 77 percent of men do not master this rule, which is incidentally an even larger
percentage than women, who are not the actual implementers of this rule. This observation
suggests a significant gap in the understanding and application of this particular etiquette
rule among the surveyed population. Further research may be necessary to explore the
underlying causes and potential solutions.

Conclusion

Our research has pointed out several important aspects. In general, young people are
mainly proficient in areas related to fast food. A worse situation occurs with other forms of
gastronomy. To a large extent, knowledge in the field of economic and also qualitative as-
pects of gastronomy among young people is insufficient, this trend is even more pronounced
among women. Another interesting fact is that many respondents do not master some as-
pects at all and the answer did not even come close to the correct one. The problematic
area is also dining etiquette. Our results have shown that young people almost do not master
etiquette at all. Considering that students of economic fields tend to become managers once
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(possibly in gastronomy too), it is necessary to point out the possibilities of their further
education in selected lessons. Gastronomy is not only part of hotels and hospitality manage-
ment, but as a integral topic shall be used in lessons on entrepreneurship or human re-
sources management. It is also integral part in medical spa and wellness management,
where food itself (gastronomy) is key of success in the chosen therapy.

This paper shall support gastronomy focused lessons/curricula on university and high
school level, not only focusing on gastronomy itself, but also on the topic of etiquette. A
wider overview of quality and success in gastronomy (excluding fast food) is also lacking
among our focus group of students / young adults. Answers and the implementation of the
results to tested question are vital for employees, managers and entrepreneurs in gastron-
omy, hospitality, and also medical spa (where gastronomy is an integral part of treatment)
in order to understand the basic principles of serving guests.

Given that this scientific field has an interdisciplinary - if not transdisciplinary character,
there could be a teaching subject that would develop students’ knowledge even between
the faculty character. Also, given the availability of information, it is really necessary for
students to use reliable sources of information for their personal development (Papas, 2021;
Plec, 2024).
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Inovacie v marketingovej stratégii pre drevostavby- tloha dig-
italneho a zeleného marketingu!

Markéte Seda — Sabina Janikovi¢ova — Frantigek Pollak?

Innovations in Marketing Strategies for Wooden Buildings: The Role
of Digital and Green Marketing
Abstract

This paper focuses on the analysis of marketing strategies in the wooden building sector,
with a particular emphasis on digital and green marketing. The aim of the research is to
fdentify the effectiveness of these marketing tools in promoting ecological solutions in con-
struction. The study uses a combination of qualitative analysis and comparative methods to
evaluate the marketing mix of selected companies. The findings show that the successful
use of digital technologies, such as virtual tours and online configurators, along with eco-
logical certifications, significantly increases customer awareness and interest in wooden
buildings. The paper provides recommendations for optimizing marketing strategies and
supporting sustainable development in ecological construction solutions.
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Uvod

V poslednych rokoch sa vyskum v oblasti ekologického a udrzatelného marketingu v
stavebnom sektore zameriava predovsetkym na ekologické produkty, medzi ktoré patria aj
drevostavby. Tieto produkty, ktoré si povaZované za energeticky efektivne a Setrné k zivot-
nému prostrediu, ziskali vel’kd pozornost’ v oblasti marketingovych stratégii. Vyskum sa Casto
sustred'uje na to, ako ekologické a udrzatel'né produkty, ako su drevostavby, mozu ziskat’
SirSie uplatnenie na trhu (Dorcak et al., 2014). Mnohé Stldie sa zameriavajl na rozne mar-
ketingové nastroje, ktoré podporuju predaj ekologickych vyrobkov, vratane digitalneho mar-
ketingu, obsahového marketingu, certifikacii a pristupu k udrzatelnosti (Vaverka et al., 2008;
Kolb, 2011; Kocian, 2021; Toivonen et al., 2021).

Digitalny marketing zohrava kl'ti¢ovu Ulohu v oslovovani novych zakaznikov, najma pro-
strednictvom interaktivnych a personalizovanych kampani, ako su virtualne prehliadky, on-
line konfiguratory a socidlne média(Petruch & Walcher, 2021; Wichmann et al., 2022; Nasiri
et al., 2021). Ako naznacuje Terho et al. (2022), digitdlne technolégie umoznuju firmam
lepSie zapojit’ zakaznikov a zvysit’ ich angazovanost. Na druhej strane, zeleny marketing,
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ktory sa zameriava na ekologické certifikacie (ako FSC, PEFC) a komunikaciu environmen-
talnych vyhod produktov, zohrava dolezit( ulohu v budovani dovery medzi spotrebitelmi a
firmami (Shi et al., 2022; Amiri et al., 2021; Toppinen et al., 2018). Tento pristup sa ukazuje
ako vel'mi efektivny v pripade drevostavieb, kde environmentalny aspekt je hlavnym predaj-
nym bodom.

Napriek bohatému vyskumu v tejto oblasti, stale chyba komplexné prepojenie digital-
neho a zeleného marketingu, ktoré by detailne ukazalo, ako tieto dve stratégie spolu funguju
a aky vplyv maju na rozhodovanie zakaznikov pri vybere ekologickych rieSeni v stavebnictve
neexistuje dostatocny vyskum, ktory by skiimal, ako kombinacia tychto pristupov ovplyviuje
povedomie o ekologickych produktoch a podporuje rozhodovanie zakaznikov (Reydet & Car-
sana, 2017). Zostava nejasné, ako mozu firmy efektivne kombinovat’ digitalne nastroje s
ekologickymi certifikaciami a d'alSimi zelenymi stratégiami na zvySenie predaja drevostavieb
a zlepsenie konkurencieschopnosti na trhu (Yang et al., 2022).

Ciel'om tohto vyskumu je preskimat’ inovativne marketingové stratégie v sektore dre-
vostavieb s osobitnym dbérazom na digitalny a zeleny marketing. Vyskum sa zameriava na
analyzu marketingového mixu a jeho vplyv na zakaznicke spravanie, pricom skiima, ako tieto
stratégie zvysuju povedomie o drevostavbach ako ekologickych rieSeniach a podporuju roz-
hodovanie zakaznikov pri ich vybere. Tato Stidia sa tiez zameriava na identifikaciu nastrojov
marketingového mixu, ktoré s kl'G¢ové pre efektivne marketingové stratégie, a poskytuje
praktické odporucania pre optimalizaciu marketingovych stratégii v sektore drevostavieb.
Cielom je zlepsit' nielen teoretické pochopenie tejto problematiky, ale aj poskytnut’ podni-
katel'om hodnotné poznatky na zlepSenie ich marketingovych pristupov. Tento pristup je
podporeny literattrou o ekologickych trendoch a digitalnych technoldgiach, ktoré hrajd roz-
hodujucu ulohu v si¢asnom marketingovom prostredi.

Struktura prispevku je nasledovnd: v prvej Casti sa predstavuje teoreticky zaklad o
digitalnom a zelenom marketingu v kontexte drevostavieb, v druhej Casti sa popisuju meto-
dologické postupy pouzité pri vyskume, nasleduje analyza ziskanych dat a diskusia o ziste-
niach, pricom v zavere su prezentované odportcania pre prax a navrhy pre dalSi vyskum.
Ciel'om tejto prace je nielen identifikovat’ efektivne marketingové stratégie, ale aj prispiet’ k
zZlepSeniu udrzatel'ného marketingu v oblasti stavebnictva.

1 Metodika prace

Ciel'om tohto prispevku je preskimat’ inovativne marketingové stratégie v sektore dre-
vostavieb, pricom osobitny dbraz je kladeny na digitalny a zeleny marketing. Tieto pristupy
su kl'iCové pri propagacii ekologickych a udrzatelnych rieSeni byvania, pretoze umozruju
efektivne komunikovat’ hodnoty produktov zakaznikom, zvySovat’ ich povedomie a podporo-
vat’ rozhodovanie pri kipe. Vyskum sa zameriava na identifikaciu najdolezitejsich nastrojov
marketingového mixu, hodnotenie ich efektivnosti v kontexte ekologického stavebnictva a
formulaciu odporucani, ktoré by mohli optimalizovat’ marketingové stratégie podnikov pdso-
biacich v tomto sektore. Tento postup umoznil detailné preskimanie jednotlivych prvkov
marketingovych stratégii, ich vzajomnych prepojeni a vplyvu na zakaznicke spravanie a kon-
kurencieschopnost’ podnikov.

Data pouzité v tomto prispevku pochadzaju z primarnych aj sekundarnych zdrojov.
Primarne data boli zhromazdené prostrednictvom analyzy podnikovych materialov, ako su
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webové stranky, kataldgy a technické Specifikacie produktov, a pozorovania prezentacii pod-
nikov na veltrhoch a odbornych podujatiach zameranych na ekologické stavebnictvo. Se-
kundarne data zahffaju spravy Asociacie dodavatelov montovanych domov (ADMD), Statis-
tické udaje o stavebnictve v Ceskej republike a relevantné vedecké studie, ktoré analyzovali
preferencie zakaznikov a Ucinnost’ marketingovych stratégii.

Data boli nasledne analyzované skrz marketingovl a komparativnu analyzu . Pri mar-
ketingovej analyze sme sa zamerali na podrobnu analyzu digitalneho a zeleného marketingu
v sektore drevostavieb a ich vplyv na zakaznicke spravanie. Sustredili sme sa na to, ako
vybrané spolo¢nosti implementuju tieto stratégie, aké nastroje vyuzivaju a aké vysledky do-
sahuju pri propagacii ekologickych rieseni. Komparativna analyza ndm umoznila porovnat’
marketingové stratégie jednotlivych spolocnosti, identifikovat’ ich silné a slabé stranky a pre-
skiimat’ rozdiely v ich pristupe k digitdlnemu a zelenému marketingu.

Stanovili sme si nasledujlcu vyskumnu otazku :

"Akym spdsobom moZu digitdlne a zelené marketingoveé stratégie efektivne prispiet’ k
zvysovaniu povedomia zakaznikov a podpore ich rozhodovania v prospech ekologickych rie-
seni'v sektore drevostavieb?"

Tato vyskumna otazka vychadza z ciel'a prispevku, ktorym je preskimat’ inovativne
marketingové stratégie v sektore drevostavieb so zameranim na digitalny a zeleny marke-
ting. Marketing ekologickych produktov, akymi st drevostavby, sa musi prisposobit’ Specific-
kym potrebam zakaznikov a rasticemu dopytu po udrzatel'nych rieSeniach. Otazka reflektuje
potrebu pochopit’ prepojenie medzi marketingovymi nastrojmi a ich dopadom na rozhodo-
vanie zakaznikov. Tiez umoZziuje hodnotit,, ako tieto stratégie podporuji nielen predaj, ale
aj budovanie pozitivneho vnimania drevostavieb ako ekologicky zodpovednych produktov.

Vyskum sme realizovali na piatych regionalne vyznamnych spolo¢nostiach. Spolo¢nosti
sme z dovodu ochrany udajov anonymizovali. Spolo¢nost’ A sa vyznacuje dérazom na ino-
vativne technoldgie a vysoku kvalitu svojich produktov. Vd'aka implementacii pokrocilej CLT
technoldgie a ponuke vysoko personalizovanych rieSeni zaujima popredné miesto v seg-
mente luxusnych drevostavieb. Spolo¢nost’ B sa zameriava na poskytovanie cenovo dostup-
nych modularnych rieseni, ktoré oslovuju Sirok zakaznicku zakladiu so strednymi prijmami.
Vyznamnou ¢rtou ich stratégie je flexibilna cenova politika a dostupnost’ produktov prostred-
nictvom regiondlnych distribu¢nych sieti. Spolo¢nost’ C je zndma svojim inovativnym pristu-
pom k energeticky efektivnym drevostavbam, priCom pouZiva pokrocilé prefabrikované tech-
noldgie. Siroka ponuka dizajnovych moznosti a doéraz na ekologickd udrzatel'nost’ oslovuju
predovsetkym mladych a ekologicky uvedomelych zékaznikov. Spolo¢nost’ D sa Specializuje
na projekty s vysokymi estetickymi narokmi a aktivne vyuziva lokalne suroviny, ¢im podpo-
ruje regionalnu ekonomiku. Ich Uzka spolupraca s architektmi a prezentacia na prestiznych
veltrhoch im zabezpecila reputaciu prémiového hraca na trhu. Spolocnost’ E predstavuje
moderny pristup k distriblcii, ktory kombinuje digitalne platformy, virtualne prehliadky a
mobilné showroomy. Ich stratégia sa zameriava na maximalnu dostupnost’ produktov pre
zakaznikov v mestskych aj vidieckych oblastiach.

Vysledky vyskumu budeme prezentovat’ v tabulkach. Ocakavali sme, Ze vysledky vy-
skumu prinesu jasnejsi obraz o efektivnosti jednotlivych marketingovych stratégii a ich pri-
nose k budovaniu povedomia a rozhodovania zékaznikov v prospech ekologickych rieSeni.
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2 Vysledky a diskusia

2.1 Vyskum

Tab.1 Digitalny marketing

Spolocnost/

Digitalny marketing

Stratégia

Hlavné nastroje a
pristupy

Spolocnost’ A

-Personalizacia
digitalneho obsahu,

-zameranie na
detailné prezentacie
projektov a virtuadlne
prehliadky,

-interaktivne virtualne
prehliadky,
profesionalne
spracované
prezentacie projektov,
podrobny pohlad na
produkty.

Spolo¢nost’ B

-Cenovo dostupny
digitalny marketing,

-socialne média a
influencer marketing
na zvyraznenie vyhod,

-socialne média,
influencer marketing,
interaktivne videa z
vystavby domov.

Spolo¢nost’ C

-Online konfiguratory
a nastroje na
planovanie,

-zapajanie zakaznikov
do procesu navrhu,

-online konfiguratory,
nastroje na
planovanie domov,
Zvysenie
angazovanosti
zakaznikov.

Spolocnost’ E

- Regionalny dosah
cez mobilné
showroomy a

-kombinacia online a
offline interakcii pre
SirSi dosah,

-mobilné showroomy,
hybridné kampane,
kombinacia online a

hybridné kampane, offline prezentacii.

Zdroj: vlastné spracovanie

Spolocnost’ A vynika v personalizacii digitalneho obsahu. Ich digitdlne kampane zahr-
naju profesionalne spracované prezentacie projektov a interaktivne prvky, ako su virtudlne
prehliadky vzorovych domov. Tento pristup umoZziuje zakaznikom detailne preskiimat’ po-
nuku produktov a pochopit’ ich pridand hodnotu.

Spolocnost’ B kladie déraz na cenovo dostupny digitalny marketing. VyuZiva socialne
médid a influencer marketing na zvyraznenie vyhod svojich nizkoenergetickych domov. In-
teraktivne videa z vystavby domov oslovuju mladsie publikum, ktoré hlada ekologické a
financne dostupné rieSenia.

Spolocnost’ C sa Specializuje na online konfiguratory a nastroje na planovanie domov,
ktoré zlepsuju zakaznicku skdsenost’ a zapajaju zakaznikov do procesu navrhu. Tato forma
digitalneho marketingu zvySuje angazovanost’ a vedie k vacsej spokojnosti zakaznikov.

Naopak, Spolocnost’ E sa zameriava na regionalny dosah prostrednictvom mobilnych
showroomov a hybridnych kampani, ktoré kombinuju online a offline interakcie. Tato stra-
tégia umoziuje spolocnosti oslovit’ aj zakaznikov, ktori preferuju tradicné formy prezentacie.
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Tab.2 Zeleny marketing

Spolocnost’

Digitalny marketing

Stratégia

Hlavné nastroje a
pristupy

Spolocnost’ A

-Zdoraznenie
obnovitel'nosti a nizkej

-budovanie dovery a
podpora ekologickych

-prezentacia na
veltrhoch a odbornych

uhlikovej stopy, rozhodnuti podujatiach.
zakaznikov,
Spolocnost’ C -Kombinacia zeleného | -zvySenie -vzdelavacie
a obsahového informovanosti workshopy o
marketingu, zakaznikov, ekologickych

technoldgiach.

Spoloc¢nost’ D

-Doraz na certifikacie,

-posilnenie
doveryhodnosti a
zvySenie povedomia,

-certifikacie FSC a
PEFC, odborné clanky,

blogy.

Spolocnost’ E

- Ekologické doplnky a
energeticky Usporné
technoldgie,

-zdoraznenie
dlhodobej financnej a
ekologickej hodnoty,

-modularne rieSenia,
energeticky Usporné
technoldgie.

Zdroj: vlastné spracovanie

Spolo¢nost’ A vyuziva zeleny marketing na zd6raznenie obnovitel'nosti a nizkej uhlikovej
stopy svojich produktov. Prezentacia projektov na veltrhoch a odbornych podujatiach zvy-
Suje doveru zakaznikov a podporuje rozhodovanie v prospech ekologickych rieseni.

Spoloc¢nost’ C efektivne spaja zeleny marketing s obsahovym marketingom. Organizuje
vzdelavacie workshopy o ekologickych technoldgiach, ¢im zvysuje informovanost’ zakaznikov
a zaroven podporuje ich pozitivne vnimanie ekologickych produktov.

Spoloc¢nost’ D kladie doraz na certifikacie, ako s FSC a PEFC, ktoré potvrdzuju ekolo-
gicky povod materialov. Ich propagacia prostrednictvom odbornych ¢lankov a blogov posil-
nuje déveryhodnost’ a zvySuje povedomie o ekologickych vyhodach ich produktov.

Spoloc¢nost’ E sa zameriava na ekologické doplinky, ako si modularne rieSenia a ener-
geticky Usporné technoldgie, pricom zdéraznuje ich dlhodobu financnu i ekologick hodnotu.

V oblasti digitalneho marketingu sa spoloc¢nosti A, B a C sa vyznacuju aktivnym zapo-
jenim zakaznikov prostrednictvom interaktivnych digitalnych nastrojov, ktoré podporuja ich
angazovanost’ a zlepsuju zakaznicku skusenost’. Spolocnost’ A kladie déraz na personalizaciu
a vysoku kvalitu obsahu, pricom vyuziva profesionalne spracované prezentacie projektov a
virtualne prehliadky vzorovych domov. Tento pristup jej umoznuje zaujat’ prémiovy segment
zakaznikov, ktori preferuju detailné informacie a individualny pristup. Spolocnost’ B naopak
vyuziva cenovo dostupné formy digitalnej propagacie orientované na Sirsie publikum. So-
cialne média a influencer marketing su kl'iCovymi nastrojmi, ktoré umoziuju jednoduché a
efektivne Sirenie informacii o produktoch, pricom interaktivne videa z vystavby domov oslo-
vuju mladsie generacie zakaznikov, ktoré hl'adaju ekologické a finan¢ne dostupné rieSenia.
Spolocnost’ C sa sustred'uje na technické rieSenia, ako su online konfiguratory a planovacie
nastroje, ktoré zlepSuju interakciu so zakaznikom. Tieto ndstroje nielenze zapajaju zakazni-
kov do procesu navrhu ich budiceho domova, ale zaroven zvysuju ich spokojnost’ tym, ze
im umoznuju personalizovat’ produkty podla ich potrieb. Spolocnost’ E kombinuje digitalne
a regionalne pristupy, ¢im rozsiruje dosah na zakaznikov, ktori preferujd tradicné aj moderné
formy interakcie. Mobilné showroomy a hybridné kampane jej umoziiuju oslovit’ r6zne seg-
menty zakaznikov, vratane tych v menej dostupnych regionoch.
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V oblasti zeleného marketingu st najvyraznejsie spolo¢nosti D a A, ktoré kladu déraz
na certifikacie a ekologické certifikaty, ako su FSC a PEFC, ktoré potvrdzuju ekologicky povod
materidlov. Tieto certifikacie posiliiuju doveryhodnost’ produktov a podporuju zakaznicke
rozhodovanie v prospech udrzatelnych rieSeni. Spoloc¢nost’ C sa odliSuje tym, Ze do svojich
stratégii zeleného marketingu pridava vzdelavaci rozmer, organizuje workshopy o ekologic-
kych technologiach a zvySuje tak informovanost’ zakaznikov. Tento pristup oslovuje predo-
vSetkym ekologicky uvedomelych zakaznikov, ktori ocenia prehlbenie svojho povedomia o
environmentalnych vyhodach drevostavieb. Spolo¢nost’ E integruje zeleny marketing do svo-
jej cenovej a produktovej stratégie, ¢im jej umoznuje ponukat’ ekologické riesenia za do-
stupné ceny. Zdo6raznuje dlhodobu financénud aj ekologickd hodnotu svojich modularnych a
energeticky Uspornych rieSeni, o jej pomaha oslovit’ zakaznikov s r6znymi rozpocCtovymi
moznostami. Tymto pristupom spolocnost’ kombinuje udrzatel'nost’ s ekonomickou efektiv-
nost'ou, Co jej poskytuje jedine¢nd konkurencnu vyhodu na trhu.

2.2 Diskusia

Zistenia tejto Studie ukazuju, ze kombinacia digitalneho a zeleného marketingu je kl'd-
Cova pre efektivne zvySovanie povedomia zakaznikov a podporu ich rozhodovania v prospech
ekologickych rieSeni v sektore drevostavieb. Digitalne nastroje umoznuju firmam prezento-
vat’ hodnotu drevostavieb prostrednictvom modernych a interaktivnych foriem komunikacie,
zatial’ Co zeleny marketing posilfiuje doveryhodnost’ produktov zdéraziiovanim ich environ-
mentalnych benefitov a certifikacii.

Vyskumna otazka:

LAkym sposobom méZu digitdlne a zelené marketingové stratégie efektivne prispiet’ k
zvysovaniu povedomia zakaznikov a podpore ich rozhodovania v prospech ekologickych
rieseni v sektore drevostavieb?"

Zistenia naznacuju, Ze digitalny marketing je uCinnym nastrojom na zvySenie povedo-
mia zakaznikov o ekologickych vyhodach drevostavieb. Spolo¢nost’ A vyuZiva virtualne pre-
hliadky a interaktivne konfiguratory, ¢o umoziiuje zakaznikom podrobne spoznat’ ekologické
a technické vlastnosti ich produktov. Tieto nastroje zvysuju zakaznicku angaZzovanost’ a vedu
k informovanejSiemu rozhodovaniu. Tato stratégia potvrdzuje vysledky Terho et al. (2022),
ktori zd6raziiuju vyznam interaktivnych nastrojov pre budovanie pozitivneho vnimania pro-
duktov. Socidlne média a influencer marketing, ktoré vyuZziva spolocnost’ B, sa ukazali ako
mimoriadne efektivne pri oslovovani mladSej generacie zakaznikov. Pritazlivé vizualne kam-
pane a vided zamerané na proces vystavby nizkoenergetickych domov demonstruji prak-
tické vyhody drevostavieb. Tento pristup je v sulade s tvrdenim Wichmann et al. (2022), ze
digitalny marketing mo6ze formovat’ postoje zakaznikov v prospech udrZatel'nych rieseni. Vir-
tudlne a hybridné prezentacie, ktoré pouziva spolocnost’ E, ukazali, Ze kombinacia online a
offline pristupov je efektivna pri osloveni Sirokého publika, vratane zakaznikov preferujlcich
tradicné formy prezentacie. Tieto nastroje umoziuju firmam preniknGt’ aj na trhy mimo vel*
kych miest a zlepSuju dostupnost’ ekologickych rieseni.

Zeleny marketing zohrava dolezit( Glohu pri budovani déveryhodnosti produktov pro-
strednictvom ekologickych certifikacii a propagacie environmentalnych vyhod. Spolo¢nost’ D
kladie doraz na certifikacie FSC a PEFC, ktoré preukazuju ekologicky povod pouZitych mate-
ridlov. Tieto certifikacie nielen zvySuju hodnotu produktov, ale aj podporuji rozhodovanie
zakaznikov v prospech ekologickych rieSeni, ¢o potvrdzuju aj Shi et al. (2022). Ekologické
doplnky, ako su solarne panely a zelené strechy, st dalSim vyznamnym prvkom zeleného
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marketingu, ktory zdoraziuju spolocnosti A a E. Tieto rieSenia st propagované ako dlhodobé
investicie s financnymi a ekologickymi vyhodami, ¢o koreSponduje so Stidiou Amiri et al.
(2021), ktora potvrdzuje, ze ekologické benefity produktov ovplyviiuju zakaznicke rozhodo-
vanie. SpoloCnost’ C sa zameriava na vzdelavacie kampane a workshopy o ekologickych
technoldgiach, ¢im zvySuje informovanost’ zakaznikov a podporuje ich pozitivhe vnimanie
drevostavieb. Tento pristup kombinuje obsahovy marketing s praktickou ukazkou vyhod eko-
logickych rieSeni, ¢im sa odliSuje od tradicnych marketingovych stratégii.

Tato tudia bola obmedzena na vyskum piatich spolo¢nosti posobiacich v Ceskej re-
publike, ¢o nemusi pokryt’ vSetky rozdiely v marketingovych pristupoch na globalnom trhu.
NavysSe, vyskum sa opieral o sekundarne data a pozorovania, o moze znizit' schopnost’
identifikovat’ aktualne preferencie zakaznikov. Pre d'alsi vyskum odporticame rozsirit’ analyzu
o primarne Udaje, ako s dotazniky alebo rozhovory so zakaznikmi, aby sme lepsie pochopili
ich postoje k digitdlnemu a zelenému marketingu. Taktiez by bolo uZito¢né preskimat, ako
rozne kombinacie digitalnych a ekologickych stratégii ovplyviiuji dlhodobd lojalitu zékazni-
kov. Tento vyskum priniesol cenné poznatky o synergii digitdlneho a zeleného marketingu a
ich prinose pre sektor ekologického stavebnictva, ¢im vytvara zaklad pre d'alSie zlepSovanie
tedrie a praxe v oblasti udrzatelného marketingu.

Zaver

Tento prispevok poskytol pohl'ad na efektivnost’ digitalnych a zelenych marketingovych
stratégii v sektore drevostavieb, pricom sa zameral na ich schopnost’ zvySovat’ povedomie
zakaznikov o ekologickych a udrzatel'nych rieSeniach byvania. Vyskum preukazal, ze kombi-
nacia digitalneho a zeleného marketingu zohrava zasadnu Ulohu v ziskavani dovery zakazni-
kov a podporovani ich rozhodovania v prospech drevostavieb ako ekologickych rieseni.

Nas prinos spociva v analyze marketingového mixu v sektore drevostavieb a v identifi-
kacii kl'iCovych faktorov, ktoré ovplyviuju Uspech digitalneho a zeleného marketingu. Vy-
sledky tejto Studie poskytuju praktické odporicania pre podniky v oblasti drevostavieb, ako
optimalizovat’ svoje marketingové stratégie a lepSie reagovat’ na rastlci dopyt po ekologic-
kych produktoch. Pristup, ktory zahffia integraciu digitalnych nastrojov a ekologickych stra-
tégii, ponuka firmam silny nastroj na budovanie znacky a zakaznickej lojality. Zovseobecne-
nie vysledkov ukazuje, Ze digitalny marketing a zeleny marketing sa navzajom doplnaju a
spolocne zvysuju hodnotu produktov v ociach zakaznikov. To znamena, Ze firmy, ktoré tieto
pristupy efektivne kombinujd, st schopné ziskat’ vyznamnu konkurenénu vyhodu na trhu.
Vysledky Stadie su pouzitelné nielen pre sektor drevostavieb, ale aj pre d'alSie oblasti udr-
Zatel'ného marketingu, kde ekologické a technologické inovacie zohravaju kl'icovu ulohu.

Vyskum véak mal aj svoje limity. Bol zamerany na konkrétny segment trhu v Ceskej
republike, a preto sa vysledky nemusia Uplne pokryt’ vSetky rozdiely v marketingovych stra-
tégiach na globalnom trhu. Okrem toho, vyskum sa opieral prevazne o sekundarne data a
pozorovania, o moéZe obmedzit’ schopnost’ identifikovat’ aktualne preferencie zakaznikov.
Pre dalsi vyskum odpori¢ame rozsirit'” analyzu o primarne Udaje, ako si dotazniky alebo
rozhovory so zakaznikmi, aby sme lepsie pochopili ich postoje k digitdlnemu a zelenému
marketingu. Taktiez by bolo uZito¢né preskimat’, ako r6zne kombinacie digitalnych a ekolo-
gickych stratégii ovplyviiuju dihodobu lojalitu zakaznikov a ich rozhodovanie pri vybere eko-
logickych rieSeni. Tento vyskum priniesol cenné poznatky o synergii digitalneho a zeleného
marketingu a ich prinose pre sektor ekologického stavebnictva, ¢im vytvara zaklad pre dalsie
zZlepSovanie tedrie a praxe v oblasti udrzatelného marketingu.
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The current level of digitalization of small, medium
and large enterprises in Slovakia and Ukraine!

Yuliia Yehorova?

Abstract

Nowadays the world is changing rapidly under the influence of digital technologies. The aim
of the paper is to assess the current level of digitalization of small, medium and large enter-
prises in Slovakia and Ukraine. The main research methods were statistical analysis and
comparison of selected indicators of the information society. The results showed a high
differentiation in the level of digitalization for the studied countries and groups of enter-
prises. They can be an important source of information for understanding the current situa-
tion and planning improvements in this area.
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Introduction

Currently, the key trend for enterprises, which allows them to maintain a leading posi-
tion in the market, is digitalization. The use of digital technologies increases the ability of
companies to innovate and grow, and is also extremely important from the point of view of
the development of national and regional economies (Samara et al., 2022).

Measuring the current level of digitalization of enterprises is an important issue, since
digital transformation can improve the efficiency of business processes and provide new
opportunities for innovation. Taking this fact into account, it is advisable to review and com-
pare the indicators of the use of digital technologies by small, medium and large enterprises
in Slovakia and Ukraine.

1 Methodology
The aim of this paper is to assess the current level of digitalization of small, medium

and large enterprises in Slovakia and Ukraine. To achieve the goal, the following questions
were formulated:
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09103-03-V01-00042.

! This article was published as an output of the project VEGA 1/0392/23 “Changes in the approach to the
development of distribution management concepts of companies influenced by the impact of social and economic
crisis caused by the global pandemic and increases security risks”.
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yuliia.yehorova@euba.sk
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RQ1: What is the level of digitalization of small, medium and large enterprises in these
countries?

RQ2: Which digital technologies are dominant in small, medium and large enterprises
in Slovakia and Ukraine?

The assessment of the level of business digitalization in Slovakia was carried out based
on data from a survey on the use of ICT and e-commerce in enterprises in the European
Union (Eurostat). Data on the use of digital technologies by Ukrainian enterprises was ob-
tained from the website of the State Statistics Service of Ukraine. The main research meth-
ods were statistical analysis and comparison of selected indicators of the information society.

2 Results and Discussion

Topics related to the study of the level of digitalization and the use of digital technolo-
gies in companies are often found in the literature. The level of digitalization in individual
countries around the world differs. According to Urciuoli et al. (2013) companies in some
countries are implementing digitalization to improve product quality and efficiency (Japan,
Germany), while in others they are developing new business models based on digital offer-
ings and services (USA). Assessment of the level of digitalization of enterprises in selected
countries of Central and Eastern Europe showed that the highest the level of digitalization
was recorded in Slovenia, Croatia and the Czech Republic, and the lowest in Bulgaria and
Romania (Brodny & Tutak, 2022).

2.1 Current level of digitalization of enterprises in Slovakia
To assess the level of digitalization of enterprises in the countries of the European

Union, the Digital Intensity Index (DII), based on surveys regarding the use of ICT and e-
commerce, is widely used.

Tab. 1 Digital Intensity by size class of enterprise in Slovakia and EU-27, 2023 (as of %)

DII Small enterprises Medium enterprises Large enterprises
SK EU SK EU SK EU
Very low 61.2 45.4 42.1 24 15.5 9
Low 24.8 33.8 33.7 34 34.7 22.7
High 15.1 17.4 19.6 32.3 35 41.9
Very high 2.3 3.5 4.6 9.6 14.9 26.3
At least
basic level
of digital 38.8 54.6 57.9 76 84.5 91
intensity

Source: Eurostat Database

DII is one of the key performance indicators in the context of the European Digital
Decade: digital targets for 2030. This program defines digital ambitions for the next decade
in the form of clear and specific goals, one of which is digital business transformation.

In 2023, 38.8% of small and 57.9% of medium-sized enterprises in Slovakia reached
the basic level of digital intensity, while the share of large enterprises was 84.5% (Table 1).
The basic level requires the use of at least 4 of 12 selected digital technologies, such as
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artificial intelligence technologies, social networks, cloud computing, customer relationship
management (CRM) or e-commerce sales, representing at least 1% of total turnover.

The level of digitalization of large businesses is naturally higher than that of small and
medium-sized businesses. The share of large enterprises with high and very high digital
intensity reaches 35% and 14.9%. While similar indicators for small enterprises are 15.1%
and 2.3%, for medium-sized enterprises — 19.6% and 4.6%. Moreover, most of them rec-
orded a low (24.8% and 33.7%) or very low (61.2% and 42.1%) level of digital intensity.

Comparing the Digital Intensity Index of Slovak enterprises with average European
indicators, it should be noted that its position in the digital ranking of EU member states
remains weak. However, the investment of around 85 million euros included in Slovakia's
Recovery and Resilience Plan (RRP) will help businesses digitalize their business processes
and provide digital skills training.

Assessing the level of digitalization of Ukrainian business is a difficult task due to the
continuation of military operations on its territory and the absence until now of a methodol-
ogy for calculating the digital intensity index (DII). In this regard, this article proposes to
assess the current situation using comparable and accessible indicators of the information
society. The unit of measurement for the selected indicators is the percentage of enterprises
using a specific digital technology in their activities.

3 Integration of digital technologies at enterprises in Slovakia and Ukraine

To study the degree of integration of digital technologies into business and the com-
parability of the results of Slovakia and Ukraine, indicators of the information society were
selected. The indicators used in the work along with their brief description are presented in
Table 2.

Tab. 2 Summary of indicators used to study the degree of digitalization of enterprises
in the countries

Technologies Description Information Society Indicator

Internet access and
transmission speed are treated
as basic elements of
infrastructure necessary for
enterprises to carry out the
digitalization process and to
implement new technologies
that require increasingly faster
data transfer rates. (Brodny &
Tutak, 2022).

Type of connections to the

Internet connection .
internet

Cloud computing is a
technology that enables the

Cloud computing

provision of various hosting
services via the Internet. It
enables the collection,
processing, analysis, and

Purchase of cloud computing
services used over the Internet
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visualization of much larger
amounts of information data
using external computing
power. (Patsidis et al., 2023).

Integration of internal

processes

Horizontal ~ and/or vertical
integration, through the use of,
e.g., ERP and similar systems,
is aimed at facilitating and
ordering the flow of
information in an enterprise.
(Kumar & Reinartz , 2018).

Enterprises who have
Enterprise Resource Planning
(ERP) software package

Enterprises using Customer
Relationship Management
(CRM) software

Artificial intelligence

AlI aims to provide the abilities
of perception, cognition, and
decision-making for machines
(Yongjun et al., 2021).

Enterprises that use at least
one of Al technologies

Source: own processing

The unit of measurement for the selected indicators is the percentage of enterprises
using a specific digital technology in their activities.

3.1 Type of connections to the internet

Digitalization is a complex phenomenon wherein exponential technologies, originating
from a selected group of core technological firms, are enabled through data and high-speed

connectivity.

Graphs 1 and 2 present data on the types of Internet connections by class of enterprise
in Slovakia (2023) and Ukraine (2022).

Graph 1 Type of connections to the internet by size class of enterprise, Slovakia, 2023
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Source: Eurostat Database
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Graph 2 Type of connections to the internet by size class of enterprise,
Ukraine, 2022 (as of %)
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In both countries, large enterprises are more likely to use high-speed connections (for
example, speeds greater than 1 Gb/s). In Slovakia this share is 18%, and in Ukraine - 4.6%.
Small businesses in both countries tend to use lower-speed connections. For example, in
Slovakia, 12.9% of small businesses have a speed of less than 30 Mb/s, while in Ukraine the
figure is 7.6%.

It should be noted that in Slovakia access to higher speed connections (500 Mb/s and
above) is more common than in Ukraine. For small enterprises, the share of connections
with 1 Gb/s is 9.1% versus 2.1% in Ukraine. Ukrainian enterprises, especially small and
medium-sized ones, more often use connections with speeds of less than 30 Mb/s.

3.2 Digital technologies for business
For many companies, business process automation is one of the most popular digital
technologies and is identified with the implementation of ERP, CRM and other similar sys-

tems. The main role in management is played by the enterprise resource planning system
(ERP), which provides an information platform for business management.
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Graph 3 Digital technologies for business by size class of enterprise, Slovakia,
2023 (as of %)
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ERP systems (Enterprise Resource Planning) in Slovakia have been implemented by
81.4% of large enterprises and 46.4% of medium-sized ones, which is significantly higher
than in Ukraine (47.2% of large and 28.3% of medium-sized enterprises). Small businesses
in both countries implement ERP much less frequently (19% in Slovakia and 13.5% in
Ukraine).

Graph 4 Digital technologies for business by size class of enterprise, Ukraine, 2022
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Slovak enterprises are significantly more likely to use cloud technologies, especially
large companies (67.5%) and medium-sized companies (46.9%). In Ukraine, the level of
use of cloud services is much lower: 19.6% for large, 12.8% for medium-sized, and only
8.7% for small enterprises. Cloud computing services allow companies to access computing
resources hosted on the Internet by third parties, rather than building or expanding their
own IT infrastructure. This represents a significant advantage since building your own infra-
structure will entail developing hardware and software.

47.2% of large and 28.3% of medium-sized enterprises in Slovakia use CRM systems,
which is significantly higher than in Ukraine (7.8% and 4.4%, respectively). Small businesses
in both countries have low levels of CRM adoption (13.5% in Slovakia and 2.3% in Ukraine).

The least used technology in Slovak enterprises is artificial intelligence technology,
which is used on average by 21.9% of large enterprises, 8.6% of medium-sized enterprises
and 6% of small enterprises. In Ukraine, these figures are 5.2%, 5.2% and 5.4%, respec-
tively.

Conclusion

Analysis of the current level of digitalization of small, medium and large enterprises in
Slovakia and Ukraine shows significant differences in selected indicators: type of Internet
connection, use of cloud computing, ERP systems, CRM software and artificial intelligence
(AI) technologies.

Slovakia is ahead of Ukraine in terms of the level of implementation of digital technol-
ogies in all business categories. This is due to a higher level of digital infrastructure, availa-
bility of technology and the amount of investment in digitalization.

In terms of the size of enterprises, the highest level of digitalization was found in the
group of large enterprises, which is due to their potential and resources. SMEs are signifi-
cantly behind them in adopting digital tools. The gap varies across technologies and services.
The smaller the company, the higher the barriers to digital transformation. The SME adop-
tion gap widens as technologies become more complex or mainstream. The biggest gap is
in business process integration (ERP) and procurement of cloud computing services.
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