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1 Introduction

In digital transformation, organizations or companies leverage digital technologies
to change how they conduct their business activities, communicate with customers,
develop products and services, and manage their internal processes. Green
transformation signifies a shift towards a more sustainable and environmentally
friendly way of conducting business. It entails organizations' efforts to reduce their
negative impact on the environment, focus more on sustainable development, and
employ environmentally friendly practices, products, and technologies. This
transformation includes taking measures to reduce carbon footprint, efficient use of
resources, recycling, utilization of renewable energy sources, development of eco-
friendly products, and waste reduction. The aim of green transformation is to create
a more sustainable, environmentally friendly, and socially responsible business
approach. The integration of digital and green transformations enables the creation
of a more sustainable and innovative business model. Our investigation focuses on
key elements of digital and green transformation, such as Life Cycle Assessment
(LCA), CO2 footprint evaluation, and production cost analysis. Through identifying
common mathematical abstractions of these processes, we aim to develop
comprehensive tools and foster a collective comprehension of the most crucial
analytical procedures pertinent to economic entities. This achieves synergy between
progress, efficiency, and environmental responsibility, resulting in better outcomes

for humankind and the environment.?

In subsequent sections, we undertake a comprehensive review of concepts and
learning space used. Then we explore the mathematical basis concerning CO»
calculation, production cost analysis, and Life Cycle Assessment (LCA). Following
the development of the mathematical model, an innovative Domain-Specific
Language (DSL) is conceptualized and expounded upon, with detailed explanation
provided in the subsequent illustrative example, focusing on the well known process
of baking a pizza. To establish a foundational understanding, the discourse initiates
with background research on LCA, PCA, and carbon footprint.
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2 Background research on LCA, PCA, and Carbon Footprint

LCA began as an approach to assess the environmental implications of products and
evolved into a standardized method for systematically evaluating the potential
environmental impacts of products, services, and technologies. Recent efforts have
also focused on expanding the LCA methodology to capture indirect effects through
the use of economic techniques and models (consequential LCA) and broadening
the traditional LCA framework to integrate environmental, social, and economic
aspects into the analysis, referred to as life cycle sustainability assessment (LCSA)
(Ciambrone, 1997, Nuss, 2014).

The significance of the growing number of carbon footprint reports is a response to
both legislative requirements and the business environment, leading to global
acceptance and adoption of the Greenhouse Gas Protocol (GHG Protocol) set by
the World Resources Institute (WRI) and the World Business Council for
Sustainable Development (WBCSD) (GHG Protocol, 2004). Sources emphasize the
importance of proper measurement and reduction of greenhouse gas emissions, as
well as the significance of conducting appropriate analyses for understanding and
taking action in an environment constrained by carbon production (Franchetti &
Apul, 2012, Onat et al., 2013).

We first review the structure of the data that will serve as the basis for developing
general tools and a shared understanding of the mentioned most relevant analytical
processes. Data for life cycle costing analysis, life cycle assessment, and carbon
footprint analysis are interconnected and vital for understanding the impact of
operations on the economy, environment, and social responsibility. These analyses
provide insights into various aspects of business processes and products. Life cycle
costing analysis (PCA - Production Cost Analysis) assesses the total costs of a
product or service throughout its entire life cycle, including acquisition, use,
maintenance, and final disposal. This information aids in evaluating the economic
consequences and profitability of a product or service and in decision-making. Life
cycle assessment (LCA) provides a systematic overview of the environmental
impacts of a product or service from its beginning to end, encompassing production,
use, and final disposal. This analysis evaluates greenhouse gas emissions, resource
consumption, and other environmental aspects, contributing to improving

environmental sustainability. Carbon footprint analysis focuses on assessing the
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quantity of greenhouse gasses produced by a specific product, service, or
organization. This analysis assists in measuring and managing carbon emissions and
adjusting business practices to reduce the carbon footprint. The common
denominator among these analyses is the emphasis on a comprehensive
understanding of the impact of activities on the economy, environment, and social

responsibility, enabling informed decisions for sustainable business practices.

The data for production cost analysis (PCA) includes vatious types of costs that are
collected and analyzed throughout the entire life cycle of a product or service. The
data structure for PCA analysis typically encompasses the following types of costs:
cost of acquisition (costs related to the acquisition of a product or service, such as,
purchase price, transportation costs, installation, licensing fees, and similar) and
operating costs (costs incurred during the actual use of a product or service,
including maintenance costs, repairs, operational expenses (e.g., fuel, electricity,

water), labor costs, upgrades, and similar).

Structured data for Life Cycle Assessment (LCA) typically includes information and
data describing the environmental aspects of a product or service throughout its
entire life cycle. These details are organized to enable a comprehensive assessment
of environmental impacts. The data structure for LCA can include the following:
lifecycle stages (data concerning individual stages of the life cycle, such as raw
material acquisition, production, distribution, use, maintenance, final disposal,
recycling, etc.), resource consumption (information about the use of raw materials,
energy, water, and other natural resources in each life cycle phase) and emissions
(data on emissions of various pollutants in each life cycle phase, such as greenhouse
gasses, water, air, and soil emissions, and other pollutants), environmental impact
assessment (analysis of the product or service's impact on ecosystems, biodiversity,

climate change, and similar).

Data required for carbon footprint analysis includes energy consumption (details
about energy use such as electricity, heating fuel, use of engines or machinery,
including energy sources), material consumption (including their origin, production,
transportation, and final use or disposal), transportation and distribution (data
concerning product or service transportation from suppliers to end-users or
consumers, including modes of transport, distances, and fuel types), product or

service usage (impact of final usage on emissions, such as energy consumption, waste
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generation, product sustainability, and duration of use), waste disposal (quantity and
type of waste generated, along with emissions of waste treatment or disposal
methods), business travel, existing and outgoing production processes, linked
business processes and end-of-life product disposal.

Life Cycle Assessment (LCA), production cost analysis (PCA), and carbon dioxide
(CO») footprint evaluation are closely linked, providing a comprehensive approach
to assessing the sustainability and financial aspects of products or services. LCA
carefully studies the environmental impact of a product or service from its beginning
to end, covering stages like acquiring raw materials, production, distribution, use,
maintenance, and end-of-life. This assessment includes detailed information about
resource use, emissions, and environmental effects, particularly focusing on CO»
emissions. Concurrently, PCA looks at the costs associated with the entire life cycle,
including acquisition, operation, maintenance, and end-of-life. The financial data
reflects the material and energy aspects studied in LCA. Importantly, the production
and usage phases, central to PCA, significantly contribute to the carbon footprint,
aligning with the emissions evaluation in LCA. In essence, the shared ground among
LCA, PCA, and CO; emissions lies in their combined role in assessing the overall
sustainability of a product or service, where environmental considerations, economic
factors, and carbon footprint are intricately connected throughout the entire life

cycle.
3 Concepts and learning space

A learning space is a mathematical structure for modeling the process of learning
and understanding new concepts. Learning spaces are intended for modeling the
intellectual space, knowledge that individuals already possess and can still acquire
(Falmange, 2011, Bokal, Jerebic, 2023, Jerebic et al., 2023). In our research, we
applied the learning space concept within the framework of mathematical modeling
for sustainable process analysis. Table 1 comprises four columns, with the first
column outlining variables necessary for the mathematical model. A comprehensive
exploration of this topic is presented in the following sections. A brief overview

follows, "i"

denotes the index of a specific step of the process elaborated upon in
the columns, "Ai" denotes the technological matrix utilized at corresponding step
in the process, "di" serves as the decision vector specifying the desited resource

quantities at each step. The "yi" column represents the state of the world after each
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step in relation to the utilized or produced resources. The remaining three columns
each pertain to a specific aspect of the central problem we aim to calculate. The
"CO7" column informs us of the emissions generated at each step of the process.
"LCA" represents the environmental impact deriving from a chosen process step.

Finally, "PCA" encapsulates the economic information about a step in the given

process.
Table 1: Table of elements in corresponding model
CO; LCA PCA
i step of production step of product life cycle | Step of product
process manufacture
A Technological matrix of the i-th step
X Desired amounts to be produced during i-th step of the process
Vo Carbon footprint Environmental indicator | Costs of the first step
generated by the first value depending on resource
step source consumption, normally
zeto
Vi Carbon footprint State of resources and products after the i-th step
i=1...n | generated by the i-th
step source

4 Mathematical models and algorithms

The base model we apply is a linear cost and linear production model that is also
used in a parallel contribution Brun et al,, 2023. Aligned with Table 1, the model
denotes the state of the world at the i-th step of the process with y; € R™. The
decision vector of the same step is a m-dimensional vector x; € R™, and it specifies
all the desiderata of the production process that can be controlled. For simplicity, we
may assume all monitored quantities can be controlled, implying x; and y; have the
same dimension. The dimensions therefore constitute amounts of products,
byproducts, pollutants, as well as amount of resources such as (raw) materials, partial
products, energy, labor, time, money. The latter are usually reduced in quantity and
the former are produced by the vector of change at each step of the process, 4; X;.
The (linear) technology producing this change of the state of the world given decision
X; is described by technology matrix A;. This matrix is a square matrix by

assumptions and its coefficients represent specific constants of the process, such as
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prices, densities or relative densities and ingredient amounts in products, energy
requirements and similar. Having specified the initial state of the world yy, the model
of the process is then completely described by the following recurrence equation
y; = A;x; +y;—1 . Note that recurrence is elementary: the previous state of the
world is linearly augmented by the vector of change produced by multiplying the

decision vector with the technology matrix.

This iterative process continues throughout the entire sequence of steps, ensuring
that the state vector at each stage comprehensively represents the cumulative effects
of decisions and technological processes. Positive and negative values in the result
vector respectively denote the creation or acquisition and consumption or utilization
of resources, products, or byproducts. The final state vectot, Y¢inq1, encapsulates the
overall final state of the system, incorporating products, byproducts, and incurred

costs from the entire process.
5 A Domain-Specific Programming Language

A domain-specific language (DSL) is a specialized programming or specification
language designed for specific problem domains, representation techniques, or
solution approaches, enhancing precision and efficiency in data interpretation for
various applications (Fowler, M., 2010). In this section, we describe an innovative
idea of a domain specific language for description of longitudinal processes that
streamlines the method of sustainable process modeling and life cycle analysis,
ensuring users can effortlessly navigate the complexities of mathematical modeling
without requiring in-depth knowledge of matrices. Embracing a declarative
approach to process definition, users articulate relationships between components
without delving into procedural complexities. This abstraction prioritizes readability,

making the language accessible to a wider audience by focusing on expressing the
"what" rather than the "how" (Fowler, M., 2010).

At the core of the language lies the technological matrix, a dynamic representation
of interdependencies within a process. Rows in the matrix correspond to process
steps, while columns represent resources, emissions, costs, and other variables. This
matrix enables users to analyze resource flows and environmental impacts, with
costs and emissions dynamically calculated during the multiplication of the decision

vector. This ensures a realistic representation of the environmental and economic
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impact of each step in a chosen process, eliminating the need for users to manually

delve into matrix calculations.

Users of programming language define objectives using decision vectors expressing
desired resource quantities. The language dynamically generates the matrix and
vector required by the mathematical model, calculating emissions and costs during
the multiplication of the decision vector with the technological matrix. This feature
enables the exploration of diverse scenarios, allowing evaluation of decision-making

trade-offs, providing a holistic understanding of process impacts.

Facilitating multi-dimensional analysis, the language empowers users to assess the
implications of decisions across various dimensions simultaneously. Whether
evaluating resource consumption, emissions, energy usage, Or €CONOMIC COStS, USers
gain a comprehensive understanding, crucial for informed decision-making aligned
with sustainability goals. For instance, users can clearly see how each step of the
chosen process impacts the environment and economic standpoint and take

measures to reduce the emissions or cost of a certain step.

The language introduces a dynamic state evolution mechanism that empowers users
to simulate the life cycle of processes, capturing temporal variations and system
responses to changing conditions. Additionally, it recognizes diverse environmental
impacts by enabling the customization of environmental coefficients within the
technological matrix at the end of the chosen process. This adaptability ensures
alignment with specific sustainability metrics or industry standards, enhancing the

relevance and accuracy of the model.
The following image (Figure 1) illustrates a representation of the language syntax.
6 IMlustrative example

In this section, we elucidate the practical application of the formula and domain-
specific language through a detailed illustrative example, delving into the intricacies
of assessing carbon dioxide (COz) emissions, life cycle analysis, and production
costs. In the following illustrative example, we employ the designed DSL to assess

carbon dioxide (COy) emissions, life cycle analysis, and life production cost analysis
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of a sketch of a pizza-making process. We navigate through four integral phases:

production, procurement, baking, and consumption.

Commencing with production, the focus is on evaluating the environmental impact
associated with the cultivation and manufacturing of raw ingredients. Shifting to the

procurement phase, the focus broadens to encompass both environmental and

# Define resources, gases, and variables

: "kg",

: "kg", "Methane":

# Specify resource creation and emissions in the first step.

# Specify if the gases are produced or used

create_resources =
Tour"

27.9, "Methane": 20}},
0.000298}},

: =21}}

}

# Specify resource acquisition in the second step.
acquire_ resources = {
"Flour": {"quanti

: {"Money": 1.0}},
cy™: 2.5}},

ey": 1.68, "CO2": 0.192, "Methane": 0.26}},
: 7.905}}

Figure 1: Possible syntax of a domain-specific programming language

financial considerations, incorporating factors like transportation distance, gas
expenditure, and worker costs in the overall analysis. Transitioning to the baking
stage, further divided into dough preparation, topping addition, and baking, the DSL
allows for the specification of the cost of electricity and its corresponding
environmental implications at each juncture. Finally, we address the consumption
stage, completing the life cycle analysis within the boundaries of interest.
Consequently, as a result we get a vector representing the state of the world after the
entire pizza-making process. Every phase is represented as a separate entity within
the DSL, facilitating a nuanced examination of environmental and cost dimensions

across the entire process.
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The comprehensive evaluation of the pizza making lifecycle, considering factors
from CO; production during ingredient growth to vehicular methane emissions,
reveals a total emission of 14,5 kg of CO» used and 89 g of methane produced. The
associated cost amounts to 24 EUR, reflecting the estimated price for an average
individual to bake one pizza outside of the regular food production value chains.
However, it is important to note that the actual material cost of the pizza excluding
individual's work (but accounting for retail rather than wholesale prices) is 5 EUR,
rendering it comparable to the actual pizza cost. Within the pizza-making example,
the domain-specific language employs matrix calculations to generate vectors at each
stage, allowing users to access detailed insights into environmental impact and
production costs for every step of the process. Additionally, the DSL facilitates a
comprehensive overview by combining these individual vectors, enabling users to
obtain the state of the world not only at the conclusion of the entire process but also
at every intermediate step throughout the pizza production lifecycle. An in depth
analysis of this example including all the data and sources will be covered in a
submitted paper Alif et al, 2024.

7 Conclusions and further research

Production cost, life cycle analysis (LCA), and carbon footprint all share common
domain in being methods or concepts crucial to various aspects of business
operations and sustainable development. Despite serving different purposes, they
exhibit a common mathematical model implying several common characteristics. All
three concepts ate pivotal for sustainable business practices in assessing a company's
impact on the environment and society. Production cost, LCA, and carbon footprint
all involve measuring or assessing a company's impact on the environment.
Production cost focuses on determining the actual production costs, LCA assesses
the overall environmental impact of a product or service throughout its life cycle,
while carbon footprint evaluates greenhouse gas emissions across the entire supply
and use chain of a product or service. All three concepts are also crucial in
sustainability reporting for companies, enabling the evaluation and reporting of the
environmental impact of their operations, products, or services. While each concept
employs different approaches, all are indispensable for sustainable business practices

and improving companies’ environmental footprint.



. Alif et al.: Towards a Domain Specific Ianguage for Description of Iongitudinal Business Processes

Related to Digital and Green Transformation i

As we delve into the realm of environmental sustainability and corporate
responsibility, there remain promising avenues for further research in this dynamic
tield. Future investigations could explore the refinement and expansion of the
formulated approach and domain-specific language (DSL) to accommodate evolving
industry standards, emerging technologies, and shifting global priorities.
Additionally, researchers might delve into comparative studies assessing the
effectiveness of the DSL in diverse sectors and industties, providing valuable
insights into its adaptability and scalability. Another approach could also focus on
the development of standardized metrics and benchmarks within the DSL, fostering
a common language for companies to benchmark their environmental performance
against industry peers. Exploring the integration of artificial intelligence and machine
learning algorithms within the DSL could enhance predictive capabilities, enabling
companies to proactively identify potential environmental impacts and optimize
resource usage. Collaborative efforts between academia, industry stakeholders, and
policymakers could contribute to the creation of a robust and universally accepted
framework, fostering a more sustainable and resilient global business landscape.
Continued exploration of these aspects is essential for advancing our understanding
of the interplay between business operations, environmental impact, and sustainable
development, paving the way for informed decision-making and significant

contributions to a sustainable future.
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1 Introduction

In contemporary society, statistical analysis constitutes a powerful tool for
comprehending and interpreting data, enabling the extraction of reliable
conclusions. It is a distinguished scientific field that forms the basis for taking correct
decisions in various domains, from economics and business to health and education.
Regarding the educational process, an increasing number of educational institutions
and entities acknowledge the contribution of statistical analysis [Ferrandino, 2016].
This is because the insights it can provide are invaluable and contribute to

understanding the behavior and performance of students.

A progressively increasing number of statistical research studies are being conducted
by educational institutions at all levels, focusing on the characteristics and daily lives
of students, aiming to explain or even predict their performance. Various factors are
examined, such as socioeconomic background, gender, or even the use of mobile
phones [Lepp, Barkley, Karpinski, 2014], and how these correlates with school or
academic performance [Farooq, Chaudhry, Shafiq and Berhanu, 2011].

Such studies [Angeioplastis, Tsimpitis, Varsamis, Baggia, & Leskovar, 2023], served
as the catalyst for a statistical analysis of the characteristics of undergraduate students
in the Department of Computer, Informatics, and Telecommunications Engineering
at IHU. This analysis was tailored to meet the requirements of Greek educational
institutions, with a primary focus on the profiles through which students were

admitted to this specific undergraduate program.
2 Dataset

The final Oracle APEX database used consists of 9097 records, forming the
complete set of 60 courses offered in the undergraduate program of the Department
of Computer, Informatics, and Telecommunications Engineering at IHU. It includes
all grades and efforts from 383 students, both active and inactive, throughout all
years of the program's operation, along with other information crucial for statistical
analysis, such as place of origin, gender, method of admission to the department,
year of enrollment, and more. The data were processed anonymously with respect

to the personal information of all students.
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3 Oracle Application Express (APEX)

Oracle Application Express (APEX) offers several benefits for creating statistics and

managing web-based information systems. Here are some key insights:

1. Rapid Application Development: APEX is known for its rapid
application development capabilities, allowing users to create rich web
applications quickly, based on data within the Oracle database [Austwick,
2013].

2. Efficiency and Productivity: APEX enhances developer productivity by
providing tools like the Application Synopsis tool, which includes various
features for analyzing applications, thereby minimizing efficiency lags
[Srinivas, Biswas, & Srinivasan, 2010].

3. Web-Based Information System Advantages: The platform offers
significant advantages for web-based information systems, such as ease of
use, integration of components, fundamental concepts, and a structured
framework for development [Liu Hong-xing, 2008].

4. Low-Code Development: APEX assists in developing applications with
litle or no code, making it ideal for creating modern data-driven
applications quickly and efficiently [Veerasamy, 2022].

5. Global Deployment and Customization: APEX is suited for developing
applications that can be deployed globally, respecting linguistic and cultural
differences, and allows customization to meet specific application needs
[Scott, Buytaert, Cannell, et al., 2011].

4 Methodology

At first, we focused on the process of data extraction from the Department's
database from 2019 until current's season data. The next step involved cleaning,
processing and encoding the data, having as a main goal the categorization of the
data based on their characteristics. Creating a database in the Oracle APEX
environment helped to consolidate all the individual tables and avoid redundancy in
the data. Oracle APEX tools then helped in creating graphs and descriptive statistical
analysis of the results. This was followed by conducting statistical tests, which were
performed using the open-source software Jamovi and its libraries [Jr Miller and G.
Rupert, 1997], [The jamovi project, 2023]. The statistical tests conducted included
the Independent Samples t-test for 2 independent samples [J. Fox and S. Weisberg,
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2018] and a continuous variable, followed by Analysis of Variance (ANOVA) [R
Core Team, 2013].

5 Results
5.1 Descriptive Statistics

In the Department of Computer, Informatics and Telecommunications Engineering
— IHU a total of 383 students have been enrolled from 2019 until the time of the
research. Their distribution based on their biological gender is 60 females (15.67%)
and 323 males (84.33%), indicating a overwhelming preference of males in choosing
this specific department.

Figure 1: Distribution of biological gender of all students
Oniv (Green color) — females

Source: Own

Figure 2: Distribution of biological gender of all active students
‘Apgev (Blue color) — males
Source: Own
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The active students in the department are 324, meaning that out of the total 383, 59
students are either inactive or have left the department (15.40%). As evident in
Figure 2, the number of women among active students is 55 (16.97%), while men
are 269 (83.03%). Almost identical percentages compared to the total number of
admissions indicate that the rate at which students remain inactive or leave is the

same for both men and women.

The demographic data regarding the students' regions of origin is of particular
interest. Knowing the data for a total of 318 students, the results shown in Figure 3
have been extracted. Specifically, students coming from the Thessaloniki area
account for 27.04%, and those from the Serres region constitute 23.90%.
Collectively, students from these two areas make up more than half of the

department's students, with a percentage of 50.94%.

Figure 3: Distribution of students' place of origin

Source: Own

Furthermore, it's worth noting that a total of 231 students, accounting for 72.64%,
originate from the Central and Eastern Macedonia regions. This indicates that the

department attracts students from the same or surrounding Regional Units.

The method of student admission to the department was also examined. From the
analysis of data for all 383 entrants, whether active students or not, the following
results emerged: 78% of students were admitted to the department through the
General High School nationwide exams, 12% through nationwide exams for
Vocational High Schools, 5% through a 10% special admission process, while those



43RD INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT:

18
GREEN AND DIGITAL TRANSITION — CHALLENGE OR OPPORTUNITY

admitted through placement exams or other categories (5%, athletes, foreigners,

minorities, transfers) constitute 3% each.

EMAA - 12%

10% - 5%
' AAMAEL KATHFOPIEL - 3%
KATATAKTHPIEZ EZETAZEIT - 3%

EIZATQUIKEZ EZETAZEIZ (TEN. AYKEIQ) - 78%

Figure4: Percenages of students according to the methon of admission

Source: Own

e EIZATQITIKEX EEEATXIEIX (TEN. AYKEIO) — General High School
e  EITAA — Vocational High School

e KATATAKTHPIEX EEETAXEIX — Placement exams

° AAAEX KATHT'OPIEX — Other categories

5.2 Students' Performance
5.2.1 Success percentages for academic courses

The analysis of student performance constitutes the most significant part of this
study. In Figure 4, the success rates of students for each course offered in the
department are detailed. With blue color we can see the total number of students
that have passed the course, while with green we can see the number of students

that have passed the course with their first attempt.
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Student success.

Figure 5: Students' success percentages for each academic course

Source: Own

The overall success rates of students in each course were examined, as well as the
percentage of students who manage to pass each course "on the first attempt",
meaning during the semester in which the course is scheduled in the curriculum. The
results highlight the courses with the lowest and highest success rates, where deeper
reasons for students' failure to succeed in certain courses should be investigated in

a future research.
5.2.2 Correlation between students' grades and biological gender

It was deemed appropriate to examine whether there is a correlation between the
biological gender of students and the grades they achieve. To draw conclusions, the
independent samples t-test was selected. This is a statistical test used to examine
whether there are statistically significant differences between two independent

groups or two samples measured for a continuous variable.

Table 1: Statistics of biological gender

Biological Standard

gender Sample size Mean deviation
Grade Male 7306 3.93 2.79

Females 1686 4.04 2.72

In our case, the independent groups consist of biological genders (Male, Female),
and the continuous random variable is the grade, which takes values in the
continuous interval [0,10]. The results are shown in Tables 1 and 2. The field F refers
to the value of the F-test conducted using the Levene method [Schultz, 1985]. The

Levene F-test is a statistical test used to assess whether the variances (differences)
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among multiple groups are statistically significant. The mean grade for females is
4.04, slightly higher than that of males, which is 3.94, while the standard deviation
differs by approximately 0.07 between the two groups. The null hypothesis is defined
as the assumption that there are no statistically significant differences in the means

of grades between males and females with a significance level of 5%.

Table 2: Independent samples t-test

F Sig. t df Sig.(2-
tailed)
Grade Equal 3.06 0.08 -1.36 8990 0.174
variances
assumed
Equal -1.38 1.38 2570.15 0.167
variances not
assumed

Because the significance level of the test (referred to as p-value and denoted as Sig.
in the tables) is 0.17 > 0.05, this means that there is insufficient evidence to reject
the null hypothesis. Therefore, there is no statistically significant difference in the

mean grades between males and females.
5.2.3 Correlation between students’ grades and method of admission

It was considered important to investigate whether the method students were
admitted to the Department of Computer, Informatics and Telecommunications -
IHU affects their performance. The statistical test used for drawing conclusions was
the Analysis of Variance (ANOVA) with the Bonferroni method [Nakagawa, 2004].
The ANOVA (Analysis of Variance) statistical test allows the assessment among
multiple groups simultaneously and is particularly useful when determining if there
are significant differences between many conditions or experiments. The Bonferroni
method is an adjustment method for significance levels in multiple comparisons
between groups. If the p-value of each comparison is less than the corresponding
adjusted significance level, then the null hypothesis is rejected, and it is concluded

that there is statistical significance.
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Table 3: Descriptives statistics for the comparison between grade - method of admission

95% Confidence Interval for the
Standard Typical Mean Value
N Mean dewiation etror Lower Bound Upper Bound Myumum  Maxmum
GHS T489 4.00 276 0.03 394 4.06 0.00 10.00
WVHS 854 336 275 0.09 3.18 3.55 0.0000 10.00
GHS 10% 366 4.04 290 0.15 374 434 0.0000 10.00
Other 283 437 3.06 0.18 401 4.73 0.0000 10.00
Total 8992 395 278 0.02 3.90 4.01 0.0000 10.00

Students were divided in 4 categories. These categories are:

e  GHS — General High school nationwide exams

e VHS — Vocational High school nationwide exams

e GHS 10% — General High school with the method of 10%

e Other — Other categories included (5%, athletes, foreigners, minorities,

transfers)

Table 3 presents basic statistics for these four categories. Of significant importance
is the "Mean" field, displaying the average grades of students in each admission
category. It is observed that the mean grade for students coming from vocational

high schools is approximately 3.37, noticeably lower than the other average scores.

This is confirmed by the Bonferroni test in Table 4. The null hypothesis of the test
is that there ate no statistically significant differences in students' grades based on
their method of admission, with a significance level of 5%. It is observed that the p-
value < 0.001 for all comparisons in the "Vocational High School" category
compared to the other categories. This means that the null hypothesis "there are no
statistically significant differences in students' grades based on their method of
admission" is rejected, and the conclusion is drawn that the grades of students
coming from vocational high schools are lower compared to the grades of other
students. In the remaining categories, the p-value is greater than 0.05, indicating that
there are no statistically significant differences in the grades of students between

these specific categories.
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Table 4: Bonferroni method for the correlation between grade - method of admission

(1) Method of (J) Method of Magopé Méowv  Tumkd 95% Aidotnpa Epmarooivng
admission admission TIpwy (I-J) aggdhpa  Sig.  Katw gpaypa  Avw gpdaypa
GHS VHS 0.6352 0.1003 <0.001 0.3704 0.9000
GHS 10% -0.0391  0.1487  1.000 -0.4316 0.3532
Other -0.3692 01682 0.169 -0.8131 0.0747
VHS GHS -0.6352  0.1003 =<0.001 -0.9000 -0.3704
GHS 10% -0.6744  0.1735 <0.001 -1.1324 -0.2164
Other -1.0044  0.1905 <0.001 -1.5073 -0.5016
GHS 10% GHS 0.0391 01487 1.000 -0.3532 0.4316
VHS 0.6744 01735 <0.001 0.2164 1.1324
Other -0.3300 0.2199 0.801 -0.9103 0.2502
Other GHS 0.3692 0.1682 0.169 -0.0747 0.8131
VHS 1.0044  0.1905 <0.001 0.5018 1.5073
GHS 10% 0.3300 02199 0.801 -0.2502 0.9103
6 Conclusion

In the Department of Computer, Informatics and Telecommunications Engineering
at IHU., there are a total of 324 active students, with the distribution of their
biological gender being 55 females (15.67%) and 269 males (83.03%). The majority
of students come from the regions of Serres and Thessaloniki (50.94%), while the
department mainly attracts students from the central and eastern Macedonia regions
with a total percentage of 72.64%. Most of students have been admitted to the
department through nationwide exams (76.76%). There is no statistically significant
difference in the performance of students based on their biological gender. On the
contrary, it is statistically confirmed that students coming from vocational high
schools achieve significantly lower performance compared to other students.
Further research on the department's statistics, as well as the development of models

predicting student behavior, will be presented in future work.
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1 Introduction

In order to define an appropriate energy regulatory policy at the state level,
encourage energy efficiency, control the level of final energy consumption and select
production technologies, it is important to choose an adequate approach to energy
modeling (Sanchez-Escobar et al., 2021). Energy models can be developed for
effective prediction, planning, design, operation and optimization of energy systems
(Kondili, 2010). Energy modeling can also be described as a process that contains
three interrelated activities: model formulation, parameter estimation and model
validation (Labys, 1982).

Today, due to the advanced possibilities of using computers and computer
programming, the total number of energy models and their complexity are
constantly growing. The models differ considerably in terms of structure and scope
of application, while the complexity of the obtained results often presents a
challenging task for analysts in the mentioned field. It is also significant to point out
that “the modern energy economy requires more and more advanced models for

realistic assessment of future trends in the energy sector” (Backovié et al., 2024, p.
200).

The relevance of energy models is also reflected in the implementation of energy

decarbonization strategies. Four main challenges facing modern modeling of energy
systems are (Fodstad et al., 2022):

1. time and space for which the model is defined,

2. research into multi-energy systems (optimal coordination between different
energy categories, in English MES - Multi-Energy Systems),

3. modeling with a focus on uncertainty,

4. examining the behavior of energy consumers and modeling the energy

transition.

Energy planning and scenario creation within the model have two key goals:
providing guidance and projections on future energy systems, as well as providing
support to decision makers for the development of short-term and long-term energy
strategies (Cao et al., 2016). Comprehensive and integrated energy planning should

take into account the potential of increasing energy efficiency in order to reduce the
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need for investments in new technologies of electricity production and transmission
(Wang & Brown, 2014). The same authors add that improvements in knowledge-
based energy modeling are of crucial importance for planning the expansion of
energy transmission and distribution, as well as for the optimization of the energy

regulatory policy support mechanism.
2 Types of energy models relevant for energy efficiency projection

Energy systems are the subject of research primarily within two areas: (1) energy
economics and (2) process system engineering (Subramanian et al.,, 2018). The
process systems engineering approach is also based on economic foundations, such
as minimizing the life cycle costs of rational investments, assessing the impact of
market failures on the adoption of energy efficient technologies, efficient allocation

of resources and other economic theses (Sanstad & Howarth, 1994).

The problem of information asymmetry causes the bounded rationality of
consumers, which is another challenge for energy modeling. Contemporary
macroeconomics also indicates an increasing division in the distribution of
information and knowledge, that is, gradual asymmetry. Thus, while some market
participants have all the necessary information for decision-making, another market

group has none (Jaksi¢ & Prascevic, 2014).

Energy models can guide decision-making on investments in additional capacities
for electricity generation by defining different strategies for meeting future energy
requirements and environmental protection goals (Heuberger et al., 2017). There is
a need to model more efficient final energy consumption at the global level. The
development of the model filled the gap between techno-economic and
macroeconomic models. "What if" analysis of simulation energy models showed in

certain cases a more important contribution than optimal decision modeling.
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Figure 1: Concepts of energy efficiency
Source: (Koopmans & Te Velde, 2001)

Also important are CGE (Computable General Equilibrium) models, which assume
an analysis of a certain market structure and economic dynamics, and then add a
certain degree of technological details to the model. One of the first examples of
econometric methodologies for forming energy models was the DGEM (Dynamic
General Equilibrium Model) model by Berndt and others (Berndt et al., 1981). This
model incorporates nine production sectors and an analysis of energy consumption

in households according to the defined price formation strategy.

A similar methodology was used for the ZENCAP model of economic development
and analysis of capital needs within the energy sector (Codonti et al., 1980). For the
regional level, other authors have shown that data envelopment analysis (DEA) can
be used to assess with a high degree of certainty whether regions are using their
resources efficiently (Marti¢ & Savi¢, 2001). The DEA method can also be used to
investigate the specific impacts of electricity production on the environmental
efficiency of the region (Xie et al., 2012).
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Regarding the general purpose of creating an energy model, there is first a division
into three types of models (Hourcade et al., 2006): (1) models that project future
flows of energy with endogenous observation of economic activities using
econometric analysis, (2) research into the future of the energy system by forming
alternative of scenarios which are then compared with the reference scenario, (3)
backcasting — defining the vision of the desired future, and then analyzing the
corrections of the current situation for the sake of achieving future goals (also used

to evaluate the long-term economic consistency of alternative strategies).

As for the specific purposes, they depend on the research focus of the formed
model: (1) energy demand models consider demand as a function that causes
changes in the total population, income, energy prices, (2) energy supply models
focus on technical aspects and on testing whether the supply can meet the demand
for energy, with the inclusion of certain financial indicators, (3) impact models, i.e.
impact models caused by the adoption of current energy policy measures, which may
lead to changes in economic-financial parameters, social welfare or a change in the
protection strategy environment (these models assess the consequences of choosing
alternative options) (van Beeck, 1999). Other authors are of the opinion that for
integrated energy management it is of particular importance to create a model for

managing energy demand (Suganthi & Samuel, 2012).
3 Specification of energy models according to the analytical approach

According to the highlighted, analytical approach, energy models are classified into
top-down and bottom-up, that is, process-oriented models (Hourcade et al., 2006;
Subramanian et al., 2018; van Beeck, 1999). This basic division gained particular
importance during the 1980s and 1990s, due to the emergence of the debate on the
energy efficiency gap. Comparisons during the 1990s between the analysis of the
long-term general equilibrium in the energy sector through top-down models (with
optimal allocation of resources within a perfectly competitive market), on the one
hand, and conventional macroeconomic models of short-term dynamic analysis, on
the other hand (Grubb et al., 1993). In order to clearly see the difference between
the currently available, advanced energy models, the following table shows the basic
characteristics of the models according to their type and the methodology they use.
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31 Top-down energy modelling tools

Top-down models use aggregated data to conduct synergy analysis between sectors
(Sanchez-Escobar et al., 2021). The mentioned models include the analysis of the
entire economy considering ongoing market distortions, money spillovers and
income effects for different economic subjects, with pronounced endogeneity of
economic activities in the period of the energy crisis (Bohringer & Rutherford,
2008).

Although engineering bottom-up models may underestimate costs by neglecting the
technology implementation process, economic top-down models tend to
overestimate costs while omitting the potential for structural change and energy
efficiency growth resulting from regulatory policy incentives (Grubb et al., 1993).
Top-down models are formed with the assumption of efficient allocation of all
energy inputs and final goods by a competitive market, and this also applies to CGE
models. On the other hand, bottom-up models point to additional opportunities to
improve energy efficiency through state support mechanisms (Hourcade et al,
2006). Also, top-down models seck to form a holistic perspective of the economy,
but looking at the energy sector in an apparently simplified and aggregated way.

Conventional top-down models have trouble assessing the combined effect of price-
based regulatory policies (such as carbon taxes, tradable energy permits) and
regulation of specific energy production technologies, given that they register
technological change as an abstract, aggregate phenomenon—implicit with aspect
of substitution elasticity (Hourcade et al., 2000). Essentially, these models primarily
examine the consequences of regulatory policy on public finances, economic
competitiveness and employment levels (Hourcade et al, 2006). Some of the

advantages of the top-down model are (Vogt, 2020):

1. low costs and quick implementation based on routine collection of available
data,

2. ecasy identification and quantification of the effects of equipment
replacement for the energy system,

3. historical data for a time period of only one year is sufficient for modeling,
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4. the model quickly recognizes changes in final energy consumption caused
by the appearance of unknown factors such as unplanned changes in

operating procedures.
There are also certain disadvantages of the mentioned models (Vogt, 2020):

1. if the data collection is not carried out in an appropriate way, a low degree
of accuracy of the model can be obtained,

2. if the model shows results that deviate significantly from the expected, it
means that the process, technology or piece of equipment that led to the
deviation cannot be recognized, but the entire system must be modeled
again,

3. specific knowledge in the field of statistics is required, more precisely the
description of the statistical validation of the model is difficult to present
without prior knowledge of the model.

3.2 Bottom-up energy modelling tools

Contrary to top-down energy models, bottom-up models contain more
technological details and use an economically driven approach to evaluate the
technologies used. The assumptions of the model are defined with reference to
technological diffusion, investments and operating costs of power plants (Herbst et
al., 2012). Considering that they provide numerous possibilities for clarifying the
reasons for the occurrence of certain outcomes within the energy sector and
considering that they are based on high program complexity, these models can
reliably project the adoption of new energy production technologies, with the aim
of informing about new support mechanisms for regulatory energy policy (Adams,
2019).

The failure of certain consumers and companies to minimize the costs of required
energy services is often related to the dynamic nature of energy efficiency
development and the complexity of the diffusion of efficient technologies (Sanstad
& Howarth, 1994). Therefore, the general theory of economic balance can be used
to show the outcome of the adaptation of new production technologies to the energy
system, but within the same theory, the analysis of the dynamic process that led to
their application is neglected.
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Given the nature of incremental technology change, the bottom-up approach is
likely to overestimate the economic potential of full penetration of energy-saving
technologies. According to Grubb and other authors (Grubb et al., 1993), bottom-
up studies of practical application suggest the existence of an even greater potential
for reducing emissions of harmful gases and total costs compared to the
extrapolation of energy demand of the top-down model. In this way, the authors
conclude that the application of the model indicates that top-down is not optimal in
terms of the available technologies under consideration, but that significant savings
in energy consumption can be achieved by creating a different scenario that would
represent the engineering optimum. It should be noted that even CGE top-down
models often contain only aggregated data without details on technologies, so
disintegration is necessary to disaggregate electricity generation into the results of

different generation technologies (Truong & Hamasaki, 2021).

Some bottom-up models include macroeconomic feedback, while others estimate
microeconomic behavioral parameters for energy production technology selection
(Hourcade et al., 2006). The same authors state that certain top-down models have
incorporated technological complexity for energy supply sectors. By comparing the
deterministic and stochastic models using the TIMES energy model, it is noticeable
that the stochastic interpretation is more realistic for approximating the general costs
of the energy system, because it requires the presentation of uncertain parameters
specific to the model itself (Seljom & Tomasgard, 2015).

Bottom-up models look at energy efficiency through the reduction of energy use of
a certain technology or device compared to a reference scenario. In contrast to top-
down modeling of energy demand, ex post research on household income elasticity
with a combination of economic and structural variables clearly contributes to the

identification of energy use per unit of activity.

Three main areas for bottom-up database management research are presented
(Koopmans & Te Velde, 2001): (1) projection of demand for energy and energy
services, with reference to the trend of replacing technology based on the use of
conventional fuels with technology that uses electricity , (2) energy efficiency
depends on the realized strategy of energy development: investments in existing
technologies or complete replacement with modern technologies, (3) the model may

lack an assessment of the speed of adaptation of the current to perfect ex post
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efficiency of the energy system, which should be improved in new versions of the

model .
4 Conclusion

The existence of two alternative approaches to energy modeling often leads to
inconsistency within research and to confusion among analysts when choosing an
adequate method. Insufficient availability of information by energy companies is
seen as a limiting factor when analyzing energy in a state of market failure.
Irreversible investments in energy efficiency that depend on uncertain, future energy
prices require the use of high discount rates by investors, especially in case of their
aversion to risk (Koopmans & Te Velde, 2001). Dynamic optimization models are
used as energy models, which should form the entire structure of the energy sector,
taking into account the relevant technological, economic and environmental
characteristics of the energy system (Strubegger & Messner, 1987). Hence, the
heterogeneity of applied energy models and the energy scenarios defined in them
require specific, technically advanced skills for an adequate assessment of

movements in such a multidisciplinary discipline (Cao et al., 2016).

The extreme complexity of the choice of technology for the production of electricity
and the planning of investments in the energy sector make it a challenge for a
detailed analysis. The main reasons for this complexity are the high integration of
the energy system, which is shown by the power grid, as well as the variety of

technologies for converting resources into final products, ie. fuel (Kavrakoglu,
1987).

Directing economic processes towards the stimulation of the development of
production technologies that reduce the emission of harmful gases with the
greenhouse effect created an additional difference between the aforementioned
analytical approaches. Energy policy makers should make decisions about the goals
of the energy sector with a view to economic efficiency, environmental effectiveness
and political-administrative feasibility of support mechanisms for selected
technologies (Hourcade et al., 2000).
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For the purpose of forecasting the total demand for energy, the methodological
framework of energy models has advanced a lot, especially from the aspect of
applicability of the concept of artificial intelligence. Empirical findings point to the
fact that there is no one-size-fits-all methodology that would solve all the various
challenges faced by business entities in the energy system. Some of the most
important model methodologies, the time frame they cover, as well as their
advantages and disadvantages indicate their essential importance for the long-term

projection of energy efficiency.
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1 Introduction

In the era of climate change, many ecosystems are gradually approaching a
tipping point that would have a negative impact on the environmental services
provided to humanity. As environmental degradation and crises pose a serious
threat to humanity, there is an urgent need to monitor the state of ecosystems
and pursue sustainable environmental management. However, environmental
data is becoming increasingly complex, comprehensive and detailed. Tackling the
large, multidisciplinary problems facing today's environmental scientists requites
the ability to utilise the available data and information for decision-making.
Successfully synthesising heterogeneous data from multiple sources to support
holistic analyses and generate new insights requires the application of advanced
analytical techniques and data science methods (see e.g. (Gibert et al., 2018;
Gupta et al., 2021; Hristopulos et al., 2020)).

The increasing use of data analytics creates a need for a new profile of
professionals who understand big data and are able to use a variety of software
tools to extract useful information for decision making. To train such
professionals, educational institutions need both the infrastructure and the
teaching staff familiar with data analysis. These goals are being pursued with the
Erasmus+ project Including EVERyone in GREEN Data Analysis (EverGreen,
https://evergreen.fri.uniza.sk/)!, which aims to develop innovative teaching
materials and make them available to lecturers and students. These outputs will
strengthen the digital readiness, resilience and capacity of educators and students

and build their digital and sustainability competences.

To illustrate the usefulness of the EverGreen project, this paper presents the
results of a case study on the analysis of environmental data on air quality of the
Municipality of Kranj (MOK), analysed with Oracle Analytics Cloud (OAC), as
one of the most powerful software tools for data analytics. The aim of the paper
is to illustrate the main data visualization features of the OAC tool using a real-
life example, thus bringing it closer to the students and the professional audience

concerned.

! Partners of the project are: Zilinskd univerzita v Ziline (Slovakia) — leading partner, Veleudiliste u Sibeniku
(Croatia), Univerzita Pardubice (Czech Republic), Inkubator za nove tehnologije Trokut Sibenik d.o.o.
(Croatia), and Univerza v Mariboru (Slovenia).
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2 Oracle Platform for Data Analytics
21 Oracle Cloud Infrastructure (OCI)

Oracle Cloud Infrastructure (OCI) supportts all cloud computing architectures
(public, private and hybrid cloud) and all types of cloud services (Infrastructure
as a Service - IaaS, Platform as a Service - PaaS and Software as a Service - SaaS).
It offers cloud-based solutions that were previously only available on-premise.
The solution uses autonomous Oracle services, an integrated security layer,
robust features and optimization techniques that provide many benefits when
using the included tools. Most importantly, OCI provides an excellent location
for an autonomous Oracle database that can be restored, repaired or extended in
the cloud without database administrator intervention. By using machine learning
to automate routine tasks, an autonomous database provides higher
performance, greater security and improved operational efficiency, allowing
developers to spend more time developing business applications (Oracle, 2024a).
OCI offers a wide range of tools:

e Oracle Analytics uses machine learning and artificial intelligence (Al)
to help with decision-making. It offers Oracle Analytics Cloud, Oracle
Big Data Service, Oracle Big Data SQL Cloud Service, Oracle Data
Science and Oracle Cloud Infrastructure Data Flow, among others.

e Application development environment including Tools API
Gateways, Blockchain, Data Science, Digital Assistants, Oracle MySQL
Database Service. Oracle Application Express (APEX) and Visual
Builder also stand out among the tools that enable quick and easy
development of web applications with SQL, PL/SQL and JavaScript
functionalities.

e Database which includes autonomous transaction processing,
autonomous data warehouse, JSON database, database as a cloud setrvice
(virtual computer), Exadata Cloud Service, etc.

e Integration tools such as API Gateway, Application Integration, Oracle
GoldenGate, Oracle Data Integrator, Oracle Cloud Infrastructure Data
Integration, and SOA Cloud Setrvice.

e Control and management tools that enable recording, monitoring,

notification, resource management, etc.
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e Connectivity and networking tools such as DNS server, e-mail,
FastConnect, health checks, load balancing, and virtual network in the
cloud.

e Storage tools that enable archiving, block storage, data transfer, file
storage, use of local NVMe SSD storage, object storage, etc.

2.2 Oracle Analytics Cloud (OAC)

Oracle Analytics Cloud (OAC) is a data analysis tool included in OCI that uses a
graphical interface that allows the analyst to work intuitively and easily with a
variety of features. OAC includes a wide range of tools for data visualization,
custom analytics, business intelligence and advanced analytics. Connecting to
different data sources is very easy, as is preparing and transforming data into the
appropriate format. OAC uses machine learning methods for predictive insights
(Oracle, 2023). As the name of the tool suggests, OAC is available as a cloud
service, which greatly simplifies the use of the tool within the organization and
makes it possible to work in the environment using only a browser. Figure 1
shows the dashboard in the OAC environment. The desktop can be personalized
and adapted to the uset’s needs. By default, the latest workbooks, datasets, and
data flows are displayed on the dashboard.

= ORACLE' Analytics

la

|||||| A

csv
MOK Analytics Mok Test WOD Workbook wop ANl
alenka.baggia@um.s: slenka baggia@um.s alenka baggia@um.s: alenka baggia@um.s

-

Workbooks

MOK Analyts WOD Workbook New Workbook

alenka.b alenka.baggia@umsi alenka.baggia@um.si

Datasets
[ Mok Test [ wooa [® wooz1

Data Flows

New Data Flow

Figure 1: Oracle Analytics Cloud dashboard

Source: Own
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As comprehensive cloud-based analysis platform OAC includes all the key

functions required for a powerful data analysis tool:

e Data integration and preparation: Various data soutrces can be used
and the process of cleansing, shaping and converting raw data into a
format suitable for analysis is very intuitive. For example, a column in a
dataset can be easily converted from a measure to an attribute, data
formats can be changed, specific data formats can be used to visualise
locations, etc.

e Data visualisation: Users can create interactive and insightful
visualisations, dashboards, and reports without any special technical
knowledge. In addition, OAC offers special automatic insights feature
that uses Al to suggest different visualisations to the user.

e Self-service versus advanced analytics: On the one hand, OAC offers
business users the ability to explore and analyse data themselves, but on
the other hand, it also offers features such as predictive analytics and

machine learning.

In addition, integration into the Oracle Ecosystem is one of the benefits of OAC,
along with robust security measures and governance features to maintain control
over the data. Since OAC is a cloud-native solution, it reduces the IT teams'

infrastructure management efforts.

All these benefits led to the decision to use OAC as the primary tool for
environmental data analysis in the EverGreen project. Three different cases were
prepared to familiarise the user with the basic features of the OAC tool. The first
case was that of the Municipality of Kranj, in which real environmental data on
air quality was used. The case, the data used in this case and some examples of

data analysis are presented in the following chapters.
3 Municipality of Kranj Case Study

In April 2022, Kranj was selected as part of the European Commission's project
with the mission of implementation of 100 climate-neutral and smart cities by
2030. This was the result of an important step taken by the Municipality of Kranj
in 2018 when it decided to implement environmental monitoring by setting up a

smart city network for the Internet of Things (IoT). As part of this initiative,
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indicative measuring devices were installed at strategically selected locations to
systematically monitor air quality, noise levels and meteorological data. The
locations were selected based on the assumption of increased air pollution due
to emissions from various sources such as traffic, combustion plants and
industrial activities. As part of this project, citizens can access real-time
environmental data via their mobile devices and the official website of the
Municipality of Kranj, leading to increased awareness and engagement (Mestna
obcina Kranj, 2023).

Pollutants and meteorological data are measured continuously at individual
measuring stations. For our case study, dust particles PM10 and PM2.5, nitrogen
oxides, expressed as NO2, CO, O3, temperature, humidity, air pressure and noise

were included in the analyses.

The environmental regulations in Slovenia (Dectee on Ambient Air Quality
(Uredba o kakovosti zunanjega zraka, 2011; Uredba o spremembah in
dopolnitvah Uredbe o kakovosti zunanjega zraka, 2015; Uredba o spremembah
Uredbe o kakovosti zunanjega zraka, 2018) and Environment Protection Acvt
(Zakon o varstvu okolja (ZVO-2), 2022) define the limit and target values that
are decisive for the protection of human health. According to this regulation, the
distinction between limit and target values is defined as follows below.

A scientifically based limit value aims to prevent, avoid or reduce harmful effects
on human health or the envitonment. It is set so that it is reached within a certain
period of time and may no longer be exceeded once it has been reached. A target
value for the prevention, avoidance or reduction of harmful effects on human
health or the environment is ideally achieved within a certain period of time.
Table 1 provides an overview of the limit and target values for the parameters
measured at the monitoring stations in the municipality of Kranj. Limit values
have been set for all parameters except ozone, while a target value has been set

for ozone.
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Table 1: Limit/target values for the parameters observed

Parameter Unit Measu;zi?:gt time Limit/target value
1 hour 200, max 18
Nitrogen exceedances/year
.. pg/m3 V!
dioxide (NO2) Year 40
50, max 35
PM10 ug/m3 24 hours exceedances/year
Year 40
PM2.5 pg/m3 Year 20
Carbon
monoxide Mg/m3 8 hours 10
(CO)
120, max 25
Ozon (03) ng/m3 8 hours exceedances/year

Source: (Mestna ob¢ina Kranj, 2023)

Based on these measurements, the Air Quality Index (AQI) is used to display
immediate information on current air quality so that they can adjust their
activities according to air pollution. An example of an AQI meter is shown in
Figure 2.

Air quality

Kranj. S 10-c

Timetable Q Parkings & E] I 17

charging stations

Figure 2: Excerpt from the Smart Kranj website
Source: (Mestna obc¢ina Kranj, 2024)

In addition to the environmental data, the sample data also contained noise
values. According to the Decree on the Assessment and Management of
Environmental Noise (Uredba o ocenjevanju in urejanju hrupa v okolju, 2004;
Uredba o spremembah Uredbe o ocenjevanju in urejanju hrupa v okolju, 2019;
Uredba o spremembah Uredbe o ocenjevanju in urejanju hrupa v okolju, 2022),
there are four levels of noise limits, with levels 1T and 111 include residential areas

that have a critical noise level of 65 and 80 dBA respectively.
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3 Methodology

The input data for the analyses were provided by the MOK in .csv format. The
air quality data, the air quality history and the air quality sensors for the period
from November 23, 2022, to February 5, 2024, were included in the present

analysis.

In order to carry out an efficient data analysis, the data contained in the dataset
must be cleansed. The first challenge arose even before the data was imported
into the Oracle APEX database tables (Oracle, 2024b). The values of PM10 and
PM2.5, which were smaller than 2 were represented with smaller signs and the
number 2: <2. This caused major problems when importing the data, as the data
was initially treated as text and some values were distorted. To avoid this, we first

replaced all strings »<2« with 1 before importing the data into the database.

The .csv files were first uploaded to the Oracle APEX instance in the Oracle
Cloud Infrastructure to be cleaned and normalised before analysis. The three

empty columns in air_guality and one in air_quality_sensors were dropped. Figure
3 shows the first three tables created in Oracle APEX.

AIR_QUALITY AIR_QUALITY_HISTORY AIR_QUALITY_SENSORS
P *ID NUMBER P *ID [ ER P *ID NUMBER

SENSOR_ID NUMBER SENSOR_ID N NAME VARCHAR2 (100)
NO2 NUMBER TIME (50 HARDWARE_ID VARCHAR?2 (255)
co NUMBER DATE_ DATE LATITUDE NUMBER

03 NUMBER INDEX_ NUMBER LONGITUDE NUMBER
PRESSURE NUMBER CREATED_AT  DATE CREATED_AT DATE

HUMIDITY NUMBER UPDATED_AT  DATE UPDATED_AT DATE
TEMPERATURE NUMBER ACTIVE NUMBER

@ AIR_GUALITY_HISTORY_CON (ID)

PM10 NUMBER
PM2.5 NUMBER = AIR_QUALITY_SENSORS_CON (ID)
PM1 NUMBER
S02 NUMBER
INDEX_ NUMBER
NOISE NUMBER

CREATED_AT DATE
UPDATED_AT DATE

& AIR_QUALITY_CON (ID)
& AIR_QUALITY_IDX (ID)

Figure 3: First tables created in Oracle APEX

Source: Own

When reviewing the data, it became clear that the data is not normalised and
many values are missing in the AIR_QUALITY table. Not all measurements
were carried out at all locations and not all measurements were carried out in the

same period. In addition, some measurements (e.g. AQI) are based on moving
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averages of other measurements and are therefore only calculated when the
required data is available. Since we did not want to lose so much valuable data,
we decided to normalise the output. The AQI is available in each row for each
ID. Therefore, this measure was included in the AQI table, along with the
sensor_id, created_at and updated_at data. All other data was split into individual
tables based on the ID and the specific parameter value. The tables were exported
from APEX and imported into the OAC dataset. The ID was defined as a join
condition for internal links between the individual data sources (Figure 4).

noise
temperature
air_quality_sensors air_quality_index o2

pressure

pm1

Figure 4: Initial dataset in Oracle Analytics Cloud

Source: Own

The process of data cleansing was continued in the OAC. First, the data was
checked and the attributes defined. Based on the initial inputs, most of the
imported data were identified as measures, so further steps were required to
update the dataset. In addition, based on the expected analyses, the geolocation
data (latitude and longitude) were converted to location settings and several
conversions based on date data formats (day of the week, month of the year, time

of year, time of day, etc.) were performed.
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4 Data analysis and visualizations

After cleaning and formatting, the dataset was ready for analysis and visualisation.
OAC offers the "Auto-Insights" feature, where visualisations and charts are
actively created based on the obtained granularity of the dataset by selecting
measures and dimensions and establishing relationships between the data
elements. This process leads to a collection of insights from the dataset (Oracle,
2024). Apart from the automated insights, our first goal was to visualise a map

of the sensor locations with the average AQI values as a mark diameter (Figure
5).

Kranj

rehek B Laze M Plenine M Arso M Zdravstvenidom M Miaka - Miaska cesta Bl Miskalekarna

VGINDEX. 21 : e | 2

@ latitude, longitude

Figure 5: Locations of sensors and corresponding AQI values

Source: Own

From the variety of visualisations suggested by the Auto-Insight tool and our
preferences, several visualisations were selected. First, insights into various

possible presentations of the average AQI values, as shown in Figure 0.
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Figure 6: Different visualizations of average AQI values

Source: Own

Further analyses focused on the noise level, the correlations between the AQI
and other measured variables, and the graphical representation of PM2.5 and

PM10 (Figure 7).
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Figure 7: Visualizations of average PM10 values with limits

Source: Own

The selected visualisations presented here show only some of many different
possibilities, but due to the limited length of the paper, we cannot present all of
them.
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5 Conclusions

Oracle Cloud Infrastructure offers a variety of functionalities, of which Oracle
Analytics was used to analyse the environmental data recently collected in the
Municipality of Kranj. During the development of the presented case, we
experienced the flexibility of the platform. Starting with a wide range of input
data and different data sources that can be used to define the dataset, to the
multiple options for data cleansing and formatting. In addition, a
recommendation tool in the dataset offers a variety of suggestions for improving
the dataset, e.g. extracting part of the data or reformatting data. When the dataset
is prepared, the visualisation tool also offers automatic generation of the most
appropriate visualisation based on the type of data selected by the user. With the
Auto-Insights tool, data analysis can be viewed from different perspectives and

useful visualisations can be easily added to the presentation.

All in all, the OAC has proven to be an effective tool for data analysis, allowing
both users with limited knowledge to take advantage of its many features and
experienced users to visualise data from a variety of different perspectives. In line
with the goals of the Evergreen project, further use cases are currently being
developed to test the usability of the OAC, including the open data source of
Wortld Ocean data. By using different input data formats and analysis
requirements, deeper insights will be gained that will later be shared with students
as part of the piloting of the tutorials.
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Po definiciji je druzbena odgovornost tista osebna odgovornost,
ki jo izkazujemo do celotne druzbe. Cilj raziskave je ugotoviti
razvitost osebne druzbene odgovornosti studentov zdravstvene
nege ter najti mozna podrodja za razvoj odgovornosti. Metoda:
Uporabili smo kvantitativno raziskovalno metodologijo in
anketirali Studente visokosolskega s$tudijskega programa
Zdravstvena nega (VS) na Fakulteti za zdravstvo Angele Boskin.
Vzorec obsega 107 oseb. Merski instrument obsega trditve s
podro¢ja druzbeno odgovornega ravnanja ter motivov zanj.
Rezultati:  Anketiranim je med aktivnostmi druzbeno
odgovornega ravnanja najpomembnejsa pomoc¢ bolnim (71 %).
V vec kot 90 % pa sami sebe ocenjujejo s trditvami, ki jih lahko
pripiSemo v pravno in eticno dimenzijo osebne druzbene
odgovornosti. Motivi za druzbeno odgovorno ravnanje izhajajo
iz notranje motivacije, najvisje je ocenjeno zadovoljstvo s svojim
delom (PV = 4,7, SO = 0,6). Razprava: Rezultati so nam dali
osnovo za umestitev vsebin osebne in druzbene odgovornosti v
studijske vsebine, saj izobrazujemo in vzgajamo za poklice, kjer
je ta zavest Se kako pomembna, ravno tako kot je pomembna za

prihodnost zdrave druzbe.
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By definition, social responsibility is the personal responsibility
that we show towards society as a whole. The aim of the research
is to determine the development of personal social responsibility
of nursing students and to find possible areas for the
development of responsibility. Method: We used a quantitative
research methodology and surveyed nursing students at Angela
Boskin Faculty of Health Care. The sample consists of 107
persons. The instrument includes statements from the field of
socially responsible behavior and motives for it. Results: Helping
the sick is the most important among socially responsible
behavior (71%). In more than 90%, however, they evaluate
themselves with statements that can be attributed to the legal and
ethical dimension of personal social responsibility. Motives for
socially responsible behavior come from internal motivation, the
highest rating is satisfaction with one's work (PV = 4.7, SO =
0.6). Discussion: The results gave us the basis for placing the
content of personal and social responsibility in the study content,
as we educate and train for professions where this awareness is
important, just as it is important for the future of a healthy

society.
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1 Uvod

Druzbeno odgovorno delovanje v razvitem svetu se kaze kot zelo pomembno, s3j
zajema tiste dejavnosti, ki so v skladu s pricakovanji in vrednotami druzbe. Temelji
druzbene odgovornosti v Evropski Uniji so bili zastavljeni v Zeleni knjigi (Green
Paper on Promoting a European Framework for CSR - Commission of the
European Communities, 2001) iz leta 2001 (Nahtigal, 2018). V samem jedru
druzbene odgovornosti je prizadevanje za eticno delovanje, delovanje za skupno
dobro in ustvarjanje blaginje za vse generacije, sedanje in generacije prihodnosti
(Drobnig, 2018).

Delovanje, ki temelji na druzbeni odgovornosti je povezano z ustrezno vzgojo in
izobrazevanjem, uveljavitvijo pravne drzave in vecjo odzivnostjo drzavnih organov.
Eti¢no spostovanje v vsakdanjem zivljenju je povezano z razvijanjem znanja na tem
podro¢ju. Postavlja se vprasanje ali bo ¢lovestvo razvilo druzbeno odgovornost v
vsakodnevni praksi ali pa bo uni¢ilo moznosti obstoja clovestva. Iz tega sledi
usmeritev v deset temeljnih zahtev druzbene odgovornosti, ki so odgovornost do
naravnega okolja, do prihodnjih rodov in za razvoj, do starejsih, invalidov in za
zdravje, do dela, do podjetnistva, druzbeno odgovorno korporacijsko upravljanje,
druzbeno odgovorno upravljanje javnega premozenja, druzbeno odgovorno javno
upravljanje, druzbeno odgovorno zunanjo in varnostno politiko, do zgodovine in
kulture (Bohinc & Mulej, 2018).

Druzbena odgovornost je sestavni del ekonomske in druzbene trajnosti, ki vpliva na
kakovost zivljenja skupnosti. Zato morajo biti izhodisce ljudje, saj sodelujejo pri
reSevanju problemov druzbe. V tem procesu imajo izobrazevalne ustanove temeljno
vlogo, saj na njih temelji odnos med akademskim svetom in realnostjo in nosijo tezo
druzbenih sprememb. Na ta nacin se univerzitetna druzbena odgovornost pojavi kot
politika uspesnosti Studentov, profesorjev in menedzerjev in vpliva na zadovoljstvo
in dojemanje druzbene odgovornosti. V raziskavi pri 120 $tudentih, starih od 18 do
38 let so Fonseca in sodelavei (2019) izmerili stopnjo druzbene odgovornosti in
zavzetosti za to podrocje v izobrazevalnem procesu. Rezultati so pokazali, da je
stopnja druzbene odgovornosti in zavzetosti Studentov na splo$no visoka,
upostevajoc¢ elemente poklica in delovanja, timskega dela in vpliva v ozjem okolju.
Prav tako rezultati kazejo, da zavezanost drugim in okolju, iskanje skupnega dobrega,

empatija in sluzenje drugemu predstavljajo elemente z najnizjo vrednostjo.
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V Standardu za druzbeno odgovornost 1SO26000:2010 (SIST, 2012) je zapisana
trenutno najbolj uporabljena definicija druzbene odgovornosti: »Druzbena
odgovornost je odgovornost organizacije za vplive njenih odlocitev in dejavnosti na

druzbo in okolje, da s preglednim in eticnim ravnanjem:

e prispeva k trajnostnemu razvoju, vklju¢no z zdravjem in blaginjo druzbe,
e uposteva pricakovanja deleznikov,
e je v skladu z veljavno zakonodajo in mednarodnimi normami delovanja,

e ter je integrirana v celotno organizacijo in jo izvaja v svojih odnosih«
(Ekvilib institut, n. d.)

Ker je na podrocje izobrazevanja za poklic zdravstvene nege precejsen poudarek na
prostovoljnem in humanitarnem delu, ker je velik del kurikuluma namenjen
vsebinam etike in ker se pri¢akuje visok nivo druzbene odgovornosti, nas je zanimalo

ali je temu res tako.
2 Empiri¢ni del

Cilj raziskave je bil ugotoviti razvitost osebne druzbene odgovornosti Studentov
zdravstvene nege, najti mozna podrocja za razvoj odgovornosti ter identificirati

potrebe za umestitev v Studijske vsebine.

2.1 Raziskovalna metodologija

Uporabili smo kvantitativno raziskovalno metodologijo in s pomocjo spletnega
vprasalnika anketirali Studente visoko$olskega $tudijskega programa Zdravstvena
nega (VS) na Fakulteti za zdravstvo Angele Boskin. Pred zacetkom smo pridobili
pozitivno mnenje Komisije za znanstveno - raziskovalno in razvojno dejavnost
fakultete. Merski instrument je bil sestavljen na podlagi pregleda literature (Davis, et
al, 2021, Kim, 2023) in obsega trditve s podro¢ja druzbeno odgovornega ravnanja,
osebnega delovanja v zdravstvu, motivov, ter ravnanja, ki nakazuje na osebno
druzbeno odgovornost. Uporabili smo spletni vprasalnik v programu 1Ka.
Zanesljivost instrumenta je dobra, saj je za posamezne sklope vrednost Cronbach
alfa med 0,762 in 0,889.
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Populacija $tudentov v $tudijskem letu 2023 /24 obsega 255 oseb, odgovorilo je 107,
torej 41,9 % studentov, od tega 21 % moskih in 79 % zensk. Povpre¢no so bili stari
28,4 (SO =9,2) let.

Rezultate smo obdelali s programom SPSS, in uporabili uni in bivariatno statistiko,
kjer smo za statisticno pomembne razlike uporabili stopnjo tveganja na ravni 5 % in
manj (p < 0,05).

3 Rezultati

Anketirance smo prosili, da izmed ponujenih moznosti, opredelijo tri prioritetne
aktivnosti, ki njim pomenijo druzbeno odgovorno ravnanje. Ugotavljamo, da je
najpomembnejsa pomo¢ bolnim (71 %). Na drugem mestu po prioritetah je
Zagotavljanje zdravega in primernega delovnega okolja za zaposlene (57,9 %)
ter nato na tretjem mestu Skrb za okolje in ekologijo (53,3 %).

Zanimalo nas je, kaksni so odgovori studentov, ¢e jih vprasamo o tem, katero
vedenje velja za njih. Trditve se nanasajo na vec vidikov druzbene odgovornosti, kot:
eti¢no, filantropsko, okoljsko, pravno in ekonomsko odgovornost (Davis, et al,

2021).

Rezultati kazejo da je nad 90 % sodelujocih studentov oznadilo tiste trditve, ki jih
lahko pripisemo pravni in eti¢ni dimenziji osebne druzbene odgovornosti. Ostale
trditve so izbrane v manjSem delezu, manj je filantropicnih aktivnosti, ekonomske
in okoljske odgovornosti, Se najmanj pa je sodelovanja v nevladnih organizacijah (28
% anketiranih).

Zanimalo nas je, ali je med S$tudenti zaznati razlike glede na njihove
sociodemografske znacilnosti. Pomembne razlike smo nasli glede na starost

studentov, ter glede na to, ali imajo ze svoje otroke ali ne.
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Tabela 1: Studenti ocenjujejo da velja za njih

Trditev n=107 %
Izpolnjujem svoje zakonske / pravne obveznosti. 107 100
Vedno placam svoje davke. 104 97,2
V nasi druzini so vsi ¢lani vzgojeni za postenost do drugih. 101 94,4
Vedno poskusam upostevati zakonodajo. 100 93,5
Nikoli nisem skodoval drugim, ¢eprav bi mi to lahko koristilo. 99 92,5
Etika je zame bistvenega pomena, da v zivljenju delam prav. 97 90,7
Svoje otroke (ali bi jih, ¢e bi jih imel/a) izobrazujem o etiki. 97 90,7
V vsakdanjem zivljenju in porabi sem pozoren na varstvo okolja. 95 88,8
Kupujem izdelke, za katere vem, da jih bom kasneje uporabil. 86 80,4
Trud in denar namenjam pomoci drugim. 79 73,8

Izbiram osebne odloditve, ki vodijo k zmanjSevanju onesnazevanja

(tudi e so neprakticne/ nadlezne). 8 72,9
Ne zapravim vec, kot zasluzim. 78 72,9
Svoje prijatelje in druzino spodbujam k sodelovanju v dobrodelnih 76 7
dejavnostih.

Doniram dobrodelnim organizacijam, ki podpirajo socialne in okoljske 7 66.4
namene. ’
Ne porabim ve¢ kot je potrebno. 68 63,6
Podpiram druzbene in kulturne aktivnosti z vlozkom denarja in ¢asa. 60 56,1
Nekatere izdelke sem prenehal kupovati zaradi okoljskih razlogov. 52 48,6
Ne kupujem izdelkov, ki potencialno skodijo okolju. 51 47,7
Sodelujem z nevladnimi organizacijami. 30 28

Pri spodaj nastetih trditvah so $tudenti statisticno znacilno starejsi:

»V vsakdanjem zivljenju in porabi sem pozoren na varstvo okolja.«

(t=2,547, p=0,018 (28,919,5 let vs 24,6+4.8 let)).

e »Ne kupujem izdelkov, ki potencialno $kodijo okolju.« (t=2,298, p=0,024
(30,5£10,5 let vs 26,5174 let)).

e »Neckatere izdelke sem prenchal kupovati zaradi okoljskih razlogov.«
(t=2,641, p=0,010 (30,8£10,4 let vs 26,2£7,2 let)).

e »Svoje otroke (ali bi jih, ¢e bi jih imel/a) izobrazujem o etiki.)« (t=2,316,

p=0,033 (28,819,4 let vs 24,6+4,9 let)).
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e »Nikoli nisem Skodoval drugim, ¢eprav bi mi to lahko koristilo.« (t=2,558,
p=0,022 (28,719,4 let vs 24,5%3,8 let)).

¢ »Vedno poskusam upostevati zakonodajo.« (t=4,661, p<0,001 (28,8+9,4 let
vs 23,411,7 let)).

S spodnjimi trditvami se tisti Studenti, ki imajo svoje otroke statisticno bolj strinjajo:

e  »Doniram dobrodelnim organizacijam, ki podpirajo socialne in okoljske
namene.« (hi-kvadrat=4,539; p=0,033).
e »Trud in denar namenjam pomoci drugim.« (hi-kvadrat=4,527; p=0,033).

Pri vprasanju o motivih za druzbeno odgovorno ravnanje, vezano na delo v
zdravstvu, je bilo med ponujenimi moznostmi najvisje ocenjeno zadovoljstvo s
svojim delom (PV = 4,7, SO = 0,6), najnizje pa pritiski iz okolja (javnost, ucna baza,
fakulteta).

4 Razprava

Ugotavljamo, da je skladno s poklicem, ki ga ze ali ga Se bodo opravljali vkljuceni
Studenti, zanje najpomembnejsa pomo¢ bolnim. Ta vidik je znotraj Studija

zdravstvene nege vpleten v skoraj vse studijske predmete.

Nasi rezultati kazejo, da je vecina sodelujocih Studentov oznacilo tiste trditve, ki jih
lahko pripiSemo pravni in eti¢ni dimenziji osebne druzbene odgovornosti. Kot
ugotavlja Warshawski (2023) obstajajo pozitivne povezave med zdravstvenim
aktivizmom in druzbeno odgovornostjo ter med zdravstvenim aktivizmom ter
filantropsko in okoljsko odgovornostjo $tudentov zdravstvene nege. Ugotavlja tudi,
da obstajajo pomembne razlike glede na kulturo $tudentov in prostovoljnim delom.

Tega vidika mi nismo raziskovali.

Filantropsko ravnanje je prisotno v manjsi meri, ker sicer opazamo tudi v praksi, ker
kljub spodbudam S$tudentov, upada njthova pripravljenost za humanitarno in
prostovoljno delo. Deloma to lahko verjetno pripiSemo obremenitvam Studentov v

povezavi s Studijem.
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Motivacija se zacne s kak$nim razlogom ali zeljo, ki izvira iz posameznikove
notranjosti, ali iz njegovega okolja (Lipovec, 1987, str. 109). V raziskavi smo
ugotovili, da najvisje ocenjen motiv izhaja iz notranjosti, kot zadovoljstvo s svojim
delom, kar se sklada s humanisti¢no usmeritvijo poklicev v zdravstvu, v nasprotju s

trditvijo glede pritiskov iz okolice, kot najnizje ocenjeno trditvijo.

Ideja o potrebi za umestitev druzbene odgovornosti v Studijske vsebine se tako kot
drugod tudi na Fakulteti za zdravstvo Angele Boskin ze nekaj ¢asa razvija, tako kot
trajnostni razvoj, ki sta v zadnjem casu ena od odgovorov na perece probleme
druzbe. Generacije $tudentov se spreminjajo in vzgajanje za bodocnost, tako
zdravstva, etike, okolja, filantropije kot drugih vidikov, so teme ki jih je potrebno

nasloviti.

Priporocljivo je, da vsebina o druzbeni odgovornosti prezema celoten kurikulum in
da akademski programi ponujajo predmete, ki vkljucujejo druzbene, znanstvene in
kulturne dejavnosti, v katerih sodelujejo Studenti. Zato je treba v akademskih
programih in razredih spodbujati projekte, dejavnosti in vescine, kot so vodenje,
ustvarjalnost, strpnost, odgovornost in samospostovanje. Glede na navedeno mora
univerza pripravljati odgovorne strokovnjake z vizijo razvoja svojega neposrednega

okolja, gradnje drzave in globalnega sveta (Fonseca, et al., 2019).

5 Zakljucek

V kolikor se zavedamo te odgovornosti in jo razumemo, je lahko izkazan na$
prispevek k preprecevanju negativnih pojavov na razlicnih podrog¢jih kot so npr.
vojne, bolezni, lakota, revscina, onesnazevanje okolja, energetsko izérpavanje

planeta, podnebne spremembe itd.

Rezultati raziskave so nam dali osnovo za umestitev vsebin osebne in druZbene
odgovornosti v studijske vsebine, posebej pa so dali v razmislek, kako spodbuditi in

utrditi aktivnosti na podrocju prostovoljnega in humanitarnega dela.

V zdravstveni negi izobrazujemo in vzgajamo osebe, pri katerih bo oz. je zavest o
etiki, filantropiji,. .., socutju do socloveka, vseh zivih bitij in Zemlje konec koncev

$e kako pomembna, ravno tako kot je pomembna za prihodnost zdrave druzbe.
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1 Background
1.1 The pandemics and challenges for healthcare systems

The Coronavirus-19 (COVID-19) pandemic, which spread globally in early 2020
despite the containment and isolation measures, had devastating consequences for
economy, healthcare systems and professionals. In fact, the pandemic triggered a
series of emerging challenges for organizations (e.g., lack of resources), imposing a
stress test over the healthcare systems (Begun and Jiang, 2020). In general,
unexpected events, as the pandemic, are characterized by three dimensions:
complexity of the causes, the speed of spread, and the unpredictability of the impact
(Begun and Jiang, 2020). More significant are these features, the greater the problems
may be encountered (Begun and Jiang, 2020). As COVID-19 pandemic reproduced
these features, its management was alligned to major emergencies and catastrophes
(disaster medicine) (Begun and Jiang, 2020). The pandemic event was described as
an epochal crisis and a threat for global public health (Deldar, Froutan and Ebadi,
2021) creating changes in the mental, social and organisational constructs of
healthcare systems and in the roles of healthcare profesisonsl (Aydogdu, 2023). In
fact, their field of practice has expanded or modified in different settings than the
usual one (Jackson and Nowell, 2021). This unexpected experience required timely
responses through challenging decisions, not only in the clinical field, but also at the
organizational one (Begun and Jiang, 2020), upsetting consolidated routine practices.

However, while several studies on complex decisions taken both frontline
professionals and educators have been produced to date, a few have been conducted

in the organizational fields.
1.2 Evidence regarding frontline nurses in times of pandemic

To date, studies on complex decisions during the pandemic period focused primarily
on the experience of frontline professionals, i.e. nurses and physicians with clinical
responsibilities and roles; on the other hand, research that include managers,
especially executives, remain occasional and more centered on nurses with roles

close to the frontline (middle managers).
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During the pandemic, frontline professionals have been documented to be under
significant and prolonged stress were asked to respond to the needs imposed by the
emergency, in lack of material and human resources, in a context of uncertainty and
conflicting communications (Danesh, Garosi and Golmohamadpour, 2021). One of
the first measures taken to deal with COVID-19 was the isolation of patients and
professionals, distancing from positive assisted persons, avoiding the contact
through physical barriers and personal protective equipment (PPE) (Ambrosi et al.,
2020) causing a great impact on nurses’ practices resulting in important emotional
burden. This caused health problems to professionals and the perception of being
under pressure on several fronts facilitated the feeling of psychophysical exhaustion
(Danesh, Garosi and Golmohamadpour, 2021). The published evidence reports

challenging situations or that mostly had an ethical and moral basis.

Together with the team, even clinical nurses found themselves deciding who to take
care of. They had to decide what kind of care to provide, whether to take care of
everyone even if not optimally or try to assist only a few people well (Ambrosi et al.,
2020). For all the reasons above described, their nursing style underwent changes,
jeopardizing ethical and professional values. Moreover, the continuous
reorganization undermined each work setting; the nursing care delivery model was
also changed, and the safety of patients (and that of nurses) negatively influenced

triggering several ethical implications.
1.3 Evidence regarding nurse educators in times of pandemic

In the academic context, the complexities emerged to be similar to that found within
the healthcare trusts. In fact, albeit in two completely different scenarios, the
problems and the issues that the educators had to deal with were similar. The
professionals in both contexts faced logistical issues and had to deal with complex
decision-making processes. The peculiar purpose in the educational context was the
high-quality student training with a student-centered approach (Ion et al., 2021).
Faced with a pandemic event of such magnitude, which no one was aware of, nurse
educators had to develop flexibility and the ability to adapt to this crisis. Also in this
field, lack of planning (Ion et al., 2021) and of a specific blueprint (Farra et al., 2022)

were underlined.
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Communication (Ion et al., 2021) and students’ support (Farra et al., 2022) were
described as fundamental. The most complex decisions were centered on
safeguarding safety of staff and students, sometimes perceiving this as an ethical
dilemma (Farra et al,, 2022). The choices related to safety, in particular of the
students, have required to balance risks and benefits, while remaining within the

framework of professional and academic standards (Ion et al., 2021).
1.4 Executive Nurses

Executive Nurses experienced high levels of anxiety and stress in the attempt to
manage these critical matters (Gab Allah, 2021). These issues involved not only
purely organizational problems, such as the management of human resources or the
coverage of shiftwork, but also compassionate aspects, such as providing support
both to patients and families and to overwhelmed professionals (Ozmen and
Yurumezoglu, 2022). Also, emotional experience of managers was a critical element.
In fact, they experienced feelings of anxiety in not being able to provide appropriate
care to the citizens (Ozmen and Yurumezoglu, 2022) and they saw their role
completely changed (Kagan et al., 2021; Jackson and Nowell, 2021). Situational
uncertainty has been the most important issues documented (Farra et al. 2022) as
well as difficulties/challenges to ensure the safety of patinets and that of nurses
(Freitas et al., 2021). Also management of psychological and emotional health issues
(Aydogdu, 2023; Deldar, Froutan and Ebadi, 2021) were described as well as
concerns for staff well-being (Joslin and Joslin, 2020). The topic of creating a "ad
hoc" training for an unknown pathology (Freitas et al., 2021) or concerns for the
support of carers and their families through communication (Kagan et al., 2021)
were both also preminent. Moreover, Executive Nurses who confronted themselves
with inappropriate practices and inequity issues (Atli Ozbas and Kovanct, 2022) have
lived moral distress and ethical dilemmas triggering complex decisions (Jeffs et al.,
2020). Nurse manager education (Gab Allah, 2021; Jackson and Nowell, 2021), was

found to be inadequate for an effective management of emergency situations.

However, after an initial more emotional reaction to the pandemic, in which the
most represented feelings were negative, a vision emerged more aimed at capitalizing

on a complex experience and seizing opportunities.



E. Bianchini, A. Palese, S. Chiappinotto: 1essons 1earned by Italian Nurse Executives During

Pandemic Time: Findings from a Qualitative S tudy 65

2 Aim of the study

The main aims of the study were (a) to explore which were the three most complex
decisions undertaken by Executive Nurses (ENs) during COVID-19 pandemic and
in particular during the first and second wave; (b) to identify most complex perceived
period for ENs in order to develop strategies and blueprints for the future; and (c)

to investigate ENs’ emotional and professional experience.
3 Methods

By using a ‘Reflection on action’ approach (Schon, 1983), a purposeful sampling of
ENs who managed the pandemic crisis from its beginning to its conclusion were
involved. They worked in healthcare trusts located in one of the most affected

regions of Italy, which reported the highest cases and deaths.

A descriptive qualitative study design (Sandelowski, 2010) was performed and
reported according to the COnsolidated criteria for REporting Qualitative research
(COREQ) guideline (Tong et al., 2007). Semistructured interviews were conducted
until data saturation (Patton, 2015), transcribed verbatim and analysed by means of
a content analysis framework (Elo & Kyngis, 2008). The study was approved by the
Internal Review Board of the University of Udine, Italy.

4 Findings

14 nurse managers participated in the study (10 female). Their mean age was 59 years
(range: 51-63 years) and their mean working experience was of 35 years (range: 26-
45 years).

ENs highlighted themes related to more complex period, experience, complex
decisions, and suggestions for the future. In particular, the first pandemic wave was
described as the most complex period of the COVID-19 era with a focus on
emotional response. On the other hand, the second and third waves were

characterized by managerial and organizational issues.
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Regarding suggestions, a picture of general unpreparedness of health systems in
dealing with a pandemic crisis emerged. The need of a pandemic blueprint that
includes early actions also emerged. It was suggested to create regional and local
networks yet preserving a single control body. Moreover, at a local level a clear
definition of roles and responsibilities was recommended as well as skills and
resources mapping. Furthermore, the importance of working as a multidisciplinary
team was underlined in order to achieve shared objectives through discussion,
integration and an effective communication. Communication was meant to involve
not only relations among healthcare professionals, but also with community. Finally,
an appropriate training programme including also simulation, was considered

essential as well as psychological support.

The 39 themes that emerged concerning complex decisions have been aggregated
into 3 categories: " Undertaking complex decisions", "Implications of a fluctuating

emotional experience" and "An experience of growth".
41 Undertaking complex decisions

The first complex decisions concerned the logistics. In particular, hospitals were
revolutionized since the beginning to create new intensive care beds or maintain
COVID-free facilities. The epidemiological fluctuation made it necessary to
constantly reorganize and adjust the results of previous work which aim was to
redesign procedures and paths, also redistributing resources and rationing them,

especially personal protective equipment.

The spread of the pandemic required the decision regarding who to take care of.
ENs in partnership with clinical teams had to decide whether to take care of
everyone even if not optimally or to choose urgent conditions to be treated. This
was necessary from the moment that COVID-19 patients’ treatment attracted all
resources. Ssubsequently, when vaccines were made available, nurse managers had
to evaluate the establishment of new strategies functional to the massive vaccination
campaign and to decide on an efficient reallocation of the necessary staff, often in
lack of the required skills. Staffing shortages were exacerbated when many clinical
nurses were positive to the tests, but also when many of them decided to abstain
from the vaccine. This has confronted managers with complex decisions regarding

the replacement of these resources and the suspension of those that are not aligned
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on prophylaxis. Moreover, financial rewards linked to extraordinary activities and
shifts coverage, were made available in all companies. This put managers in the
difficult position to manage financial resources themselves, impacting the healthcare
trusts' budget. Finally, NEs with organizational responsibilities expressed their
difficulty in balancing safety and quality of care, having to compromise the latter at

times also with limitations to caregivers.

ENs perceived their roles changing and expanding beyond their ordinary
responsibilities. This expansion of roles led to the perception of a great sense of
responsibility, both professional and in an ethical sense. In addition to the sense of
responsibility, nurse leaders, with their decisions, found themselves experiencing a
visibility they never had before and suffered a strong and unknown pressure,

including the one performed by the social media.

A further element of complexity in the decisions was the total novelty and
unpredictability of the situation that led managers to make decisions not always
based on the available scientific evidence, often learning only from practical

experience.
4.2 Implications of a fluctuating emotional experience

The strongest feeling was uncertainty, caused by a lack of knowledge of what was
happening, so exceptional as to generate a sense of amazement and unreality. Faced
with such unusual scenarios, many managers had a sense of helplessness and
vulnerability. In such an 'alien context!, the perception of the end and the

management of the deceased were critical elements even for NEs.

There was also a sense of guilt for the choices made and their consequences. All this
increased feelings of discomfort, fear and loneliness in choices. This complex
emotional system had brought out the feeling of unpreparedness for the situation.

In addition to emotions, two further themes emerged: the need to face ethical
dilemmas and the perception of being completely immersed in the pandemic

emergency, having with the feeling of wasting precious time for oneself.
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4.3 An experience of growth

The pandemic was seen as an extraordinary moment, remembered almost with
détente. Many participants recognized that they have a great inner strength in facing
the situation, strongly believing in their own abilities as leaders. There were also
episodes that brought out the satisfaction for one's work, the pride of belonging to
the profession and the awareness of having given the best. With respect to the
relational network created, issues related to the perception of support by the nursing

group with an exceptional sense of belonging to the team emerged.

Finally, participants perceived, despite the difficulties, that they were in a privileged
position and that they were lucky to be able to 'live in the moment', while everyone

had crystallized their time in the lockdown.
5 Discussion

The crisis caused by COVID-19 pandemic involved health systems at all levels. The
topic of complex decisions in the pandemic era, undertaken by nurses with
organizational responsibilities, inserts itself in the theoretical frameworks of the
"Cognitive Continuum" by Hammond (Bjerk and Hamilton, 2011) and "Decision
Making" by Johansen and O’Brien (Johansen and O’Brien, 2016).

First, by considering Hammond's Theory of the "Cognitive Continuum", it is
possible to verify how the decision-making process was configured during the
pandemic period, similar to an intuitive-interpretative model, of which decision-
making processes are used for an undefined activity (Sist and Palese, 2023). Intuition,
in fact, is an intrinsic component of decision-making that consists of a complex
critical judgement summarizing different knowledges in uncertain, ambiguous
scenarios (Johansen and O’Brien, 2016). During the pandemic, the problem of
health to be managed was configured as an acute, unstable and unpredictable event
that required a constant and up-to-date evaluation of events, with a to be defined in
a short time response through an unstructured knowledge, given the few notions

circulating on the issue.
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It is clear, therefore, that the pandemic event generated a condition of high
situational uncertainty and a general unpreparedness of health systems to respond
to such powerful events. If, on the other hand, we delve into the modality and
process according to which decision making was conducted, Johansen's "Decision

Making" model provides us with further explanations.

The occurrence of the pandemic and what characterized it, can be considered the
antecedents of decision-making, which were influenced by nurses' experiences with
organisational responsibilities, conditioned in turn by external factors (context, such
as stress and the reference setting, and internal factors, such as expetrience and
values). Within this scenario, the transition from living a given situation to

undertaking a consequent decision took shape.
6 Conclusions

In conclusion, the pandemic is read as an event with an unpredictable, acute
development and with a need for rapid responses guided by intuition, in a context
influenced by antecedents and contextual factors that affect the final objective, that

is the decision, indeed.

The results of this study are relevant to understand where nurses with responsibilities
have encountered the greatest difficulties. Findings allow to set up plans that can be
exploited in the future, encouraging regional and national knowledge sharing and
networking, rather than just local connections. To gather suggestions from experts,
specifically NEs, is relevant to systematize future informed choices. Further research
should investigate in depth causes and effects of the undertaken decisions and how

to implement leaders' education on disaster medicine and pandemics.
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Zaposleni predstavljajo kljuéni vir za doseganje ciljev v
organizacijah, kadrovska funkcija pa je tista, ki se z njimi ukvarja.
V kontekstu digitalne transformacije organizacij se kadrovska
funkcija sooca s spremembami, saj upravljanje kadrovskih virov
v sodobnih organizacijah vkljucuje uporabo digitalnih tehnologij.
Cilj prispevka je prek pregleda literature prikazati spremembe
kadrovske funkcije, ki jih prinasa digitalna transformacija ter
identificirati klju¢ne prednosti, izzive in priloznosti uporabe
digitalnih tehnologij glede na dosedanje raziskave. Ugotovitve
kazejo na siroko uporabo digitalnih tehnologij v kadrovski
funkciji, kar prinasa optimizacijo kadrovskih procesov in
povecanje ucinkovitosti upravljanja s kadrovskimi viri. Digitalna
transformacija zahteva prilagodljivost in prehod vloge kadrovske
funkcije od administrativne k bolj strateski vlogi. Sodobna
kadrovska funkcija prek razvoja zmoznosti zaposlenih in
uporabe informacij za odloc¢anje prispeva k doseganju ciljev in
digitalni transformaciji organizacije. Na podlagi ugotovitev
priporo¢amo  organizacijam aktivno vlaganje v digitalne
tehnologije za podporo kadrovski funkciji ter razvoj kompetenc
zaposlenih za uspesno prilagajanje digitalni dobi.
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Employees ate a crucial factor in achieving organizational goals,
and the human resources (HR) department is the one managing
them. Amidst the digital transformation of organizations, HR is
facing changes, as modern HR management integrates digital
technologies. The aim of this article is to shed light on the
changes in HR due to digital transformation and to identify the
key benefits, challenges and opportunities of using digital
technologies, based on literature review. The findings highlight
the widespread use of digital tools in HR, resulting in process
optimization and greater efficiency in HR management. Digital
transformation requires adaptability and is transforming the role
of the HR function from administrative to strategic. By fostering
human capital advancement and making informed decisions, the
modern HR function contributes to the achievement of goals
and successful digital transformation. Based on the findings,
organizations are recommended to invest in digital technologies

to support HR function and develop employees' skills.
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1 Uvod

Organizacije se v zadnjih letih spreminjajo v smeri digitalne transformacije, kar
prinada spremembe v nalogah, delu in vlogi kadrovske funkcije. Organizacije
sestavljajo razlicne funkcije, ki skupaj oblikujejo poslovni proces. Kadrovska
funkcija je med njimi tista, ki zagotavlja zadostno Stevilo ustreznih zaposlenih, da
poslovni proces lahko poteka; kadri oziroma zaposleni so ljudje, ki delujejo v
organizacijah in so pti tem organizirani; kadrovski vitri pa so vsi elementi, povezani
z njihovem upravljanjem in izkori§éanjem v organizaciji (nanasajo se na cloveski
kapital v organizaciji, kar vkljucuje npr. zmoznosti, sposobnosti, znanja, izkusnje,
vrednote, motivacijo, angaziranost in Iinovativnost zaposlenih, organizacijsko
kulturo ipd.) (Ferjan in Bernik, 2022; Rozman, 2017; Bernik, 2017). Kadrovska
funkcija (katere nosilci so kadroviki, kadrovski strokovnjaki ali kadrovski manager;ji
oziroma zaposleni, ki opravljajo naloge na podrocju kadrovske funkcije) v
organizacijah izvaja aktivnosti, povezane z organiziranjem in upravljanjem
zaposlenih, s ciljem podpore dejavnosti organizacije pri doseganju zastavljenih ciljev
(Peljhan idr., 2010). V prejsnjih fazah pojmovanja organizacije je kadrovska funkcija
imela vlogo podpore administrativnim funkcijam na podrocju zaposlenih, danasnja
kadrovska funkcija pa povezuje vodstvo organizacije in zaposlene ter ima stratesko
vse bolj pomembno vlogo (Ferjan, 2018). Zadnja leta se kadrovska funkcija sooca s
temeljnimi in hitrimi spremembami, povezanimi digitalno transformacijo
organizacij. Pojmu digitalna transformacija se v raziskavah in praksi upravljanja v
organizacijah posveca vse ve¢ pozornosti, saj je pritisk na organizacije, da se
digitalizirajo, vse vecji. Digitalna transformacija organizacij predstavlja usmerjen
pristop k spreminjanju poslovanja z izkoriS¢anjem digitalnih tehnologij za celovito
preoblikovanje organizacij (Rozanec in Lahajnar, 2021; Marolt in Lenart, 2021),
kadrovska funkcija pa igra kljucno vlogo pti tem procesu, saj omogoca usklajevanje

zaposlenih s cilji organizacije (Liu in Su, 2022; Vardarher, 2019; Ferjan, 2018).

Cilj prispevka je predstaviti nekatere ugotovitve avtorjev o digitalni transformaciji v
kadrovski funkciji ter skozi pregled teoreti¢nih izhodis¢ opisati spremembe in novo
vlogo kadrovske funkcije v organizacijah. Namen proucevanja sprememb kadrovske
funkcije in njene nove podobe zaradi vplivov, povezanih s tehnoloskimi
spremembami in digitalizacijo je pripomoci k razumevanju teh sprememb iz vidika
organizacij ter olajSati prihodnje raziskovanje. Prispevek je bil pripravljen s

pregledom literature; z metodo deskripcije, kompilacije in sinteze je bila povzeta
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literatura o digitalni transformaciji v povezavi s kadrovsko funkcijo, z induktivno
metodo so bila oblikovana predstavljena spoznanja. Prispevek se zacne s
predstavitvijo nekaterih temeljnih spoznanj, povezanih z digitalno transformacijo v
organizacijah. V nadaljevanju se osredotoca na spremembe, ki jih klasi¢ni kadrovski
funkciji prinasa digitalna transformacija. Sledijo nekatere priloznosti in primeri
uporabe digitalnih tehnologij v kadrovski funkciji, predstavljene so prednosti
digitalne transformacije za kadrovsko funkcijo ter izpostavljeni nekateri izzivi. Sledi
razprava o ugotovitvah razli¢nih avtorjev v povezavi s predlogi za uspesno digitalno
transformacijo v kadrovski funkciji in ustrezno ravnanje z zaposlenimi ob uvajanju
digitalnih tehnologij. V zakljuc¢ku so povzeta in izpostavljena klju¢na dejstva glede
na pregledano literaturo, ocenjena je njihova uporabnost ter podan razmislek o
moznih nadaljnjih raziskavah. Znanstveni doprinos prispevka predstavlja sinteza
spoznanj, ki pripeva k celostnemu vpogledu v digitalno transformacijo kadrovske
funkcije in prinasa izhodisc¢a za nadaljnje raziskave podrocja. V obstojedi literaturi se
te vsebine pogosto obravnavajo fragmentirano po posameznih kadrovskih procesih,
tehnologijah, individualnih pristopih ter v razli¢nih kontekstih. Prispevek zdruzuje
ugotovitve avtorjev o novi vlogi kadrovske funkcije in ravnanju z zaposlenimi skozi
digitalno transformacijo iz razlicnih perspektiv ter izrisuje SirSo sliko digitalne
transformacije kadrovske funkcije, s ¢imer omogoca poglobljeno razumevanje
sprememb in njihovih koristi ter moznih izzivov digitalne transformacije kadrovske
funkcije ter na podlagi ugotovitev avtorjev podaja prakticne smernice, uporabne v

praski, ki predstavljajo prakti¢ni doprinos.
2 Digitalna transformacija in spremembe v kadrovski funkciji

Henriette idr. (2015) so v sistemati¢nem pregledu literature razkrili, da so stranke
organizacij vse bolj zahtevne, konkurenca pa vse bolj disruptivna z vse bolj
inovativnimi in vse manj tradicionalnimi pristopi k poslovanju na vseh podro¢jih v
razlicnih gospodarskih panogah. Organizacije zato izkoris¢ajo vse ve¢ priloznosti
digitalizacije, ki pa ni samo tehnoloski premik, ampak zahteva prilagajanje
zaposlenih. Trg se vse hitreje spreminja, kar zahteva od organizacij dinami¢nost in
odzivnost. To za zaposlene v organizacijah pomeni stalno spreminjanje in
optimiziranje nacina dela, predvsem s pomocjo uvajanja tehnologij v nacin dela,
izdelke in storitve ter nacin povezovanja znotraj organizacij in izven njih (Marolt in
Lenart, 2021; Kljaji¢ Borstnar in Pucihar, 2023; Saldanha, 2019). Rozanec in
Lahajnar (2021) opisujeta $tiri stebre digitalne transformacije, ki so: poslovni modeli
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(inovacije), poslovni procesi, tehnologije in ljudje tet s tem izpostavljata, da digitalna
transformacija ni le nov nacin poslovanja z integracijo tehnologij, temve¢ stalno
spreminjanje strategij in poslovnih modelov ter vodenje s spodbujanjem inovacij in

zagotavljanjem stalnega razvoja kompetenc zaposlenih.

Digitalna transformacija se nanasa na spremembe v temeljnem nacinu delovanja
organizacij. Te spremembe izhajajo iz uporabe digitalnih tehnologij in preoblikujejo
poslovne modele, zmoznosti organizacij ter organizacijske odnose zunaj in znotraj
organizacij (Pucihar idr., 2021; Gaspetlin idr., 2021). Digitalna transformacija
predstavlja v organizacijah uporabo tehnoloskih inovacij za ustvarjanje novih ali
spreminjanje obstojecih poslovnih procesov, kulture in pristopov, da bi se
organizacija prilagodila spreminjajoc¢im se trznim in poslovnim potrebam (Rozanec
in Lahajnar, 2021). Digitalna transformacija vpliva na celotno organizacijo, saj
zahteva spremembe vseh organizacijskih procesov. Marolt in drugi (2023) na podlagi
ugotovitev raziskave o vplivu pandemije Covid-19 na digitalno transformacijo
organizacij izpostavljajo, da brez uporabe digitalnih tehnologij poslovanje organizacij
v prihodnosti ne bo mogoce. Erjavec idr. (2019) v svoji raziskavi ugotavljajo, da je
digitalizacija bolj kot tehnoloski izziv, poslovni izziv. Ustrezno naravnana in moc¢na
organizacijska kultura je osnova za uspesno digitalno transformacijo, pri ¢emer je

stratesko ravnanje z zaposlenimi in njihovimi zmoznostmi kljuc¢nega pomena.
2.1 Vpliv digitalne transformacije na kadrovsko funkcijo

Digitalna transformacija kadrovske funkcije predstavlja pomemben premik v nacinu
izvajanja kadrovskih aktivnosti, s poudarkom na uporabi digitalnih tehnologij,
aplikacij in orodij (Vardarlier, 2019). Ta premik spodbuja potreba po enostavnem,
hitrem in varnem ravnanju z zaposlenimi, kar omogocajo Stevilne digitalne resitve,
hkrati premik k novemu nacinu izvajanja aktivnosti kadrovske funkcije s pomocjo
tehnologij prinasa tudi izzive, kot je potreba po pridobivanju novih veséin in
kompetenc (Barisi¢, 2021). Fedorova idr. (2019) predstavljajo pregled studij, ki
raziskujejo vpliv uvajanja digitalnih tehnologij v upravljanje z zaposlenimi v Rusiji.
Raziskava kaze, da digitalizacija kadrovske funkcije prinasa vse manj rutinskih nalog,
manjsa tveganja za cloveske napake ter sprosc¢anje ¢asa za reSevanje bolj pomembnih
vprasanj, pri cemer kadrovikom omogoca ucinkovitej$o uporabo njihovega znanja
in ve$cin pri reSevanju poslovnih problemov. Liu in Su (2022) navajata, da je digitalna

transformacija izboljsala kakovost upravljanja z zaposlenimi. Glavne ugotovitve Liu
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in Su (2022) so povezane z analizo nekaterih aktivnosti upravljanja z zaposlenimi in
izpostavljajo prioritete, prek katerih kadrovska funkcija ustvatja vrednost v
organizaciji in prispeva k uspe$nosti. Dodajata, da se organizacije skozi digitalno
transformacijo morajo osredotociti ne le na tehnologijo, temve¢ na zmoznosti in
kompetence, motivacijo ter angaziranost za razvoj zaposlenih in organizacijsko
vedenje v odnosu z digitalno transformacijo. V ravnanju z zaposlenimi za doseganje
ciljev digitalne transformacije in poslovnih ciljev Liu in Su (2022) poudarjata pomen
prilagodljivosti organizacije, ustreznega upravljanja z znanjem in talenti ter
spodbujanje sprejemanja digitalnih tehnologij med zaposlenimi v odzivu na

spremembe v konkurencnem okolju.

Hemantha (2021) izhajajo¢ iz rezultatov raziskave ugotavlja, da so izvt$ni direktotji
v letu 2019 v vecini organizacij uvedli vsaj eno digitalno tehnologijo. Kadrovska
funkcija je pri tem strateski partner vodstva organizacije, ki pomaga usmerjati
zaposlene v skladu s poslovno strategijo v digitalno transformacijo. Hemantha
(2021) navaja, da je sodobna kadrovska funkcija agent sprememb, ki olajsuje in vodi
organizacijo skozi sprejemanje novih tehnologij, je administrativni strokovnjak, ki s
pomocjo digitalnih orodij optimizira kadrovske procese, ter zastopnik zaposlenih, ki
v digitalni dobi omogoc¢a inovativne in dostopne resitve za upravljanje z zaposlenimi.
Po Deloitte (2017) kadrovska funkcija skozi digitalno transformacijo upravlja
digitalno delovno okolje ter pridobiva in razvija digitalne kadrovske vire v
organizacijah. Sodobna, digitalna kadrovska funkcija se v organizacijah ukvarja z
novimi upravljalnimi praksami, pri katerih uporablja tehnologijo za obvladovanje
podatkov, upravljanje fleksibilnih oblik dela (na daljavo), komunikacijo in
sodelovanje, krepi kulturo ustvarjalnosti in inovacij ter olajduje razvoj zmoznosti in

talentov v organizaciji.
2.2 Spremembe v kadrovski funkciji zaradi digitalne transformacije

Bernik (2017) opisuje spremembe gospodarskih in druzbenih sistemov zaradi
tehnoloskega razvoja ter ugotavlja, da bodo te vplivale tudi na nacin ravnanja z
zaposlenimi v organizacijah. Hays in Kearney (2001) navajata, da tehnoloske
inovacije postavljajo klasicne nacine upravljanja z zaposlenimi v preteklost, saj
kadrovski managerji kljub tradicionalnim vrednotam in pogledu na kadrovsko
funkcijo vse ve¢ ¢asa posvecajo upravljanju informacij in obvladovanju programske

opreme, zlasti sistemov za upravljanje informacij o zaposlenih (kadrovskih
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informacijskih sistemov, v nadaljevanju KIS), medtem ko se rutinska kadrovska
opravila v vse ve¢jem obsegu izvajajo avtomatsko. Kadrovska funkcija postaja zaradi
digitalne tehnologije vse bolj usmerjena k pridobivanju, obdelavi in izkori$¢anju
informacij, ki morajo biti dostopne, pregledne in enostavne za uporabo za zaposlene
v vseh procesih (Sakarina idr., 2022; Tyagi idr., 2020; Fenech idr., 2019; Silva in Lima,
2018; Kassim in Sherah, 2012).

V organizacijah, kjer so ze implementirane digitalne tehnologije, so se kadrovske
prakse moc¢no spremenile. Narava dela se zaradi razvoja tehnologij spreminja hitreje
kot zmoznosti zaposlenih, zato med zmoznostmi zaposlenih ter zahtevami delovnih
mest nastaja razkorak. Digitalna transformacija prinasa nove zahteve za kadrovsko
tunkcijo, ki mora zagotoviti, da so zmoznosti kadrov usklajene s potrebami digitalne
dobe (Sakarina idr., 2022; Fenech idr., 2019; Hays in Kearny, 2001). Chan in Balkova
(2022) opazata pomanjkanje usposobljenih kandidatov za delovna mesta na trgu dela
in s tem povezane potrebe po pridobivanju novih kompetenc obstojecih zaposlenih,
kar se odraza v novih pristopih kadrovske funkcije. V skladu s Chan in Balkova
(2022), Emran in Elhony (2023) o pristopih, usmerjenih k izobrazevanju,
usposabljanju in razvoju kadrov opazata, da jih digitalna transformacija spreminja,
saj bodo le ustrezno usmerjene aktivnosti privedle do sprememb v spretnostih in
znanju zaposlenih za doseganje organizacijskih ciljev. Naloga organizacije po Liu in
Su (2022) je, da zaposlenim zagotovi digitalna naprave in orodja ter organizacijsko
okolje, ki omogoca ucinkovito uporabo digitalne tehnologije za opravljanje nalog,
sodelovanje in ucenje. Liu in Su (2022) izpostavljata, da kadrovska funkcija mora
zagotoviti poleg izpopolnjevanja znanja in zmoznosti zaposlenih za delo z digitalno
tehnologijo tudi moznosti talentom za stalen razvoj in oblikovati podporno
organizacijsko kulturo. Palmer idr. (2017) v kontekstu upravljanja zaposlenih v
digitalni dobi poudarjajo, da digitalna transformacija prinasa vse vecjo raznolikost
zaposlenih in bolj k zaposlenim usmerjeno upravljanje, zato je odgovornost
kadrovske funkcije tudi oblikovanje raznolikih in izzivov polnih delovnih mest, ki

ohranjajo mlade zaposlene vpete v svoje delo.
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3 PriloZnosti in primeri uporabe digitalnih tehnologij v kadrovski
funkciji

Bernik (2017) v napredni rabi tehnologij vidi priloznosti za bolj uéinkovito
upravljanje s kadri in strateSko planiranje kadrov, kot so na primer uporaba baz
podatkov, analiza velikih koli¢in podatkov in uporaba algoritmov umetne inteligence
(v nadaljevanju UI) ter sistemov za podporo odloc¢anju pri spremljanju poslovnega
okolja in napovedovanju kadrovskih potreb. Raziskava Sakarina idr. (2022) kaze, da
digitalna transformacija kadrovsko funkcijo spodbuja k uporabi vse vecjega obsega
informacij in odlocitvam v SirSem obsegu. Digitalna transformacija kadrovske
funkcije prinasa razli¢ne priloznosti za izboljsanje u¢inkovitosti. (Fenech idr., 2019).
Uporaba sodobnih digitalnih tehnologij v upravljanju zaposlenih lahko izboljsa
produktivnost dela ter ustvati digitalno okolje za komunikacijo in zbiranje informacij
(Bannikov, 2021; Smith idr., 2019). Silva in Lima (2018) ugotavljata, da digitalne
tehnologije predstavljajo razbremenitev kadrovikov pri opravljanju administrativnih
nalog in regulativnih postopkov, KIS pa podpira vse ve¢ kadrovskih aktivnosti.
Avtomatizacija procesov, kot je obdelava pla¢ in spremljanje prisotnosti, omogoca
povecanje ucinkovitosti administrativnih nalog (Sankar, 2021). Po Sankar (2021), e-
rekrutiranje predstavlja Se eno priloznost, ki vklju¢uje uporabo digitalnih platform
za avtomatizacijo objav delovnih mest. Vedernikov in soavtotji (2022) so v svoji
raziskavi razkrili, da so spletne strani organizacij ter sistem sledenja in obdelave prijav
na prosta delovna mesta pomembna elementa zaposlovanja, kar je v skladu s Fenech
idr. (2019), ki opisujejo uporabo analitike in Ul za oceno ucinkovitosti procesov
zaposlovanja. Digitalna tehnologija za usposabljanje in razvoj omogoca enostaven
dostop do izobrazevalnih vsebin ter sledenje in vrednotenje ucinkovitosti
usposabljanja (Fenech idr., 2019).

Ena od klju¢nih priloznosti digitalne tehnologije za kadrovsko funkcijo je uporaba
KIS-a, ki omogoca digitalno shranjevanje, upravljanje in analizo podatkov o
zaposlenih (Sankar, 2021; Silva in Lima, 2018). KIS postaja klju¢no orodje za
zbiranje in upravljanje informacij ter porocanje in odlocanje, kar omogoca boljse
upravljanje cloveskega kapitala oziroma kadrovskih virov v organizaciji (Kassim in
Sherah, 2012; Silva in Lima, 2018). Silva in Lima (2018) opisujeta uporabo KIS-a za
dolgorocno in kratkoro¢no planiranje in razporejanje kadrov, obvladovanje tvegani
(vklju¢no s trendi absentizma, fluktuacije ter varnosti in zdravja v organizaciji),

analizo stroskov kadrov, objektivno ocenjevanje in nagrajevanje ter obvladovanije
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odnosov v organizaciji (vklju¢no z delitvijo dela, analiziranjem organizacijske klime
in kulture ter doseganjem delovnih ciljev). Podrocje analitike izkorisca KIS za
napovedovanje kadrovskih potreb in identifikacijo klju¢nih kompetenc zaposlenih
(Fenech idr., 2019). Uporaba UI in analitike ob KIS-u prav tako predstavlja
priloznost za avtomatizacijo selekcijskih procesov, analizo podatkov o zaposlenih
ter boljse razumevanje trendov in potreb zaposlenih (Fenech idr., 2019, Tyagi idr.,
2020).

31 Prednosti

Po Hemantha (2021) ter Zhang in Chen (2023), prehod od dolgoletnih in
tradicionalno uporabljanih virov, orodij in procesov k digitalnim sredstvom
shranjevanja informacij prek avtomatizacije rutinskih procesov predstavlja
prednosti, povezane z vecjo ucinkovitostjo in manjsimi administrativnimi
obremenitvami kadrovske funkcije. Digitalna transformacija kadrovske funkcije
omogoca spremljanje, ocenjevanje in napovedovanje z zaposlenimi povezanih
dejavnikov, ki vplivajo na konkuren¢nost ter uvajanje pristopov, ki avtomatizirajo
ali optimizirajo delo ter povecujejo inovativnost (Vedernikov, 2022), zmanjsujejo
stroske in cas dela (Singh in Hess, 2017) ter olajsujejo spremljanje in razvoj
zmoznosti zaposlenih (Chan in Balkova, 2022; Sakarina idr., 2022; Liu in Su, 2022;
Fenech idr., 2019; Hays in Kearny, 2001). Napredne tehnologije omogocajo bolj
natan¢no analizo podatkov o zaposlenih, kar omogoc¢a boljse odlocitve in
prilagajanje kadrovskih strategij (Sankar, 2021; Tyagi idr., 2020; Fenech idr., 2019;
Silva in Lima, 2018; Kassim in Sherah, 2012). Digitalne resitve omogocajo kadrovski
funkciji, da bolje sledi novim delovnim modelom (kot npr. delo na daljavo), kar
zagotavlja vecjo mobilnost in fleksibilnost zaposlenih ter olajsuje kadrovski funkciji
resevanje tezav zaposlenih (Betchoo, 2016). Nadeem idr. (2024) so v raziskavi
ugotovili, da digitalna transformacija pozitivno vpliva na zadovoljstvo, zavzetost,
predanost, odpornost in samo-ucinkovitost zaposlenih. Digitalne platforme za
sodelovanje in komunikacijo prispevajo k izboljsanju komunikacije in spodbujanju
timskih aktivnosti med zaposlenimi (Vedernikov idr., 2022; Sankar, 2021), olajsujejo
pa tudi sodelovanje med zaposlenimi in kadrovsko sluzbo, kar prispeva k boljsemu

upravljanju s kadrovskimi viri (Betchoo, 2023; Emran in Elhony, 2023).
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3.2 Izzivi

Izzivi, ki jih digitalna transformacija prinasa kadrovski funkciji se med fazami
digitalne transformacije razlikujejo. Z digitalizacijo se poveca koli¢ina obcutljivih
podatkov, kar postavlja izzive glede varovanja podatkov in spostovanja zasebnosti
zaposlenih, obstaja tudi moznost tehni¢nih napak, ki lahko vplivajo na procese dela
(Nadeem idr., 2024; Omiri idr., 2020; Fedorova idr., 2019). Omri idr. (2020) navaja,
da v zacetnih fazah predstavlja najvedji izziv pretvarjanje dokumentov in podatkov
na papirju v digitalno obliko; fizi¢ne datoteke ter razlicne formate podatkov je
potrebno na ravni organizacije poenotiti in zbrati v integriranem sistemu. V
naslednjih fazah digitalne transformacije se uvajajo napredne tehnologije, kot so
strojno ucenje, napredna analitika, avtomatizacija, uporaba algoritmov in UI (Omiri
idr., 2020). Izziv v tej fazi predstavljajo predvsem zmoznosti zaposlenih,
optimizacijo dela pa zavira pomanjkanje znanja ter celo negativen odnos zaposlenih
do sprememb (Omri idr., 2020; Tyagi idr., 2020; Singh in Hess, 2017), zato mora biti
ravnanje z zaposlenimi v organizaciji prioriteta (Singh in Hess, 2017).
Nepripravljenost za sprejemanje tehnologije je izziv za organizacijsko kulturo, ki
glede na Smith idr. (2019) predstavlja najvecjo oviro za izkoris¢anje potenciala
digitalne transformacije celo v koncnih fazah digitalne transformacije. Spremembe
kulture, ki sprejema nove pristope spodbuja razumevanje koristi sprememb (Smith
idr., 2019; Palmer, 2017), ob tem pa Birkinshaw (2014) opozatja, da novi pristopi in
tehnologije niso vedno pozitivni. Izziv, ki ga opisuje Birkinshaw (2014) predstavlja
izbira ustreznih inovacij in sprememb za posamezno organizacijo, saj pritiski na
organizacije za stalno spreminjanje predstavljajo tveganje, da spremembe negativno
vplivajo na organizacijo. Kadrovska funkcija predstavlja zastopnika zaposlenih v
odlocitvah vodstva, ki vplivajo na zaposlene, saj razume njihove zmogljivosti in
omejitve (Emran in Elhony, 2023).

4 Razprava in predlogi

Digitalna transformacija predstavlja nepreklicen premik v nacinu delovanja
organizacij, pri ¢emer se klasicne poslovne funkcije, kot je kadrovska funkcija, v
organizacijah soocajo z izzivi in priloznostmi nove digitalne dobe. Raziskavi
Hemantha (2019) in Deloitte (2017) kazeta Siroko in mnozi¢no uporabo digitalnih
tehnologij v procesih, povezanimi z zaposlenimi. Vardalier (2019) in Fedorova
(2019) sta prikazala prehod kadrovske funkcije od tradicionalnih administrativnih
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nalog k bolj strateski vlogi, ki vkljucuje vodenje zaposlenih skozi digitalno
transformacijo organizacije, njune ugotovitve pa pottjuje raziskava Hemantha
(2021), da uporaba digitalnih orodij in aplikacij v kadrovski funkciji ne le optimizira
kadrovske procese, ampak tudi prispeva k ustreznejSemu ravnanju z ljudmi ob
digitalni transformaciji ter doseganje drugih ciljev organizacij. Poleg tega uporaba
razlicnih tehnologij v kadrovski funkciji omogoca boljse upravljanje s podatki,
optimizacijo procesov in ustvatjanje ucinkovitejsih resitev (Fedorova idr., 2019; Silva
& Lima, 2018) ter bolj u¢inkovito upravljanje in obvladovanje informacij za podporo
informiranemu odlocanju (Sakarina idr., 2022; Tyagi idr., 2020; Fenech idr., 2019;
Silva in Lima, 2018; Kassim in Sherah, 2012). Glede na pregled literature so Se
nekatere prednosti uporabe digitalnih tehnologij za upravljanje s kadri, ki temeljijo
na ugotovitvah avtorjev; vedja ucinkovitost in manjse administrativne obremenitve
(Zhang in Chen, 2023; Hemantha, 2021), zmanjsanje stroskov in c¢asovnih
obremenitev (Fedorova idr., 2019; Singh in Hess, 2017), povecanje inovativnosti ter
boljse spremljanje in razvoj zmoznosti zaposlenih (Vedernikov, 2022; Chan in
Balkova, 2022; Sakarina idr., 2022), boljSa prilagodljivost delovnih modelov
(Betchoo, 20106) ter pozitiven vpliv na zadovoljstvo in ucinkovitost zaposlenih
(Nadeem idr., 2024).

Da bi organizacije dosegle potencial, ki ga predstavlja digitalna transformacija
kadrovske funkcije, naj uvajajo digitalne sisteme za avtomatizacijo rutinskih
kadrovskih procesov, kot so obdelava plac, upravljanje prisotnosti in administrativna
opravila. To bo v skladu z ugotovitvami Zhang in Chen (2023), Chin in Balkova
(2022), Sakarina idr. (2022), Hemantha (2021) ter Singh in Hess (2017) zmanjsalo
administrativne obremenitve kadrovskega osebja in omogocilo vecjo ucinkovitost in
natan¢nost pri izvajanju teh nalog. Poleg implementacije digitalnih resitev za
optimizacijo nalog birokratske narave, predlagamo uvedbo aplikacij za upravljanje
delovnega casa, platform za deljenje dokumentov ter avtomatizirane sisteme za
objavo delovnih mest in izvajanje procesov zaposlovanja in selekcije. Organizacije
lahko izkoristijo digitalne platforme, kot so interni socialni mediji in spletni forumi
tudi za spodbujanje sodelovanja, komunikacije in izmenjave idej med zaposlenimi
ter za izbolj$anje korporativne kulture in angaziranosti zaposlenih. Organizacije, ki
kadrovskih procesov $e ne izvajajo s pomocjo digitalnih orodij in aplikacij, naj
razvijejo celovite strategije za implementacijo KIS-a, ki izhajajo¢ iz Sankar (2021),
Tyagi idr. (2020), Fenech idr. (2019), Silva in Lima (2018) ter Kassim in Sherah

(2012), omogoca digitalno shranjevanje, upravljanje in analizo podatkov o
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zaposlenih. To vkljucuje izbor ustrezne tehnoloske platforme, usposabljanje
kadrovskega osebja za ucinkovito uporabo sistema ter vzpostavitev jasnih

postopkov za zbiranje, shranjevanje in upravljanje podatkov.

Organizacije, ki KIS in preprostejse digitalne resitve v kadrovskih procesih (npr.
avtomatizirane evidence, optimizirana administrativna opravila ipd.) ze uporabljajo,
naj razvijejo nacrte za uvajanje naprednih tehnologij. V skladu z ugotovitvami Sankar
(2021), Tyagi idr. (2020), Fenech idr. (2019), Silva in Lima (2018) ter Kassim in
Sherah (2012), lahko predlagamo vlaganje v napredne tehnologije za analizo
podatkov o zaposlenih, kot so strojno ucenje, napredna analitika in algoritmi umetne
inteligence ter sistemi za podporo odloc¢anju, kar bo omogocilo boljse odlo¢itve in
prilagajanje kadrovskih strategij glede na zbrane podatke o zaposlenih. V povezavi z
zbiranjem informacij o zaposlenih je potrebno upostevati tudi eti¢ne vidike digitalne
transformacije, zlasti glede zasebnosti in varnosti podatkov zaposlenih (Saldanha,
2019; Gasperlin idr., 2021).

Glede na ugotovitve Fenech idr. (2019) in Betchoo (2016), organizacije lahko
izkoristijo analiticna orodja ne le za analizo podatkov o zaposlenih, temvec¢ tudi o
trendih na trgu dela in notranjih potrebah organizacije, zato ta orodja lahko
predlagamo predvsem organizacijam z velikim Stevilom zaposlenih za boljse
nacrtovanje potreb po kadrih, pravocasno prepoznavanje vrzeli v kompetencah ter
boljse upravljanje s talenti v organizaciji. Vsi predlogi, ne glede na kompleksnost
digitalnih resitev, ki jih organizacije lahko uporabljajo v kadrovski funkciji, uvajanje
digitalnih tehnologij obicajno vkljucuje partnerstva s ponudniki tehnoloskih resitev,
v sodelovanju s katerimi se organizacije lahko odlocijo za ustrezno resitev, glede na
njihove specifike in potrebe ter postopno implementacijo teh resitev v obstojece
kadrovske procese. Henriette idr. (2015) navajajo, da digitalizacija ni le tehnoloski
premik, ampak zahteva stalno prilagajanje zaposlenih in organizacijskih procesov,
kar je v skladu s Kljaji¢ Borstnar in Pucihar (2023), Marolt in Lenart (2021) ter
Saldanha (2019). Tudi Rozanec in Lahajnar (2021) opisujeta potrebo po
dinamic¢nosti in odzivnosti organizacij ter spreminjanju nacina dela in organizacijske
kulture, kar potrjujejo Pucihar idr. (2021), Gaspetlin idr. (2021) ter Erjavec (2019),
ki prav tako izpostavljajo, da digitalna transformacija pomeni celovito
preoblikovanje organizacij. Upostevajo¢ njihove ugotovitve, morajo organizacije
stalno prilagajati svoje procese in strategije, pri ¢emer je poleg organizacijskega in
tehnoloskega vidika kljucen ¢loveski vidik (Liu in Su, 2022; Palmer idr., 2017). To
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zahteva celostni pristop k spreminjanju procesov, kompetenc in odnosov znotraj
organizacije (Liu & Su, 2022), kadrovska funkcija pa mora biti v ravnanju z
zaposlenimi odzivna na nove izzive ter aktivna pri zagotavljanju ucenja in razvoja
zaposlenih (Barisi¢, 2021) in oblikovanju organizacijskega okolja, ki spodbuja
inovativnost (Chan & Balkova, 2022).

Po Liu in Su (2022) ima kadrovska funkcija klju¢no podporno vlogo v
preoblikovanju organizacije skozi digitalno transformacijo, pti cemer poudatjata, da
je zelo pomembno preoblikovanje organizacijske kulture, kar navajajo tudi Rozanec
in Lahajnar (2021), Erjavec (2019) in Deloitte (2017). Po Smith idr. (2019) in Palmer
(2017) je organizacijska kultura eden od glavnih ovir za digitalno transformacijo, saj
vpliva na sprejemanje tehnologij in percepcijo koristi digitalnih tehnologij med
zaposlenimi. Z narad¢anjem uporabe tehnologije so povezani tudi izzivi, kot so
varovanje podatkov, pomanjkanje usposobljenih kadrov in negativen odnos do
tehnologij in nepripravljenost za spremembe s strani zaposlenih (Omri idr., 2020;
Tyagi idr., 2020; Singh in Hess, 2017), ki jih organizacije lahko naslovijo s
spodbujanjem ozaves¢enosti in ustvarjanjem podpornega okolja za ucenje in razvoj
novih vescin (Singh & Hess, 2017). Birkinshaw (2014) opozarja na pasti, povezane
z naglimi odlocitvami o uvajanju novih tehnologij, saj sprejemanje digitalnih
tehnologij zahteva ne le tehni¢no, temve¢ tudi kulturno in organizacijsko prilagajanje
(Saldanha, 2019). Po Hays in Kearney (2001) razumevanje sprememb kadrovske
funkcije in novih potreb organizacij po digitalnih kadrovskih virih omogoca boljse
oblikovanje strategij, ki so v koraku s ¢asom, kar potrjujejo ugotovitve Emran in
Elhony (2023), ki opozatjata na potrebo po prilagajanju strategij upravljanja s

cloveskimi viri v luci digitalne transformacije.

Pomen teh ugotovitev je kljucen za prihodnost upravljanja s cloveskimi viri in
izvajanje aktivnosti kadrovske funkcije. Prednosti, ki jih prinasa digitalna
transformacija kadrovske funkcije organizacije lahko dosezejo tako, da izkoristijo
priloznosti, ki jih prinasajo digitalne tehnologije. Kadrovska funkcija ima kljucno
vlogo pri usklajevanju zaposlenih s cilji organizacije in zagotavljanju ustrezne
podpore v procesu digitalne transformacije (Nadeem idr., 2024), zato ima kljucno
vlogo za uspeh organizacij v digitalni dobi. Zagotoviti mora, da so zmoznosti
zaposlenih usklajene s potrebami delovnih mest (Chan in Balkova, 2022), zato je
kriticnega pomena, da organizacije ne le uvajajo nove tehnologije, temve¢ tudi

zagotovijo, da imajo zaposleni ustrezne kompetence. Kadrovska funkcija v sodobnih
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organizacijah mora biti proaktivna pri oblikovanju in izvajanju programov
izobrazevanja, usposabljanja in razvoja zaposlenih (Emran in Elhony, 2023), ki so
usmerjeni v pridobivanje novih kompetenc ter zagotavljanje ucinkovite uporabe

digitalne tehnologije prti delu (Liu in Su, 2022).

Glede na spremembe, ki jth prinasa digitalna transformacije v organizacije na
podrodju ravnanja z zaposlenimi v okviru strateskega delovanja kadrovske funkcije
lahko predlagamo, da organizacije vzpostavijo trajen program razvoja kompetenc in
strukturiran pristop k upravljanju zaposlenih v digitalni dobi, ki zdruZzuje tehnoloske
in cloveske vidike ter poudatja usklajenost zmoznosti zaposlenih s potrebami
delovnih mestin je prilagojen potrebam digitalne transformacije. Ta program bi prek
razlicnih pristopov moral sistemati¢no krepiti tako tehni¢ne kot mehke veséine
zaposlenih, ki so kljuéne za uspesno delovanje v digitalnem okolju, vkljucujoc¢
izobrazevanja o novih tehnologijah, razvoj digitalnih vescin, pa tudi razvoj
komunikacijskih ~sposobnosti, timskega dela ter spodbujanje prilagajanja
spremembam. S stalnim razvojem kompetenc zaposlenih organizacije ne le
zagotovijo, da so pripravljene na izzive digitalne transformacije, temvec tudi
spodbujajo inovativnost ter prilagodljivost zaposlenih (Marolt idr., 2023). Poleg tega
mora kadrovska funkcija prek pristopov skozi izvajanje programa prispevati k
oblikovanju podporne organizacijske kulture, ki spodbuja nenehno ucenje, razvoj

talentov in raznolikost (Palmer idr., 2017).

Organizacije lahko ustanovijo tudi specializiran oddelek ali skupino za digitalno
transformacijo v okviru kadrovskega oddelka, katerega odgovornost bi bila podpora
integracije digitalnih tehnologij v obstojece procese ter izvajanje usposabljanj in
spremljanje napredka v digitalni transformaciji. Za spremljanje doseganja ciljev in
lazje obvladovanje sprememb predlagamo vzpostavitev jasnih meril uspesnosti
digitalne transformacije, kar bi omogocilo organizacijam, da prilagajajo svoje
strategije glede na dosezene cilje. Poleg tega bi bilo lahko koristno spremljati tudi
vpliv digitalne transformacije na organizacijsko kulturo, klimo in zadovoljstvo
zaposlenih, ter informacije o tem upostevati pri oblikovanju ustreznih delovnih
okolij, katerih pomen opisujeta tudi Birkinshaw (2014) in Deloitte (2017).
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5 Zakljucek

Digitalna transformacija spreminja nacin poslovanja prek uvajanja novih tehnologij,
inovativnih pristopov in strategij ter zahtev, povezanih s kadrovskimi viri, kar v
organizacije prinasa spremembe nacina dela in vloge kadrovske funkcije ter
drugacno upravljanje s kadrovskimi viri za boljse prilagajanje dinami¢nemu
poslovnemu okolju. Prek uporabe digitalnih tehnologij za avtomatizacijo in
optimizacijo je kadrovska funkcija razbremenjena nekaterih administrativnih in
rutinskih nalog ter je lahko bolj u¢inkovita in osredotocena na uporabo informacij
za stratesko ravnanje s kadrovskimi viri. Uporaba digitalnih tehnologij v kadrovski
funkciji predstavlja priloznost za ustvarjanje dodane vrednosti prek bolj u¢inkovitega
obvladovanja kadrovskih virov v organizacijah, saj omogoca analizo podatkov za
sprejemanje informiranih odlocitev, izboljsa kadrovske procese ter komunikacijo in
sodelovanje z zaposlenimi. Poleg prednosti, povezanih z bolj$im upravljanjem
kadrovskih virov s pomocjo digitalne tehnologije pa se kadrovska funkcija skozi
digitalno transformacijo sooca tudi z izzivi na podrocju zmoznosti in znanja
zaposlenih, njihovega odnosa do sprememb in sprejemanja tehnologije ter
spreminjanjem organizacijske kulture. Kadrovska funkcija kot agent sprememb v
organizaciji in strateski partner vodstva mora priloznosti in prednosti digitalne
transformacije izkoristiti in priblizati zaposlenim, jim omogociti razvoj in zagotavljati
podporo, pri ¢emer mora nacrtovati in usklajevati kadrovske potrebe organizacije z
vizijo in cilji. Ugotovitve iz pregledane literature v prispevku so lahko v skladu z
namenom in cilji uporabne za razumevanje sprememb, priloznosti, prednosti in
izzivov digitalne transformacije, podani predlogi pa so lahko aplikativni v
organizacijah. Nadaljnje raziskave so mozne v smeri odkrivanja nove vloge in
opredelitve digitalne kadrovske funkcije prihodnosti, raziskovanja specifiénih
priloznosti za razlicne organizacije, razumevanja in odkrivanja nacinov resevanja
izzivov, povezanih z zaposlenimi ter razvoja smernic za kadrovsko funkcijo o
kadrovskih strategijah za uspesno digitalno transformacijo in prilagajanje v digitalni

dobi.
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V sodobnem izobrazevalnem okolju postaja zdravje in dobro
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razlicne vidike, ki vplivajo na zdravje in dobro pocutje Studentov,
s ciljem zagotoviti pregled trenutnega stanja in predstaviti vlogo
izobrazevalnih ustanov (univerz, fakultet) pri podpoti zdravija in
dobrega pocutja studentov. Iz literature izhaja, da nezdrave
navade, povezane z zivljenjskim slogom in prekomerna uporaba
digitalnih naprav negativno vplivajo na $tudente, medtem ko
kvalitetni medosebni odnosi in socialna podpora izboljsujejo
njthovo zdravje in pocutje. Prispevek predstavlja ugotovitve
predhodnih raziskav o fizicnih, dusevnih, socialnih in digitalnih
vidikih zdravja, dobrega pocutja in navadah Studentov ter vlogi
izobrazevalnih ustanov pri spodbujanju zdravja in dobrega
pocutja Studentov. Skozi sintezo teoreti¢nih in empiri¢énih
izhodis¢ prispevek omogoca vpogled v kompleksnost zdravja in
dobrega pocutja Studentov, zdruzuje spoznanja o vlogi
izobrazevalnih  ustanov v spodbujanju  zdravega in
uravnotezenega zivljenja Studentov ter odpira pot nadaljnjim
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1 Uvod

V sodobnem svetu, kjer se izobrazevalni sistemi nenehno razvijajo in Studentsko
zivljenje postaja cedalje bolj stresno, se zdi vprasanje dobrega pocutja Studentov
izjemno pomembno. Obdobje $tudija je kljucno za razvoj in vzpostavitev zdravih
zivljenjskih navad, ki vplivajo na dobro pocutje studentov in njihovo dolgoroc¢no
zdravie. Ob tem se morajo Studentje prilagoditi novemu okolju, iskati osebne
strategije za razporejanje ¢asa za Studij in druge aktivnosti kar lahko vpliva na njihove
navade in vsakodnevne odlo¢itve ter njihovo fizi¢no in dusevno zdravje (Deasy idr.,
2015). Vse to privede do sprememb v vedenju Studentov, ki med drugim povzrocajo
izzive pri ohranjanju njihovega zdravja in kakovosti zivljenja (Deasy idr., 2015;
Martinez-Riera in drugi, 2018; Chac6n-Cuberos, 2019).

Namen prispevka je predstaviti celovito analizo zdravja in dobrega pocutja
studentov z vidikov, ki vkljucujejo fizi¢ne, dusevne, socialne in digitalne faktorje ter,
obravnavati prispevek izobrazevalnih ustanov, ki v obliki strategij in programov
pripomorejo k izboljsanju zdravja in dobrega pocutja Studentov. Cilj prispevka je
osvetliti klju¢ne vidike zdravja in dobrega pocutja Studentov, pri tem pa zagotoviti
celovit pregled trenutnega stanja na tem podrocju ter predstaviti konkretne predloge
in priporocila s strani izobrazevalnih ustanov z namenom izboljSanja zdravja in
pocutja studentov. Na podlagi pregleda obstojece literature in virov o zdravju in
dobrem pocutju Studentov so v prispevku uporabljene naslednje raziskovalne
metode, in sicer metoda deskripcije, metoda kompilacije in komparativha metoda,

ter v povezavi s tem induktivna metoda.

V nadaljevanju prispevka so povzete ugotovitve raziskav na podroc¢ju zdravja in
dobrega pocutja Studentov s fizi¢nega, dusevnega, socialnega in digitalnega vidika.
Temu v tretjem delu sledi opis vloge izobrazevalnih ustanov pri spodbujanju zdravija

in dobrega pocutja studentov in v zakljucku predlogi za nadaljnja raziskovanja teme.
2 Predhodne raziskave o zdravju in pocutju Studentov

Studentje se tekom Studija soocajo z razli¢nimi zdravstvenimi izzivi, kot so Studijski
stres, pomanjkanje energije in ¢asa za vzdrzevanje zdravih rutin (telesne aktivnosti,
prehranjevalnih navad, spanja, druzenja, hobijev in kvalitetnega prezivljanja prostega

casa) ter z omejenim proracunom, ki posledi¢no vpliva na njihove prehranske izbire
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(Asberg idr., 2022; Bennasar-Veny idr., 2020; Chacén-Cuberos, 2019; Martinez-
Riera idr., 2018). Na podlagi identifikacije razlicnih vzorcev zivljenjskega sloga
studentov, kot so njihova telesna aktivnost, prehranjevalne navade, spanje in
obvladovanje stresa, Bennasar-Veny in drugi (2020) ugotavljajo, da je zivljenjski slog
med $tudenti razlicen, $tudentsko zivljenje pa je lahko zelo stresno in zahtevno. Z
vidika tega je zdrav zivljenjski slog kljuc¢en za dobro telesno pocutje Studentov,
medtem ko druzbene interakcije in duSevno zdravje igrajo pomembno vlogo pri
njithovem splosnemu pocutju (Bennasar-Veny idr., 2020). Toda na zdravje in pocutje
studentov vse bolj vpliva tudi digitalna tehnologija (Braghieri idr., 2021; Alimoradi
idr., 2019; Stiglic in Viner, 2019; Radovic idr., 2017; Yang idr., 2016). Skladno s tem
so v nadaljevanju predstavljene ugotovitve nekaterih raziskav, ki razkrivajo stanje in
pomembne vpoglede o fizicnih, dusevnih, socialnih in digitalnih vidikih dobrega

pocutja studentov.
2.1 Fizicni vidiki zdravja in pocCutja studentov

V zZivljenju $tudentov sprejem na fakulteto predstavlja kriticno obdobje, saj se ti
pogosto prvi¢ soocajo z novimi izzivi in odgovornostmi. Ta prehod pogosto vodi
do sprememb v njihovem zivljenjskem slogu, vkljucno s telesno aktivnostjo,
prehranjevalnimi navadami, uzivanjem alkohola in kajenjem ter vzorci spanja
(Alzahrani, 2019; Alzamil idr., 2019; Gaisina idr., 2019). Za splosno zdravje
studentov je klju¢nega pomena, da so telesno aktivni, vendar Fagaras, Radu in Vanvu
(2015) ter Edelmann in soavtorji (2022) ugotavljajo, da se raven njihove telesne
aktivnosti razlikuje glede na spol, studijsko smer in Studijsko obdobje. Podobno
menijo Verma, Singh in Patwardhan (2022), ki so ugotovili, da je sicer ve¢ kot 40 %
studentov telesno aktivnih, delez telesno aktivnih upada z narasc¢ajoco starostjo
studentov. Kljub temu, da vecina Studentov poroca o zmerni telesni aktivnosti, je
njihova telesna pripravljenost boljsa na univerzah, kjer jim omogocajo $portne
aktivnosti (Hoke idr., 2023; Hossein Poor, 2019, Al-Hazza idr., 2018; Chen idr.,
2010).

Prav tako je ugotovljeno, da vecina Studentov ne sledi zdravim prehranskim
navadam, kar je povezano s pojavom stresa, pomanjkanjem casa in financnimi
omejitvami  (Assaf idr. 2019; Sanchez-Ojeda, 2015). Prehranjevalne navade
studentov so raznolike in pogosto neustrezne, saj po navadi preskakujejo zajtrk in

prekomerno uzivajo nezdravo hrano (Sparke idr. 2018; Yahia idr., 2016). Le majhen
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delez studentov uposteva priporocila o prehranjevalnih navadah, kot sta stevilo in
kvaliteta obrokov (Ramon-Arbues idr., 2021). Med nezdravimi navadami se pti
Studentih tudi pojavljata uzivanje alkohola in kajenje. Tako Nasser in Zhang (2019)
ter Mandil in drugi (2019) porocajo o visoki stopnji omenjenih zdravju skodljivih
navad, ki posledi¢cno negativno vplivajo na studijski uspeh. Obenem pa vedja
izpostavljenost Studijskemu okolju povecuje tveganje za zlorabo alkohola pri
studentih (Lorant idr., 2013).

Izjemno pomembno vlogo pri ohranjanju zdravja Studentov ima tudi spanje. Schlarb
in drugi (2017) ter Forquer in drugi (2008) razkrivajo, da s spanjem povezane navade
$tudentov niso ustrezne. Ob tem opozarjajo, da pomanjkanje spanja negativno
vpliva na njihovo dusevno zdravije in Studijski uspeh. Zato je pomembno, da so
$tudentje ozavesceni in se vse bolj zavedajo ustreznih navadah, povezanih s spanjem,
kar tudi vodi do boljse kakovosti spanja (Brown, Buboltz in Soper, 2002). Izhajajoc¢
iz raziskav opisano stanje, povezano s telesno aktivnostjo, prehranjevalnimi
navadami, uzivanjem alkohola, kajenjem ter koli¢ino in kakovostjo spanja kaze na
to, da $tudentje pogosto ne vzdriujejo zdravega Zivljenjskega sloga. Ceprav so
zivljenjski slogi Studentov razli¢ni in popolnoma individualni, obstajajo Stevilne

moznosti za izboljsanje njihovih navad.
2.2 Dusevni vidiki zdravja in pocutja Studentov

Dusevni vidiki zdravja Studentov vkljucujejo custveno ravnovesje, dusevno
stabilnost, sposobnost sooc¢anja s stresom, obcutek srece in samospostovanja,
sposobnost  vzpostavljanja  kvalitetnih medosebnih  odnosov, ucinkovito
obvladovanje Custev ter dobro samopodobo in so kot tak$ni klju¢ni za njihovo
blaginjo ter kakovost zivljenja (Klaniéek idr., 2016; Cuk, 2010). Dusevno zdravje
studentov namre¢ klju¢no vpliva na njihovo splosno pocutje, Studijski uspeh in
zadovoljstvo s Studijem (Franzen idr., 2021; Mehrabian idr., 2020). Nekatere
ugotovitve kazejo, da se Stevilo $tudentov, ki se soocajo z dusevnimi tezavami
povecuje, kar predstavlja izziv tako za izobrazevalne ustanove kot za $irso skupnost
(Baik, Larcombe in Brooker, 2019).

Vecina studentov, ki se med Studijem sooca s stresom in pritiski povezanimi s
studijskimi obveznostmi ter s tezavami v dusevnem zdravju, kot so dusevne stiske,

anksioznost in depresija (ki nastanejo zaradi prej nastetih dejavnikov), ne prejema



43RD INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT:

96
GREEN AND DIGITAL TRANSITION — CHALLENGE OR OPPORTUNITY

ustreznega zdravljenja, kar kaze na pomanjkanje ustreznih virov in podpore na
univerzah (Ebert idr., 2018). V raziskavah (Atorkey idr., 2021; Hanawi idr., 2020;
Deasy idr. 2015) so ugotovili obstoj povezanosti med nezdravimi zivljenjskimi
navadami, kot sta nezdrava prehrana in pomanjkanje telesne aktivnosti ter dusevnimi
tezavami med Studenti. Zato je ob negativni oceni stanja na podrocju dusevnega
zdravija in dobrega pocutja Studentov nujno potreben celosten pristop k zdravju
studentov, ki vkljucuje tudi izboljsave njihovega fizicnega in dusevnega dobrega

pocutja.
2.3 Socialni vidiki zdravja in pocutja Studentov

Socialni vidik zdravja studentov obsega kakovost in koli¢ino socialnih interakcij ter
vpliv teh interakeij na njihovo splosno dobro pocutje (Yildirim in Tanriverdi, 2021;
Alsubaie idr., 2019). Ta vkljuc¢uje odnose s sosolci, prijatelji, druzino in drugimi
pomembnimi osebami v Zivljenju Studentov (Longfield idr., 2006) ter obcutek
pripadnosti in vkljucenosti v Studentsko skupnost (Franzen idr., 2021). Poleg tega
subjektivni druzbeni status Studentov vpliva na njihovo druzbeno interakcijo in
posledi¢no tudi na dusevno in socialno zdravje (Rubin idr., 2016). Podobno je
ugotovljeno v raziskavah (Hanawi idr., 2020; Baik idr., 2019), in sicer, da druzbena
podpora in socialni stiki pozitivno vplivajo na dusevno zdravje in zadovoljstvo
studentov z njihovim zivljenjem. Tudi kvalitetni medosebni odnosi in mocna
socialna mreza pozitivho vplivajo na dusevno zdravie Studentov, zmanjsujejo
obcutek osamljenosti in stresa ter izboljsujejo splosno zadovoljstvo z Zivljenjem
(Sirgy idr., 2007; Mehl in Pennenbaker, 2003).

Na socialno dobro pocutje Studentov vplivajo razliéni izzivi, kot so prilagajanje na
novo okolje, obvladovanje s studijem povezanih pritiskov in ohranjanje ravnovesja
med $tudijem in druzbenim zivljenjem (Gaisina idr., 2019). Alsubaie in drugi (2019)
ugotavljajo, da se dusevne tezave med Studenti povecujejo zaradi s Studijem
povezanih pritiskov, financ¢nih pritiskov in stresotjev iz okolja, kar lahko privede do
zmanjsanja socialne interakcije in obcutka izolacije. Tako so za dobro dusevno
zdravje Studentov izrednega pomena podporni medosebni odnosi, aktivno
vkljucevanje v druzabno studentsko Zivljenje in druzbena povezanost na univerzah
(Franzen idr., 2021).
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2.4 Digitalni vidiki zdravja in pocutja studentov

Studentje med $tudijem namenijo veliko ¢asa uporabi digitalnih tehnologij tako za
studij, kot za njihove druge aktivnosti (Safranek, 2020; Roberts idr., 2014). Roberts
in soavtorji (2014) ugotavljajo, da ameriski studentje dnevno uporabljajo mobilni
telefon med 8 in 10 ur, 60 % anketiranih studentov je tudi priznalo, da so od njega
odvisni. Podobno je ugotovljeno v raziskavi (Safranek, 2020), ki so jo izvedli na
univerzi Stanford, in sicer, da studentje dnevno pred ekrani prezivijo 12,4 ur, Cas
njihovega sedenja pa pogosto presega 8 ur, poleg tega veliko studentov uporablja
digitalne tehnologije za zasebne aktivnosti, tudi med predavanji. Ceprav digitalne
tehnologije v izobrazevanju nudijo prednosti, kot so fleksibilnost in dostopnost
ucnih gradiv, predstavljajo tudi tveganja, kot so preobremenjenost Studentov in

njihovo zavlacevanje s studijskimi obveznostmi (Hederson idr., 2017; Selwyn, 2016).

Uporaba digitalnih tehnologij vpliva tudi na dusevno in telesno zdravje Studentov
ter njihovo druzbeno zivljenje (Burr idr., 2020; Vanden Abeele in Nyugen, 2020).
Prekomerna uporaba digitalnih tehnologij lahko privede do tezav, kot so dusevne
motnje, osamljenost in zmanjsana telesna aktivnost (Alimoradi idr., 2019; Stiglic in
Viner, 2019; Yang idr., 2017). Zanimivo je, da ima uporaba spletnih druzbenih
omrezij dvojni ucinek na zdravje in dobro pocutje studentov, saj kljub temu, da
spodbuja povezovanje, navezovanje stikov, zabavo in dostop do informacij lahko
povzrodi negativne primetjave s sovrstniki in depresijo (Braghieri idr., 2021; Radovic
idr., 2017). Ocene stanja na podrocju digitalnih vidikov zdravja in dobrega pocutja
studentov, glede na predstavljene ugotovitve raziskav kazejo, da je potrebno

uravnoteziti pozitivno in negativno stran uporabe digitalnih tehnologij.

3 Vloga izobrazZevalnih ustanov pri spodbujanju zdravja in pocutja
studentov

Pri spodbujanju zdravja in dobrega pocutja Studentov tekom njihovega
visokoSolskega izobrazevanja imajo bistveno vlogo tudi izobrazevalne ustanove. Se
posebej je pomembno, da z razvojem strategij in ciljno usmerjenimi ukrepi ter
izobrazevalnimi programi spodbujajo izboljsanje zdravja, pocutja in zivljenja
studentov ter kakovost studija (Bennasar-Veny idr., 2020; Vaseltsova, 2010). Za
zagotavljanje fizicnega dobrega pocutja Studentov je bistveno, da izobrazevalne

ustanove ponujajo Studentom rekreacijske dejavnosti in izobrazevanja o zdravi
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prehrani, s ¢imer pripomorejo k oblikovanju zdravih zivljenjskih navad. Pri tem je
klju¢no, da izobrazevalne ustanove (poleg ponudbe $portnih aktivnosti za izboljsanje
fizicnega zdravja S$tudentov) pripomorejo tudi k boljSemu dusevnemu zdravju
Studentov in njihovi socializaciji (Hoke idr., 2023; Al-Haza idr., 2018). Namre¢ kot
je ugotovil Nikbakhsh (2022), vkljucevanje S$tudentov v Sportne aktivnosti
pomembno vpliva na njihovo psiholosko blaginjo, zato lahko izobrazevalne
ustanove s ponudbo $portnih aktivnosti in krepitvijo pozitivhega odnosa do $porta

izboljsajo zadovoljstvo z zivljenjem in psiholosko blagostanje studentov.

Izobrazevalne ustanove imajo pomembno vlogo tudi pri promoviranju zdravega
nacina prehranjevanja med Studenti, kot na primer v obliki zagotavljanja informacij
o zdravi prehrani, spodbujanje priprave in kuhanje hrane ter lazjega cenovnega
dostopa do zdravih prehranskih izdelkov (Ramon-Arbus idr., 2021). To je Se posebej
pomembno zato, ker le majhen delez $tudentov sledi zdravim prehranjevalnim
navadam (Ramon-Arbues idr., 2021), oziroma celo obstaja povezanost (Lopez-
Moreno in drugi, 2021) med prehranjevalnimi navadami, uzivanjem alkohola in
studijskim uspehom $tudentov. Vse to odraza potrebo po univerzitetnih politikah,
ki spodbujajo zdravo prehranjevanje in ozaves¢anjem o tveganjih, povezanih z

nezdravimi navadami (Lopez-Moreno idr., 2021).

Poleg navedenega lahko univerze z vkljucevanjem Studentom v izobrazevanja in
programe pomembno vplivajo na izboljsanje spalnih navad $tudentov (Brown idr.,
2016). Forquer (2008) in Brown ter drugi (2006) so ugotovili, da vecina $tudentov
trpi zaradi pomanjkanja spanja, kar negativno vpliva na njihovo studijsko uspesnost
in dusevno zdravje. Z narascanjem tezav z dusenim zdravjem Studentov je potrebno
na strani izobrazevalnih ustanov zagotavljati njihovo podporno vlogo, kot na primer
skozi ponudbo storitev za krepitev duSevnega zdravja, in z delavnicami za
obvladovanje stresa (Baik, Larcombe in Brooker, 2019; Ebert idr., 2018). Pri tem naj
spodbujajo tudi socialno ustvarjanje varnih prostorov za ucenje, rekreacijo in
druzenje (Baik, Larcombe in Brooker, 2019; Ebert idr., 2018). S socialnega vidika,
medsebojnih odnosov med studijem in pomena pripadnosti studentov univerzi je
kljucno, da izobrazevalne ustanove spodbujajo socialno povezanost in medsebojno
pripadnost studentov v obliki organizacije skupnih dogodkov, spodbujajo druzabne
dejavnosti pa tudi krepijo mentorstvo in podporne mreze (Ahn in Davis, 2023).
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S pojavom dvojnega ucinka digitalnih tehnologij na studente in sam $tudijski proces
(Yot-Dominguez in Marcelo, 2017; Selwyn, 2016) ter vpliva druzbenih omrezij na
samopodobo in zivljenjski slog S$tudentov (Pop idr., 2021) je smiselno, da
izobrazevalne ustanove z razlicnimi programi in izobrazevanji o digitalnih navadah,
s spodbujanjem zdrave uporabe digitalnih tehnologij in z zagotavljanjem
alternativnih nac¢inov ucenja pomagajo Studentom uravnoteziti uporabo digitalnih

tehnologij.
5 Zakljucek

Prispevek ponuja vpogled v ugotovitve raziskav o vplivu razli¢nih vidikov na zdravije
in dobro pocutje studentov, pri cemer imajo pomembno vlogo tudi izobrazevalne
ustanove. Kljub pogostim in razli¢cnim izzivom, s katerimi se Studentje srecujejo
tekom $tudija, obstajajo Stevilni nacini za izbolj$anje njihovega zdravja in dobrega
pocutja. Zdrav zivljenjski slog, ki vkljucuje uravnotezeno prehrano, redno telesno
aktivnost in ustrezne navade povezane s spanjem ter izogibanje nezdravim navadam
pozitivno vplivajo na fizicno in psihi¢no zdravije Studentov. S socialnimi
interakcijami, vklju¢evanjem v skupine in ohranjanje stikov s prijatelji ter druzino se
pripomore k socialnemu dobremu pocutju studentov. Za dusevno dobro pocutje
Studentov je pomembno, da studentje razvijejo strategije za obvladovanje stresa,
poiscejo pomoc strokovnjakov, ko je to potrebno in oblikujejo odnose, ki jim
zagotavljajo medsebojno podporo. Z mnozi¢no uporabo digitalnih tehnologij je Se
toliko bolj pomembno, da se Studente ozavesc¢a o ustreznih digitalnih navadah in

digitalnem stresu ter se jih spodbuja, da uravnotezijo njihovo uporabo.

Na podlagi povzetih ugotovitev raziskav predpostavljamo, da je zivljenjski slog
studentov kompleksen in vecplasten, pri ¢emer vsak obravnavan vidik pomembno
vpliva na njihovo zdravje in dobro pocutje. Ravno zato je kljucno razumevanje stanja
Studentov in prepoznavanje pojavnosti razliénih izzivov na podrocju njihovega
zdravja in dobrega pocutja. Z vidika spodbujanja zdravega zivljenjskega sloga
Studentov in njihovega dusevnega, socialnega in digitalnega dobrega pocutja,
kakovostne izvedbe $tudija ter tudi oblikovanja boljsega studijskega okolja, menimo,
da je potreben celostni pristop in medsebojno sodelovanje vseh vkljucenih

deleznikov, tako $tudentov kot tudi izobrazevalnih ustanov.
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V prihodnjih raziskavah bi bilo zanimivo prouciti, kateri dejavniki vplivajo na
razlicne vidike zdravja in dobrega pocutja Studentov ter katere aktivnosti bi lahko
podpirale studente pri soocanju z izzivi sodobnega Studentskega zivljenja. Prav tako
bi bilo smiselno raziskati moznosti in dolgoro¢ne ucinke intervencij izobrazevalnih
ustanov za krepitev zdravja in dobrega pocutja Studentov na akademsko uspesnost

in pocutje, zdravije ter splosno zadovoljstvo Studentov s Studijem in zivljenjem.
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1 Introduction

In the last decade the paradigm of open data (OD) has evolved significantly, driven
by the interest exhibited by governments and civic society. This evolution is
particularly noteworthy in the light of increased emphasis on transparency and
accountability of governmental expenditure and public fund allocations. In addition
to the above, significant economic benefits deriving from open data are anticipated.
In this literature review we will focus on what previous research on the utilization
of OD has addressed.

The initiatives of opening the government data to public in European Union (EU)
started in 2003 when a Directive 2003/98/ EC of the European Parliament and of the
Council of 17 November 2003 on the re-use of public sector information (European parliament,
2003) was issued, displaying intent to make public information available to anyone
interested. The EU directive was revised several times until it was replaced in 2019
by a new version the Directive (EU) 2019/1024 of the European Parliament and of the
Conncil of 20 June 2019 on open data and the re-use of public sector information (European
parliament, 2019), Slovenia followed shortly after when in 2003 the Public
information access act (ZDI]Z, 2003) was accepted. It was not until 2009, after US
president Barack Obama, only one day after his inauguration, supported the idea of
open government data with its open data initiative signing the Memorandum of
(Transparency and Open Government, 2009), when concrete academic interest

started.

Governments worldwide have implemented the concept of open government data
(OGD) to a varying extent. A significant challenge has emerged: when releasing
extensive volumes of data, it becomes ineffectual if mechanisms for meaningful
comparison, visualization, analysis and other essential applications are lacking
(Jamieson et al., 2019). Recognizing this, the academic community started extensive
research on how to enhance the utility of open data for civic society, economic

applications and the researchers themselves.

To understand the influence of OD on different groups of users, such as
economical, civil society, entrepreneurs or other, we must first assess the extent of
their knowledge about open data, the current state of its usage and their available

infrastructure to extract and transform the vast volumes of data into usable
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information (Lassinantti et al., 2019). In essence, an assessment of maturity level of

distinct societal groups needs to be done.
2 Methodology

We conducted a systematic literature review to scrutinize prior research focus and
conclusions. A literature review provides an insight into the current state of research
in the research domain, an insight into the most common methodologies used and

the related research areas.

A systematic literature review procedure follows the four main steps, according to
(Attard et al., 2015):

Define search terms,
Select sources (digital libraries),
Application of search terms on sources and

sl N

Selection of primary studies by application of inclusion and exclusion
criteria on search results.

To define the right keywords, we first defined the research question, indicating the

exact extent of our review. The question was defined as follows:

RQ: What is the maturity level of small and medium sized enterprises (SME-s) for

open government data user

After a preliminary study, based on the research question, the best keywords to

answer our research question were defined:

e  Open data

e Open government data

e Open data use

e Open data maturity assessment

e Maturity multi-critetia decision model
e DEX

e Slovene enterprises.
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In order to access the most relevant results, we surveyed digital libraries Web of
Science, Scopus and ProQuest, using specific combinations of keywords. Google
Scholar was initially included in the libraries examined; however, it was later excluded
due to excessive output and low relevance of the results. Another abundant source
of literature were the references of the results gained from the chosen digital

libraries.

The primary search term “Open data” returned an unmanageably large number of
results, so we narrowed the term down with its expansion to “Open government
data”. That resulted in fewer outcomes, however the correlation of those results to

our research question was still low.

To obtain results that corresponded with our research theme we excluded

publications that:

e Did not focus on open data, it was only mentioned,
e Focuses on other keywords but does not relate to open data,
e The language was not English.

Applying other keywords and exclusion criteria in the end resulted in 71 related

articles that represented the base of our literature review.

3 Results

The literature review included 71 articles that provided a thorough insight into what
academic society has found essential for better understanding and increasing the
utilization of open data. The authors of these articles have predominantly
concentrated on one or more of the following topics: users, quality, policies, research
categorization, drivers and bartiers, impact and/or maturity. The synthesis of these
articles reveals a diverse knowledge about the topic of the research. In the next

sections we will overview these main topics.

31 Users

Key focus that seems to prevail others in academic view is identifying user types.
The most elemental division is into two categories the providers and the consumers

of the open data. On the provider side, the main question revolves around the
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methods and measures that need to be undertaken to ensure the highest quality of
the data, provided in a way that ensures uncomplicated usability for the end users.
On the consumer side, the main objective is to identify the users by understanding

their primary motivation for open data use.

Numerous researchers seek factors that predict the use of open data. Some have
focused on established theoties of human behavior to understand the motivations
for open data use. A study by (Saxena & Janssen, 2017; Shao, 2023; Talukder et al.,
2019; Zuiderwijk et al., 2015) employed an adjusted Unified Theory of Acceptance
and Use of Technology (UTAUT). (Khurshid et al., 2022) explored the factors that
influence citizens’ intention to use OGD using Information Systems Theory (IST),
(Lassinantti et al., 2019) used the Relevant Social Groups (RSG) theory to establish
what motivates users to utilize OGD and explain for what purpose they are using it.
Surveys integrating an extended Technology Acceptance Model (TAM) to clarify the
user’s intent in OGD adoption were conducted by (Weerakkody et al., 2017; Wirtz
et al., 2019).

To determine what motivates employees in organizations (H. J. Wang & Lo, 2020)
use the socio-technical perspective to develop a model, on which a survey was based
and (Zhou et al., 2023) investigated how leadership style affects the OGD utilization
among employees based on Organizational Commitment Theory. Another survey
based on the Social Cognitive Theory, highlighted the factors that impact the
intention of individual user innovators to adopt OGD (H.-J. Wang, 2020). How
OGD can be used to generate business intelligence for the identification of market
opportunities and strategy formulation was the objective of (Gottfried et al., 2021)
research. Regarding business owners and their intent to use OD (Alawadhi et al.,
2021) conducted a study to determine whether they have sufficient knowledge about
the concept of OD and their willingness to use it for service improvement.
Alexopoulos et al. (2023) proposed a model where four groups of users were
identified: beginners, followers, fast trackers and trendsetters, depending on their level of
OD adoption maturity. The motive (legitimacy-secking or realizing OD value
creation potential) to invest in OD technologies in public and private organizations

was investigated by (Temiz et al., 2022).
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Action-based research in which civil servants’ and citizens’ initiatives collaborated
to find solutions for public problems using an open data platform from a providet’s
standpoint was conducted (Ruijjer et al., 2020). The results of actual OGD use were
examined in a survey of 266 government agencies. (Mustapa et al., 2022) and
(Shepherd et al., 2019) focused on the roles and responsibilities of I'T professionals
who enable the delivery of OGD to citizens.

In the literature it has been observed that the motivation driving users’ intent to
adopt OGD is multifaceted, tied to the social aspect of the individual and their
distinct requirements. Individual’s position significantly influences their willingness
to utilize the available OGD. Additionally, an important aspect of the OGD
adoption from a user’s standpoint is its usefulness which can only be determined if

the data is provided with tools for its interpretation, analysis and visualization.
3.2 Impact

The concept of impact stands out as one of the most important aspects of OD, as
noted by (Attard et al., 2016a, str. 10) “The main challenge in releasing social and
commercial value is that open data has no value in itself, yet it becomes valuable
when it is used.” Various authors and institutions have researched how open data is

impacting or is impacted by society.

To identify the impact of OGD numerous research has been done gaining insights
into the OD use. A systematic literature review has been conducted by (Ruijer &
Martinius, 2017) to present expected and found impact of OGD on democratic
processes. Case studies of OD actual use have been conducted (Apanasevic, 2021;
Coutinho & Freitas, 2021; De La Cruz & Lee, 2015; McBride et al., 2019; Shao,
2023). Ferencek (2021) Proposed an automated impact assessment model. How
value is created from OGD and what processes exist to create value from it were
the main objectives of (Attard et al., 2016b; Magalhaes & Roseira, 2020). The types
of open data that are currently in use and the prevalent industries that exploit OGD
were identified (Magalhaes & Roseira, 2020) and a literature review conducted by
Attard et al. (2016b) revealed what processes exist to create value from OD. To what
extent OD drives innovation was the main objective of Huber et al. (2022).
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Wieczorkowski (2019b) demonstrated the business opportunities of sharing OGD
from the perspective of product and organizational innovation. To understand
social-economic effects experienced by a municipality upon opening its data
(Apanasevic, 2021) studied the main perceived benefits, the main challenges, issues
and risks associated with the publication of the data and (Wilson & Cong, 2021)
studied the effects regarding the use and impact of municipal OGD. McBride et al.
(2019) and a better understanding of the societal value that OGD can generate
(Coutinho & Freitas, 2021). Factors that influence the adoption of OGD for

commercial service in cities explored Maccani (2016).

How the use of OGD can attribute to innovative solutions that can generate social
and economic value was the focus of Jetzek et al. (2014). The actual use and impact
of OGD in private sector was examined by (Ruijer & Meijer, 2020), (Hope et al.,
2022) who found positive correlation between government transparency and
operational efficiency, and (De La Cruz & Lee, 2015) in a review of 30 interviews
with CEOs of companies that use the OGD.

Research has been done about perceived benefits and possibilities of OD by
(Jamieson et al., 2019) where three main benefits are questioned. The author argues
that without clear empirical evidence the level of the recognized benefits realization

cannot be established.
3.3 Policies

Governmental strategy for definition of content and dissemination guidelines
regarding OD is proposed through policies. To determine the maturity level of
various governments policies to enable publication and reuse of OD (Attard et al.,
2015) conducted a literature review, classifying it according to 4 key criteria: Fiscal
transparency, Access to information, Income and asset disclosures and Citizen engagement.
(Ruijer, et al., 2020) developed an analytical framework for studying the politics of
OGD.

The interest in what makes the data genuinely open and what policies should have
been accepted to maximize the adoption and impact of OD, has been observed in
the literature repeatedly. How macro policies were formed to effectively use OD in

social services was investigated by (McLoughlin et al, 2019). Concerning the
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openness of data (Attard et al., 2015) reviewed existing models for assessing that
aspect, such as the Five-star scheme by (Berners-Lee, 2009), 8 government data
principles by (O’Reilly & Malamud, 2007), W3C eGov Interest group. In their
examination of OD utilization in shared economies (Lee & Wan, 2021)
recommended a policy for managing the OD inc