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ABSTRACT - In recent times, as is known, various
methods of multi-criteria analysis have been used
more and more to evaluate the efficiency of financial
institutions as accurately as possible. One is the MA-
BAC (Multi-Attributive Border Approximation area
Comparison) method. Bearing this in mind, this pa-
per analyzes the effectiveness of the insurance in the
selected countries (Croatia and Slovenia) and Serbia,
based on this method, to assess their international
positioning. According to the results of the empirical
research on the efficiency of the insurance markets
in the selected countries and Serbia based on the
MABAC method, the insurance markets of Croatia
are ranked best. Serbia's insurance market is ranked
second and Slovenia's third. In terms of performan-
ce, Serbian insurance market is less good than the
Croatian and better than Slovenian. To improve the
international position of insurance in Serbia in the
future, it is necessary to develop an awareness of the
general importance of insurance, especially life in-
surance, given that it is at a lower development level
than in the countries with developed market econo-
mies, especially the European Union. In this context,
it is necessary to encourage an accelerated growth
of life insurance in Serbia by applying appropriate
measures. JEL classification: C2, C6, G1, G2, G22.

1 Introduction

Izvirni znanstveni ¢lanek
UDK 368:005.336.1(497.11)

KLJUCNE BESEDE: udinkovitost, zavarovalniski
trg, mednarodni polozaj, metoda MABAC

POVZETEK - Kot je znano, se v zadnjem casu vse
pogosteje uporablja razlicne metode veckriterijske
analize za ¢im natancnejSo oceno ucinkovitosti fi-
nancnih institucij. Ena izmed njih je metoda MABAC
(Multi-Attributive Border Approximation Area Com-
parison). Ob upostevanju tega v prispevku analizira-
mo ucinkovitost zavarovanja v izbranih drzavah (Hr-
vaska in Slovenija) in Srbiji na podlagi te metode za
oceno njihovega mednarodnega polozaja. Po rezulta-
tih empiricne raziskave ucinkovitosti zavarovalniskih
trgov izbranih drzav in Srbije po metodi MABAC je
najbolje uvrscen zavarovalniski trg Hrvaske. Srbski
zavarovalniski trg je na drugem, slovenski pa na
tretjem mestu. Po uspesnosti je slabsi od hrvaskega
zavarovalniskega trga in boljsi od slovenskega. Za iz-
boljsanje mednarodnega polozaja zavarovalnistva v
Srbiji v prihodnosti je potrebno razviti zavest o splo-
Snem pomenu zavarovalnistva, Se posebej zivijenjske-
ga, saj je na nizji stopnji po razvitosti v primerjavi
z drzavami z razvitim trznim gospodarstvom, zlasti
drzavami Evropske unije. V tem kontekstu je treba z
ustreznimi ukrepi spodbuditi pospeseno rast zivijenj-
skih zavarovanj v Srbiji. Klasifikacija JEL: C2, C6,
Gl, G2, G22.

Recently, to evaluate the efficiency of companies/financial institutions as reali-
stically as possible, various methods of multi-criteria analysis have been developed
(Mathew, 2018; Timiryanova, 2020; Okwu, 2020; Singh, 2020; Pachar, 2021; Bre-
zovi¢, 2021; Tsai, 2021 ). One of them is the MABAC method (Pamucar, 2015; Bo-
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zani¢, 2016, 2019, 2020; Bozani¢ et al., 2019, Bozani¢ et al., 2020; Isik et al., 2020;
Nedeljkovi¢ et al., 2021 ). In this paper, the analysis of the insurance efficiency of the
selected countries and Serbia is carried out, as a research subject, based on the MA-
BAC method to assess their international position. Its aim and purpose is to determine
the most realistic situation possible as a basis and assumption for taking appropriate
measures to improve the international position regarding the efficiency of insurance
in Serbia in the future.

In the world, there is an increasingly rich literature dedicated to the analysis of
the efficiency of companies, that is, financial institutions based on various methods of
the multi-criteria analysis (Ersoy, 2017). This is also the case with literature in Serbia
(Kocovié, 2010; Mandi¢, 2017; Rakonjac-Anti¢, 2018; Lukic, 2010, 2011a, b, 2017,
2018a, b, c,2019,2020a,b, c,d, ¢,2021a, b, c, d, e,f, 2022; Vojteski Kljenak & Lukié,
R. 2022a,b,c, 2023a,b,c,d,e,f). However, in the relevant literature, as far as we know,
there is not a single comprehensive work devoted to the evaluation of the efficiency of
insurance in Serbia using the MABAC method. This work fills that gap to some extent.
This, among other things, reflects its scientific and professional contribution.

The starting point of the research in this paper is the fact that the continuous evalu-
ation of the efficiency of a certain insurance market (in this case the insurance market
of Serbia) is a prerequisite for improving its international position in the future thro-
ugh better control of critical factors and the application of appropriate measures. The
basic research hypothesis is that the efficiency of the Serbian insurance market is low,
compared to the insurance markets in the countries with a developed market economy.

The application of the MABAC method plays a significant role in this. It ensures
a defining of a more realistic situation regarding the efficiency of insurance in Serbia
and its position in the world. Based on this, appropriate measures can be taken to im-
prove the efficiency of insurance in Serbia in the future.

2 MABAC method

Different methods of multi-criteria decision-making can be used in the analysis of
the treated problem in this study. In this particular case, the new MABAC method is
used due to the simplicity and accuracy of the obtained results.

MABAC (Multi-Attributive Border Approximation area Comparison) is a newer
multi-criteria decision-making method developed by Pamucar and Cirovié (2015).
The basic feature of this method is defining the distance of the criterion function of
each observed alternative from the limit approximate value. The mathematical formu-
lation of the MABAC method consists of the following steps (Pamucar, 2015):

Step 1: Formation of the initial decision matrix ( X ).

Where m alternatives are evaluated according to # criteria. Alternatives are repre-
sented by vectors A; = (x;7, X;2, ..., Xin), Where xj;j is the value of the i-th alternative
according to the j-th criterion ( = 1, 2, ..., m;j =1, 2, ..., n).
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G G Cn
Ay
A X11 X12 e Xin
X = 42 X
X221 X2 2n (1)
Am
Xm1  Xm2 Xmn

where m is the total number of alternatives, n is the total number of criteria.
Step 2: Normalization of the elements of the initial matrix ( X ).

A Cl CZ Cn
1 .
_ A2 nqq Ny in
N = Ny MNpo e Man (2)
Am
M1 Mn2 Nmn

The elements of the normalized matrix ( N ) are obtained using the following
equations:

a) For benefit (income) types of criteria (a high value of the criteria is preferred)

Xi]' — xl_
L 3
nlJ x;— _ xi_ ( )
b) For non-finite (cost) types of criteria (a lower value of the criteria is preferable)
_ X .
nj = xi_ _ xi+ ( )
where x;j, x; and are x;”

are the elements of the initial decision matrix
+ —
(X),andare X; defined X; as:

+
t L2y im and represent the maximum values of the
observed criterion by alternatives.

x; = min(xy, Xy, ..., Xpm) and represents the minimum values of the

observed criterion by alternatives.
Step 3: Calculation of elements of the weight matrix (V).
The elements of the weight matrix ( V) are calculated as follows:

Vij = wig(nj +1)  (5)

where Nj j the elements of the normalized matrix (N ) are Wj the weighting

coefficients of the criteria.

Based on the previous equation, the following weight matrix V is obtained

Vi1 Viz v vinl wig(ng +1)  wyg(ng +1) W g(nyy +1)
V=

wng(non + D [ (6)

Va1 Va2 v Van| —|wig(np +1)  wag(ng, +1)
Um1  Um2 Umn ng(nml + 1) Wzg(nmz + 1) an(nmn + 1)
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where 7 is the total number of criteria, and m is the total number of alternatives.
Step 4: Determining the matrix of boundary approximate regions ( G ).

The boundary approximate area (BAA) for each criterion is determined accor-
ding to the following expression:

m Ym
gi = (H Uij) @)

where the elements of the weight matrix ( V), and m is the total number of alter-
natives.

After calculating the value of g and for each criterion, a matrix of borderline

approximate areas ( G ) of the format n x / is formed ( n represents the total number
of criteria by which the choice of offered alternatives is made):

c C .. C,
G = 8
[91 g2 - 9n] ®)

Step 5: Calculation of the elements of the distance matrix of alternatives from the
border approximate area ( Q ):

q11 Gz - Ym
Q= |91 q22 - 42n 9)
dm1 dm2 e Amn

The distance of the alternatives from the border approximate area ( ¢ ij ) is deter-
mined as the difference between the elements of the weight matrix ( V) and the values
of the border approximate area ( G ).

Vigs V2 o+ Vin] [q1 G2 o+ n
Q=V—-G=|V2r Vaz = Van|_|@1 gz - An| (10
Umi Vmz2 .. VUmnl 191 92 .. Qn
Vii—91 Viz2—92  VinT9n] [qu1 Q12 - Yn
Q Va1 =91 Va2—92 = Van = Gn|_|q21 QG2 -+ 92n (11)
UVmi—91 Vm2—92 .. VUmn— Ynl [dm1 9m2 ... 9mn

where g; is the border approximate area for criterion C;, v;; the elements of the
weighting matrix ( V), n is the number of criteria, and m is the number of alternatives.
Alternative 4; can belong to the border approximate area ( G ), the upper approxi-
mate area (GM), or the lower approximate area (G),
ie.4; €{G v G* v (G~} The upper approximate area (G )

is the area where the ideal alternative ( A +) is located, and the lower approximate area
is the area where the anti-ideal alternative ( A -) is located (Figure 1).
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Figure 1
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Belonging to the alternative Ai the approximate area (G, G ™ or G ~) is determi-
ned based on the following equation:
G* if q;>0
Aie{(} if q;=0 (12)
G~ if q;<0
Therefore, "for alternative A to be chosen as the best from the set, it is necessary
that it belongs to the upper approximate area (G™) according to as many criteria as
possible. If, for example, alternative 4 ; according to 5 criteria (out of a total of 6
criteria) belongs to the upper approximate area, and according to one criterion it belo-
ngs to the lower approximate area ( G ™), this means, in other words, that according to
5 criteria, the alternative is close to or equal to the ideal alternative, while according to
one criterion close to or equal to the anti-ideal alternative. If the value of
q1>0,1ie.q UEG™ then the alternative 4; is close to or equal to the ideal al-
ternative. However, if Qi <0,1e. q J€G"- , then alternative Ai is close to or
equal to the anti-ideal alternative." (Pamucar, 2015; Bozani¢, 2016).

Step 6: Ranking of alternatives.

The calculation of the value of the criteria functions according to the alterna-
tives (13) is obtained as the sum of the distances of the alternatives from the boundary
approximate areas ( q ). By summing the elements of the matrix Q by row, the final
values of the criterion functions of the alternatives are obtained:

n
Si=Zq”-j=l,2,...,n i=12.,m (13)
=1

where 7 is the number of criteria, and m is the number of alternatives.
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3 Analytical Hierarchy Process (AHP) method

Given that the weighting coefficient of the criteria when applying the MABAC
method is determined using the AHP method, we will briefly refer to its theoretical
and methodological characteristics.

The Analytical Hierarchy Process (AHP) method takes place through the fol-
lowing steps (Saaty, 2008):

Step 1: Formation of the matrix of comparison pairs

1 A1z vt Qap
1 1

A=lay]= Y42 L oaaml g
l/aln 1/a271 1

Step 2: Normalization of the matrix of comparison pairs
%= Z{Li)aij’l'} =Lon as)

Step 3: Determination of relative importance, i.e. a vector of weights
wp=210 G i=1,n (16)

Consistency index - CI (consistency index) is a measure of the deviation of n from
A max and can be represented by the following formula:
7\max —n
(1= =— (17)
If CI < 0.1 of the estimated value of the coefficients a n ij are consistent, and the
deviation of Aygx from n is negligible. This means, in other words, that the AHP
method accepts an inconsistency of less than 10%.

The consistency index can be used to calculate the consistency ratio CR = CI/RI,
where Rl is a random index.

4 Measuring the efficiency of the insurance market in the selected
countries and Serbia based on the MABAC method: Results and
discussion

To measure the insurance efficiency of the selected countries (Croatia and Slo-
venia) and Serbia, the following criteria were chosen: C1 — Population, C2 — Gros
domestic product, C3 — Inflation rate, C4 - Exchange rate local currency per USD, C5
- Insurance premium in % of the total insurance premium in the world, C6 - Insurance
premium in % of GDP, C7 - Insurance premium per inhabitant in USA and C8 - Life
insurance premium in % of the total premium. The selection of the countries was
made according to the criteria of countries with a developed insurance market and
countries in the region of Serbia. The alternatives are: A1 - Slovenia, A2 - Croatia and
A3 - Serbia. Table 1 shows the initial data for the analysis of insurance efficiency of
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the selected countries and Serbia based on the MABAC method for 2022. Figure 2
shows the position of Serbia in international insurance.

Table 1

Initial data for the analysis of the insurance efficiency of selected countries and Serbia

Population | G r o s s | Inflati- | Exchange | Insurance premium | Insurance [ Insuran c e | Life insurance
(millions) | domestic | onrate |rate local |in % of the total | premium | premium per | premium in
product, | (in %) |currency | insurance premium | in % of | inhabitant in | % of the total
USD bn per USD | in the world GDP the USA premium
Cl C2 C3 C4 C5 C6 C7 C8
Slovenia |2 62 8.8 0.9 0.0 4.7 1396 27.5
Croatia |7 69 10.8 7.2 0.0 2.6 456 22.4
Serbia 4 64 12.0 111.7 0.0 1.9 177 19.7

Note: GDP - gross domestic product USD - US dollar

Source: World insurance: the recovery gains pace. Swiss Re sigma No 3 /2023, 1-49.
Figure 2 shows the performance indicators of Serbia of the selected countries.

Figure 2

Performance indicators of Serbia and selected countries

W Slovenia m Croatia Serbia

\O\p é’/\\g N B O@‘ @0& é\ﬁ\ s\ﬁ‘ @c}"
o 0@ & /\Q & & & Nl
S Q S - ? ? Q N
oS o & & & e(’% eé n
< N °© & ¥ ¥ ¥ N
¥ © o » N N N
QOQ o \‘\Q\’ d&% \9‘7 \6‘7 \e‘—:
Source: Author's report
Table 2 shows the descriptive statistics of the initial data.
Table 2
Descriptive statistics
Statistics
Cl1 C2 C3 C4 C5 C6 C7 C8
N Valid 3 3 3 3 3 3 3 3
Missing | 0 0 0 0 0 0 0 0
Mean 4.3333 | 65.0000 |10.5333 {39.9333 |.0000 |3.0667 |676.3333 |23.2000
Std. Error of | 1.45297 [2.08167 |.93333 |35.92939 |.00000 |.84130 |368.73673 |2.28692
Mean
Median 4.0000 |64.0000 |10.8000 |7.2000 .0000 |2.6000 |456.0000 |22.4000
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Std. 2.51661 |3.60555 | 1.61658 |62.23153 |.00000 |1.45717 |638.67076 |3.96106
Deviation

Skewness |.586 1.152 =722 1.712 1.293 1.368 872
Std. Error of | 1.225 1.225 1.225 1.225 1.225 |1.225 1.225 1.225
Skewness

Minimum | 2.00 62.00 8.80 .90 .00 1.90 177.00 19.70
Maximum | 7.00 69.00 12.00 111.70 .00 4.70 1396.00 27.50

Note: Author's calculation using SPSS software

The percentage share of the insurance premium of Slovenia, Croatia and Serbia
in the total world insurance premium is equal to zero. In the specific case, therefore,
the insurance premium as a percentage of gross domestic product is above average in
Slovenia and below average in Croatia and Serbia. The highest insurance premium
per inhabitant is in Slovenia and is above the average. The percentage share of the
life insurance premium in the total insurance premium is the highest in Slovenia and
is above the average. Such insurance flows in Slovenia, Croatia and Serbia were in-
fluenced, among other things, by the analyzed macroeconomic indicators (population,
gross domestic product, inflation and exchange rate). The target performances of the
insurance of Slovenia, Croatia and Serbia can be achieved by adequate control of the
analyzed statistical variables. They are nothing but insurance performance factors.

Table 3 shows the weighting coefficients of the criteria. They were calculated
using the AHP (Analytical Hierarchical Process) method (Saaty, 2008). (The calcula-
tion was performed using Excel AHPSoftware ).

Table 3
Weight coefficients of the criteria

1 2 3 4 5 6 7 8

C1 C2 C3 C4 C5 Co6 C7 C8
Cl [1.00 |1.00 |[1.50 |[2.00 |[1.00 |[1.00 [1.00 |1.00 |0.1405
C2 [1.00 |[1.00 [2.00 ([2.50 [2.00 [2.00 [2.00 [2.00 [0.2030
C3 [0.67 |0.50 |[1.00 ([2.00 ([1.00 ([1.00 |[1.00 |[1.00 [0.1162
C4 [0.50 |040 |[0.50 ([1.00 [2.00 [2.00 [2.00 [2.00 [0.1359
C5 |1.00 [0.50 |[1.00 |[0.50 |1.00 ]2.00 |2.00 [2.00 |0.1301
C6 [1.00 |0.50 |1.00 [0.50 [0.50 [1.00 [2.00 [1.00 |0.1000
C7 [1.00 [0.50 [1.00 [0.50 [0.50 [0.50 |[1.00 |[1.00 [0.0842
C8 [1.00 |0.50 |[1.00 [0.50 [0.50 ([1.00 |[1.00 [1.00 |0.0901
1.0000
Consistency Ratio | 0.0503

WEIGHTS

| Q|| N | [W (N~

Note: Author's calculation using the software program AHPSoftware-Excel

In this particular case, since the consistency ratio is 0.0503 < 0.1, the estimated
values of the coefficients aij are consistent, and the deviation Ay, gy from 7 is negligi-
ble. This means, in other words, that the AHP method accepts an inconsistency of less
than 10%.

In this case, the most important criterion is C2. Adequate control of the annual
growth rate of the gross domestic product can influence the achievement of the target
performance of insurance in Slovenia, Croatia and Serbia. Of course, this is also based
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on adequate management with other analyzed criteria treated as insurance performan-
ce factors.

The obtained results of the analysis of the insurance efficiency of the selected co-
untries and Serbia using the MABAC method are shown in the tables below (Table 4,
5, 6,7, 8), as well as graphically (Figure 3). (Calculations were performed using Excel
MABACSoftware.) Table 4 shows the calculated weight coefficients of the criteria,
the original empirical data of the criteria, and the maximum and minimum. In the
specific case, for example, the highest insurance premium as a percentage of the gross
domestic product is in the Slovenia and the lowest in Serbia. The data analysis in this
table is similar for other countries about the presented criteria. The original empirical
data for each country and each criterion are normalized in Table 5. In Table 6, they are
weighted. Table 7 shows the distance of the alternatives from the BAA matrix (Q). The
ranking of alternatives is shown in Table 8.

Table 4
Initial
weights of criteria |0.1405 |0.203 0.1162 0.1359 |0.1301 0.1 0.0842 | 0.0901
kind of criteria 1 1 1 1 1 1 1 1
Cl C2 C3 C4 C5 C6 C7 C8
Al 2 62 8.8 0.9 0 4.7 1396 27.5
A2 7 69 10.8 7.2 0 2.6 456 22.4
A3 4 64 12 111.7 0 1.9 177 19.7
MAX 7 69 12 111.7 0 4.7 1396 27.5
MIN 2 62 8.8 0.9 0 1.9 177 19.7
Note: Author's calculation using MABACSoftware-Excel software
Table 5
Normalized Matrix
weights of criteria | 0.1405 | 0.203 0.1162 ]0.1359 |0.1301 0.1 0.0842 |0.0901
kind of criteria 1 1 1 1 1 1 1 1
Cl C2 C3 C4 C5 Co6 C7 C8
Al 0.0000 |0.0000 |0.0000 |0.0000 |0.0000 1.0000 |1.0000 |1.0000
A2 1.0000 |1.0000 |0.6250 |0.0569 |0.0000 |0.2500 [0.2289 |0.3462
A3 0.4000 |0.2857 |1.0000 |1.0000 |0.0000 |0.0000 |0.0000 |0.0000
Note: Author's calculation using MABACSoftware-Excel software
Table 6
Normalized Weighted Matrix (V)
Cl C2 C3 C4 C5 C6 C7 C8

Al 0.1405 0.2030 0.1162 0.1359 0.1301 0.2000 0.1684 0.1802
A2 0.2810 0.4060 0.1888 0.1436 0.1301 0.1250 0.1035 0.1213
A3 0.1967 0.2610 0.2324 0.2718 0.1301 0.1000 0.0842 0.0901

Border Approximation Area Matrix (G) | 0.1980 [ 0.2781 [0.1721 [0.1744 [ 0.1301 [ 0.1357 [0.1136 0.1253 |
Note: Author's calculation using MABACSoftware-Excel software
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Table 7
Distance of Alternatives from BAA matrix (Q)
Cl C2 C3 C4 C5 C6 C7 C8

Al |-0.0575 -0.0751 -0.0559 |-0.0385 0.0000 0.0643 0.0548 0.0549
A2 ]0.0830 0.1279 0.0167 |-0.0308 0.0000 -0.0107 -0.0102 -0.0041
A3 [-0.0013 -0.0171 0.0603 | 0.0974 0.0000 -0.0357 -0.0294 -0.0352
Note: Author's calculation using MABACSoftware-Excel software

Table 8
Ranking of alternatives

Alternatives Q Q Ranking

Slovenia Al -0.0532 |-0.0532 3

Croatia A2 0.1718 |0.1718 1

Serbia A3 0.0388 | 0.0388 2

Note: Author's calculation using MABACSoftware-Excel software

Figure 3
Ranking of alternatives

B Q mRanking

0,1718
| 0,0388

.
1 A2 A3

oA
wn
SgOVENIA CROATIA SERBIA

Source: Author's report

In the specific case, therefore, in terms of insurance performance, Croatia is in first
place. Insurance of Serbia is in second place. The third place was taken by insurance
in Slovenia. Serbia's insurance performance is less compared to Croatia, but better
compared to Slovenia.

This international positioning of the insurance market in Serbia has been influen-
ced by numerous factors, such as population growth, gross domestic product growth
rate, inflation, exchange rate, interest rates, understanding of the importance of in-
surance, political situation, behaviour of insurance companies when an insured event
occurs (risk) in terms of realistic assessment and payment of damages, and digitization
of the entire business. Their adequate control can influence the achievement of the
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target level of insurance development in Serbia in the context of international positi-
oning.

5 Conclusion

The paper evaluates the efficiency of the insurance market in Serbia and other
selected countries using the MABAC method as one of the modern methods of mul-
ti-criteria analysis. Basic indicators of the development of the insurance market were
used as criteria: C1 — Population, C2 — Gros domestic product, C3 — Inflation rate,
C4 - Exchange rate local currency per USD, CS5 - Insurance premium in % of the total
insurance premium in the world, C6 - Insurance premium in % of GDP, C7 - Insuran-
ce premium per inhabitant in USA and C8 - Life insurance premium in % of the total
premium. The analysis includes three national insurance markets. These are Slovenia,
Croatia and Serbia. Based on the obtained empirical results, it can be concluded that in
terms of performance, Croatia is in first place, Serbia is in second place and Slovenia
is in third place. Serbia's insurance performance is less compared to Croatia, but better
compared to Slovenia.

To improve the international position of the insurance market in Serbia in the fu-
ture, it is necessary to develop an awareness of the general importance of insurance as
much as possible. Life insurance in particular is at an unsatisfactory level, compared
to the observed countries of the developed market economy, i.e. the European Union.
In this context, it is necessary to apply appropriate measures to encourage an accele-
rated development of life insurance in Serbia.

Dr. Radojko Lukié¢

Primerjalna analiza uc¢inkovitosti zavarovalniSkega
trga Srbije in drzav v regiji z metodo MABAC

V zadnjem casu so bile za ¢im bolj realno oceno ucinkovitosti podjetij/financnih
institucij razvite razlicne metode veckriterijske analize (Mathew, 2018; Timiryano-
va, 2020; Okwu, 2020, Singh, 2020, Pachar, 2021, Brezovi¢, 2021; Tsai, 2021). Ena
izmed njih je metoda MABAC (Pamucar, 2015; Bozani¢, 2016, 2019, 2020; Bozanié
idr., 2019; Bozani¢ idr., 2020; Isik idr., 2020, Nedeljkovi¢ idr., 2021). V prispevku je
kot predmet raziskave izvedena analiza zavarovalniske ucinkovitosti v izbranih drza-
vah in Srbiji na podlagi metode MABAC za oceno njihovega mednarodnega polozaja.
Cilj in namen tega je ugotoviti ¢im bolj realno stanje kot osnovo in predpostavko za
sprejetje ustreznih ukrepov za izboljsanje mednarodnega polozaja glede ucinkovitosti
zavarovalnistva v Srbiji v prihodnosti.
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V svetu je vedno bolj bogata literatura, ki se posveca analizi ucinkovitosti podjetij
in financnih institucij na podlagi razlicnih metod veckriterijske analize (Ersoy, 2017).
Tako je tudi z literaturo v Srbiji (Kocovi¢, 2010, Mandic¢, 2017, Rakonjac-Anti¢, 2018,
Lukic, 2010, 2011a, b, 2017, 2018a, b, ¢, 2019, 2020a, b, ¢, d, e, 2021a, b, c, d, ¢, f,
2022; Vojteski Kljenak in Luki¢, 2022a, b, ¢, 2023a, b, ¢, d, e, f). Vendar pa v relevan-
tni literaturi, kolikor nam je znano, ni niti enega obseznega dela, ki bi bilo posveceno
oceni ucinkovitosti zavarovalnistva v Srbiji po metodi MABAC. To delo do neke mere
zapolnjuje to vrzel. V tem se med drugim odraza njegov znanstveni in strokovni pri-
spevek.

Izhodisce raziskave v tem prispevku je dejstvo, da je nenehno ocenjevanje ucinko-
vitosti dolocenega zavarovalniskega trga (v tem primeru zavarovalniskega trga Srbije)
predpogoj za izboljsanje njegovega mednarodnega polozaja v prihodnosti z boljsim
nadzorom nad kriticnimi dejavniki in uporabo ustreznih ukrepov. Osnovna hipoteza
raziskave je, da je ucinkovitost srbskega zavarovalniskega trga nizka v primerjavi z
zavarovalniskimi trgi drzav z razvitim trznim gospodarstvom.

Pri tem igra pomembno viogo uporaba metode MABAC. Zagotavlja ugotavljanje
realnejse slike glede ucinkovitosti zavarovalnistva v Srbiji in njenega polozaja v svetu.
Na podlagi tega se lahko sprejmejo ustrezni ukrepi za izboljSanje ucinkovitosti zava-
rovalnistva v Srbiji v prihodnosti.

Za merjenje zavarovalne ucinkovitosti v izbranih drzavah (Hrvaski in Sloveniji)
in Srbiji so bili izbrani naslednji kriteriji: C1 — prebivalstvo, C2 — bruto domaci pro-
izvod, C3 — stopnja inflacije, C4 — tecaj lokalne valute na USD, C5 — zavarovalna
premija v % celotne zavarovalne premije v svetu, C6 — zavarovalna premija v % BDP,
C7 — zavarovalna premija na prebivalca v ZDA in C8 — premija zZivljenjskega zavaro-
vanja v % celotne premije. Izbor drzav je bil narejen po sledecih kriterijih: drzave z
razvitim zavarovalniskim trgom in drzave v regiji, katere del je Srbija. Alternative so:
Al — Slovenija, A2 — Hrvaska in A3 — Srbija. Tabela 1 prikazuje izhodiscne podatke
za analizo ucinkovitosti zavarovanja v izbranih drzavah in Srbiji po metodi MABAC
za leto 2022.

Odstotni delez zavarovalne premije v Sloveniji, Hrvaski in Srbiji v celotni svetovni
zavarovalni premiji je enak nic. V konkretnem primeru je torej zavarovalna premija
v odstotku bruto domacega proizvoda nadpovprecna v Sloveniji ter podpovprecna na
HrvaSkem in v Srbiji. Najvisjo zavarovalno premijo na prebivalca ima Slovenija in je
nadpovprecna. Odstotni delez premije Zivljenjskih zavarovanj v skupni zavarovalni
veniji, na Hrvaskem in v Srbiji so med drugim vplivali analizirani makroekonomski
kazalniki (prebivalstvo, bruto domaci proizvod, inflacija in tecaj). Ciljno uspesnost
zavarovanj v Sloveniji, na HrvasSkem in v Srbiji je mogoce doseci z ustreznim nadzo-
rom analiziranih statisticnih spremenljivk. Niso ni¢ drugega kot dejavniki uspesnosti
zavarovanja.

V tem primeru je najpomembnejsi kriterij C2. Ustrezno obvladovanje letne stopnje

rasti bruto domacega proizvoda lahko vpliva na doseganje ciljne uspesnosti zavaro-
valnistva v Sloveniji, na Hrvaskem in v Srbiji. Seveda tudi to temelji na ustreznem
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upravljanju z drugimi analiziranimi kriteriji, ki so obravnavani kot dejavniki uspes-
nosti zavarovanja.

V konkretnem primeru je torej po uspesnosti zavarovalnistvo na Hrvaskem na
prvem mestu. Na drugem mestu je zavarovalnistvo v Srbiji. Tretje mesto je zasedlo
zavarovalnistvo v Sloveniji. Srbsko zavarovalnistvo je v primerjavi s Hrvasko slabse,
v primerjavi s Slovenijo pa boljse.

Na to mednarodno pozicioniranost zavarovalniskega trga v Srbiji so vplivali Ste-
vilni dejavniki, kot so rast prebivalstva, stopnja rasti bruto domacega proizvoda, in-
flacija, menjalni tecaj, obrestne mere, razumevanje pomena zavarovanja, politicna
situacija, obnasanje zavarovalnic, ko nastopi zavarovalni dogodek (riziko), v smislu
realne ocene in izplacila skode ter digitalizacija celotnega poslovanja. Ustrezen nad-
zor nad njimi lahko vpliva na doseganje ciljne ravni razvoja zavarovalnistva v Srbiji
v okviru mednarodnega pozicioniranja.
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ABSTRACT — Information technologies and their
software engineering branch are an important part
of the modern economy and its digitalization. At the
same time, they are influenced also by the economy,
and have formed their own economic fields. However,
this field remains poorly studied in some apects. Un-
derstanding them can improve the fields operation.
The research presented is of a sequential qualitative
nature. The first part is a scoping literature review of
the global sofiware engineering economics. This is
followed by a narrative literature review of the iden-
tified topics in the Slovenian environment. The results
have shown similarities and deviations in the nati-
onal economy. Some of the latter, like public sector
-related specifics, need additional consideration, and
some of them, like digital piracy- and sustainability
-related, identify challenges for the country’s softwa-
re engineering sector. Research results can be used
by professionals to improve their knowledge about
the economics of the business field both globally
and locally. Also, they can be used for the promotion
and improvement of the studied concepts in Slovenia
and as a good starting point for continuing research
works on the topics analyzed.

1 Introduction

Izvirni znanstveni ¢lanek
UDK 004.41:33(497.4)

KLJUCNE BESEDE: digitalizacija, digitalno pi-
ratstvo, ekonomija, javna uprava, programsko inze-
nirstvo, odprtokodna programska oprema, Slovenija,
trajnost

POVZETEK — Informacijske tehnologije in njihova
veja programski inZeniring so pomemben del sodob-
nega gospodarstva in njegove digitalizacije. Hkrati
pa so pod vplivom ekonomike in so oblikovali svo-
Jja gospodarska podrocja. Vendar so ta podrocja na
nekaterih podpodrocjih Se vedno slabo raziskana.
Njihovo razumevanje lahko izboljsa delovanje pod-
rocja. Predstavljena raziskava je zaporedne kvalita-
tivne narave. Prvi del je pregled literature o global-
ni ekonomiji programskega inzeniringa. Nato sledi
pripovedni literarni pregled identificiranih tem v
slovenskem okolju. Rezultati so pokazali podobnosti
in odstopanja v nacionalnem gospodarstvu. Nekatere
od slednjih, kot so posebnosti, povezane z javnim sek-
torjem, je treba dodatno upostevati, nekatere od njih,
kot sta digitalno piratstvo in trajnost, pa predstavija-
Jo izzive za sektor programskega inzeniringa v drza-
vi. Rezultate raziskave lahko strokovnjaki uporabijo
za izboljsanje svojega znanja o ekonomiji poslovnega
podrocja na svetovni in lokalni ravni. Prav tako se
lahko uporabijo za promocijo in izboljSanje prouce-
vanih konceptov v Sloveniji in kot dobro izhodisce
za nadaljevanje raziskovalnega dela o analiziranih
temah.

Information technologies (IT) have become omnipresent in all spheres of human
life and activities in the recent past. This applies to economics as well. The influence
of IT and digitalization there is hard to overestimate. At the same time, information
technologies have become a huge economic sector as well. It has its own basic prin-
ciples, model, techniques utilized, and other specifics (Boehm, 1984; Madauss, 2024;

Sneed, 1991).
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Software engineering is a branch of IT that deals with the development of com-
puter software. It is extremely important because without software computers cannot
operate by themselves and, in the end, become useless. The mentioned branch focuses
on the process of development at all stages, from planning and design to deployment
and maintenance. It has been developing rapidly in the past few decades and is now
extremely huge with its own economic and management principles (Felderer et.al.
2020).

Despite its importance, active study and development of software engineering still
remain risky and are, in some cases, a poorly studied economic and business field.
Recent research works have shown that 20-30 percent of all software projects are
nowadays still failing, and 80-90 percent of employees from the field believe that
the projects they are working on will not be successful or, even worse, that they are
“doomed” (Money et.al., 2021). For this reason, it is very important to continue the
research in the field that will enhance the understanding of the field’s economics and
improve its business.

In Slovenia, this field is poorly studied. However, official statistics show that it
is quite popular and the number of companies and people employed in the IT and
software engineering sectors has grown, while the number of closed companies has
decreased by 7, 9, and 21 percent accordingly in the years 2020-2022 (Enterprise
Births and Enterprise Deaths by ACTIVITY, YEAR, MEASURES and SIZE OF EN-
TERPRISE-PxWeb, n.d.; High-growth Enterprises by ACTIVITY, YEAR and INDI-
CATOR-PxWeb, n.d.). This is more or less expected because of the ongoing immuta-
ble digitalization of all economic and business areas (Orsi¢, 2023; Zabukovsek, 2016;
Zabukovsek, 2024).

Despite IT, in general, and software engineering, in particular, being treated as a
very internationalized and globalized area, national specifics play an important role.
Especially when it comes to the economic aspects, because the area is influenced by
the national environment and specifics as well as all others. Also, the production of the
companies dealing with software development is still distributed in the nationalized
business markets. For this reason, it is important to study the economics of software
engineering in the scope of national environments, like the Slovenian one.

The economics of software engineering in Slovenia and its study are very impor-
tant since digitalization has been immutably ongoing in all sectors of national econo-
mics for a relatively long period of time. For example, the number of organizations
utilizing digital technologies in any form has grown by 4 percent in the period of 2010-
2019 (The Usage of ICT Hardware and Computer Networks in Enterprises With 10 or
More Persons Employed (NACE Rev. 2) by YEAR, ICT USAGE IN ENTERPRISES
and ACTIVITY-PxWeb, n.d.), those of them using cloud services by 11 percent in the
years 2021-2023 (Number of Enterprises by YEAR, PURCHASE OF CLOUD COM-
PUTING SERVICE and ENTERPRISE SIZE CLASS-PxWeb, n.d.) and finally, those
of them implementing e-business and related software by 15 percents in the period
of 2021-2024 (Number of Enterprises by YEAR, ELECTRONIC EXCHANGE OF
INFORMATION IN THE ENTERPRISE and ENTERPRISE SIZE CLASS-PxWeb,
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n.d.). There are several reasons for such a trend, mainly related to the efficiency of the
business operation and improved decision-making. As was mentioned, software plays
a critical role in the process of digitalization of the economy, driving innovations and
enhancing products and services (Felderer et.al. 2020). However, the related business
area still stays poorly studied and risky, particularly on the national level. This makes
its study and understanding critical for the development and the future of the national
economy.

The work presented in continuation is intended for the systematization of the exi-
sting knowledge, concepts, and models in the area of economics of software engine-
ering and their extension for Slovenia as well as for the countries with similar local
environments and specifics, like for instance huge public sector of the economy.

2 Methodology

The entire research was designed as two sequential literature researches. First, the
scoping literature review was planned to be conducted because the topic of the study
is still relatively new and poorly studied. The goal was to analyze the field and the
existing trends in the global environment. Then, the second part should have followed:
the narrative literature research. This part should have been based on the results of
the scoping literature review and study of the topics, identified in the Slovenian envi-
ronment.

2.1 Scoping literature review

As a methodology for the research of the theory, the scoping literature review
was selected, as was mentioned since the topic of the study is still relatively new and
poorly studied.

This methodology is known, because it helps ensure a complete and comprehensi-
ve overview of some relatively new or poorly studied themes. Its goal is to find, map,
analyze, and summarize as many sources on the topic of study as possible with the
purpose of making sure no existing knowledge is missed, as well as to identify the
most important concepts and gaps. The key steps here are as follows:

. Definition of the research question

. Definition of the query for search

. Search for sources

. Selection of the relevant sources

. Data extraction and organization

. Analysis and summarization of data

. Synthesis and presentation of the results (Hart, 1998; Ma, 2022)

The research questions (RQs) defined by the author were as follows:
o RQI. What is software engineering economics?
o RQ2. What are the world specifics of the software engineering sector economics?

NNk W~
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o RQ3. What are the specifics of the software engineering economic sector in Slo-
venia?

o RQ4. What are the key similarities and differences between Slovenian and world
specifics?

o RQS5. What are world trends in the software engineering economic sector?

o RQ6. What are the trends of the software engineering economic sector in Slove-
nia?

o RQ7. What are the key similarities and differences between Slovenian and world
trends?

Considering these questions and the popularity of agile methodologies in the sof-
tware engineering sphere (Nikitashin et. al., 2024), the keywords selected for the qu-
ery were as follows:

o Agile methodologies
Economics
Management
Software development
Software engineering

O ooao

The filtering criteria were defined as shown in Table 1
Table 1

Criteria for the scoping literature review

Criteria Description Objectives
Actuality The work is not older than 20 years. Ensure that only valid knowledge was in-
cluded in the analysis.
Reliability The work was peer-reviewed, according | Ensure the results of the analyzed work are
to the data for the website of the resource. | reliable and officially confirmed.
Uniqueness The work does not repeat and reference | Ensure the results of the analysis do not
one of the works already analysed. contain unnecessary repetitions and are
balanced.
Validity The work studies one of the topics speci- | Ensure the work is relevant to the analysis.
fied by one of the research questions or its
relationship with agile methodologies.

For the search, the Scopus database was selected as one of the biggest and most
recognized interdisciplinary databases. Also, some sub-sources of the research items
found, which the latter were referring to, were included in the analysis.

2.2 Narrative literature review

The narrative literature review methodology is intended to summarize the existing
knowledge on the selected topic and critically analyze the findings. Its aim is to give
a comprehensive overview of the current state of knowledge on the topic of interest.
The steps to successfully conduct the review are the following:

1. Definition of the scope (identification of the key themes, questions, and boundari-
es of the topic of study)
2. Search for literature (definition of the keywords, search for the sources in databa-
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ses and reference lists to find relevant studies)

3. Evaluation of the sources (evaluation with a focus on quality, relevance, and cre-
dibility)

4. Synthesis of the information (identification of common themes, patterns, and con-
tradictions in the literature)

5. Organization and writing of the review (organization of the results on a thematic,
chronological, or methodological basis) (Hart, 1998)

Based on the results of the scoping literature review, the topics and keywords were
defined as follows:

Digital piracy

Digitalization

Economics

Open-source software

Public administration

Software engineering

Sustainability

Oooo0oogaoao

The search was conducted in the COBISS database as the most comprehensive
source of the scientific works on the selected topic in the Slovenian national envi-
ronment.

3 Results

After conducting both parts of the research, the following results were obtained
and organized into two meaningful parts.

3.1 The world
Both software engineering and economics influence each other.

Digital transformation and information technologies (IT) in general play an important

role in the field of economy. They can help to improve such aspects as:

o General efficiency by streamlining economic processes and enhancing data
analysis and management with higher efficiency and accuracy;

o Decision-making with the help of comprehensive data analysis;

0 Resource management with optimization of the allocation and reducing costs.
(Rusakova & Bystrov, 2024)

Software engineering as a branch of information technologies has a key role in di-
gital transformation in all economic sectors. It is a key innovation driver enhancing all
aspects, including products, systems, and services. Software is already integrated and
will continue its integration in the listed aspects as well as in everyday lives of people.
For this reason, it will require the involvement of economic and business specialists in
development (Felderer et.al. 2020).
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Project management software can serve as a more particular example. While the
process itself is possible even without the IT support, in this case, it is much less
effective. At the same time, project management software is just a tool, and it cannot
do everything by itself. Here, similarly to any IT-supported economic and managerial
sphere, it is important to consider an adequate level of integration, as well as good
organizational culture and management, and also technological and educational pre-
paredness for the implementation of the technology (Madauss, 2024).

As was mentioned, software solutions can enhance almost all economic spheres
in different aspects. As an example, we can use farming. Implementation of special-
ly developed software, enhanced with the most actual features, like artificial intelli-
gence (Al), can help in the optimization of crop yields and consequently increment
of profitability of small-size farms (Kulibaba & Barinov, 2024). Another example is
shipbuilding. Possible benefits here are improved planning, design, construction, and
management of ships; in particular, reduced risks related to errors in planning and
design, more efficient collaboration among the project participants, and enhanced ma-
intenance and management of ships (Yanchenko, 2024).

At the same time, as was mentioned, economics and management play an impor-
tant role in software engineering.

While planning and designing a software project, it is critical to consider such
economic aspects as long-term viability and sustainability, well-analyzed cost-effecti-
veness, and value creation with improvements in performance, maintainability, and
scalability (Grundy, 2014).

Historically, at the very beginning of the software engineering era, it was a stan-
dard that the entire process of development was conducted by the engineers them-
selves. This approach very often causes cost overruns and user-unfriendly systems
because of a weak understanding of the relationship between requirements and costs.
Here, it is important to integrate requirements, architecture, and development process,
as well as utilize cost and schedule estimates for effective management of the projects,
to avoid the creation of mission-disruptive systems. Also, it is important to consider
fast changes in the area and adequately adopt techniques, models, and tools for them
(Boehm & Sullivan, 2000).

The earliest and the most comprehensive sources about the topic of software engi-
neering economics were authored by Boehm (1984) and Sneed (1991). Despite their
age, they are still very popular in the sphere and are addressed in a large number of
very recent sources. For this reason, they were included in the analysis, even though
they do not meet all the filtering criteria.

The economic analysis techniques and models play an important role in software

engineering and management. Examples are the following:

o Cost-benefit analysis (determination of the overall value and feasibility of the pro-
ject)

o Return on Investment (ROI) analysis (allocation of resources to maximize finan-
cial return)
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o Risks analysis (consideration of potential financial impacts in planning of the pro-
ject)

o Cost estimation analysis (utilization of COCOMO (Constructive Cost Model) for
estimation of the costs of the project)

0 Trade-off analysis (comparison of different design and implementation options
considering their economic implications, to balance performance, costs, and other
important factors) (Boechm, 1984; Sneed, 1991)

Considering the recommendations for the utilization of cost-effectiveness princi-
ples can be pointed to the possibility of the use of Markov models (Hamori & Bhar,
2004).

The described techniques are important, because the most critical roles in the pro-
jects are given to accurate cost estimation as well as effective resource allocation,
due to their limitedness. Decision-making in such projects must always consider both
technical and economic points of view, keeping an adequate balance between them.
The stated applies both for software development and re-engineering projects (Boe-
hm, 1984; Sneed, 1991).

In the recent past, economic models’ utilization in software engineering has been
studied in different contexts, for example, in terms of implementation of software
product line engineering (SPLE). The core idea of SPLE is the development of a fa-
mily of systems with reusable core assets. Realization of this concept requires a huge
initial investment. For this reason, the analysis of the cost-benefit aspects plays an
important role. Besides the already described techniques and models, the following
are proposed:

o Total Cost of Ownership (TCO) (understanding of the long-term financial effect
and sustainability of SPLE)

0 Net Present Value (NPV) (comparison of SPLE with other opportunities for inve-
stment in terms of economic viability)

o Economic Value Added (EVA) (determination of whether SPLE will generate su-

fficient returns of value to justify the investments) (Thurimella & Padmaja, 2014)

Some additional important software development aspects have been studied from an

economic perspective and should be considered while managing projects:

o Software quality (usability, ease of learning, usage frequency)

o Economic incentives (the biggest and the most successful software companies
are incentivized to create high-quality, well-balanced, and user-friendly software)
(Zhu & He, 2016)

Software quality is closely related to software testing. In this area, a high level of co-
operation between technical and business specialists is recommended. This may help
to achieve better results by balancing testing effectiveness (number of errors uncove-
red) with economic aspects like cost and time consumption (amount of resources and
time spent) (Shi, 2010).

Additionally, an important aspect influencing software quality is technical debt
arising during the development process. They can be described as events of change
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of trade-off and requirement or conflicts of interest occasionally happening during the
development process, for instance rushing a system to the market at the expense of its
quality. Here, a proper analysis with such techniques as real options, cost-benefit, and
value-based analysis is recommended. Also, it is critical to establish a common voca-
bulary for the business and technical specialists (Ampatzoglou et al., 2015).

While developing and planning software solutions, it is important to consider

some additional important business aspects:

o User involvement (active participation of users in the development and adoption
processes including their training engagement and organized feedback provision)

o Self-efficacy (confidence of the users in their ability to use the new software
effectively)

o Perception of need (positive perception of the necessity for software solution)

o Public recognition (recognition and support from the stakeholders and broader
community) (Begicheva et al., 2024)

In the recent past, some authors have proposed a deeper development of the theory
of the software engineering economics; for example, with the creation of taxonomy
and classification. It may help to improve such aspects as cost-benefit analysis, hel-
ping to make more informed decisions and resource allocation and management, lea-
ding to a much more economically efficient process of software development (Usman
etal., 2017).

Besides the factors mentioned, economy and its conditions are important in sof-
tware engineering as in any sector as well. Nevertheless, the IT sector in general is
obviously treated as global and less dependent on some local disturbances; bad con-
ditions, like uncertainties and layoffs, can significantly influence the software develo-
pment market. Like anywhere else, companies there must always monitor the situation
and be ready to adapt themselves, their strategies, behaviour, models, and manage-
ment (Zatuchin, 2024). The last one is especially important, because the right selecti-
on of the development model and methodology can significantly influence different
factors, from productivity to satisfaction of the employees in the sector (Nikitashin et
al., 2024).

In recent years, besides the previously described, there have been two of the most
popular topics in the relationship between software engineering and economics.

The first is software piracy and its economic impact. As may be expected, it was
determined that piracy hurts economic growth by reducing incentives for development
companies to create new products, which slows down technological progress and the
growth of productivity. At the same time, it was pointed out that this relationship is
very complex and controversial. Also, high levels of piracy can serve as an indicator of
poor economic and legal institutional quality in the country (Fernandez et al., 2018).

The second topic is open-source software (OSS), which can be treated as a soluti-
on to the piracy problem.

OSS is a unique economic phenomenon. It is software developed by volunteer
programmers collaborating through informal communities. These systems are distri-
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buted freely and despite being developed by volunteers, they often achieve a high
level of complexity and quality. Thus, OSS can be a competitor to the traditional paid
software and the companies developing it. Such organizations must adapt their strate-
gies to this competition.

At the same time, OSS engineering changes exist and create a new economic and
business model. It has a minimal cost of development due to volunteer contribution.
Developers of such systems invent absolutely new monetization strategies, like paid
support services, development of custom versions, licensing, and hosting services.
Last but not least, OSS accelerates innovations in the field thanks to its openness, and
consequently, rapid improvements and implementation of new, sometimes unique fea-
tures. Due to its high competitiveness, some traditional companies are now switching
their models to OSS-based ones (Bitzer & Schroder, 2006).

Such software may help in the economic development of the field by reducing
costs and increasing innovation, because it allows more developers to contribute and
improve the systems and because it provides access to advanced technologies for a
broader audience (Kamau & Namuye, 2012; Kshetri, 2025). At the same time, there
are some considerations about the sustainability of OSS present (Kshetri, 2025). Ad-
ditionally, such reasons as loyalty to more popular and widely recognized solutions,
as well as lack of awareness, training, and public support, are mentioned as stoppers
of development and utilization of OSS (Kamau & Namuye, 2012).

Public and governmental institutions' support may be a solution for the described
issues. On the one hand, OSS can contribute to the growth of the economy of a country
by accelerating digitalization, increasing market competitiveness, creating innovation
and jobs, and the development of new business models. On the other hand, public
support and funding can reduce the financial burden related to the development and
provide long-term stability for OSS projects. At the same time as with any software
project, it is important to consider all economic aspects and conduct all the standards
previously described before actual investments. This may be very complex and pro-
blematic, and here, specially developed toolkits should be utilized, considering poten-
tial economic, social, and technical impacts (Osborne et al., 2024).

An additional factor that must be considered in modern software engineering eco-
nomics is sustainability. It is important because of the long-term economic and finan-
cial benefits for companies, like reduced operational costs, and because nowadays it
may significantly influence public reputation which is especially important in the case
of OSS projects. The term sustainability can be used in different meanings such as:

o Environmental sustainability (energy efficiency, utilization of green data centers,
prioritization of renewable energy sources)

o0 Social sustainability (inclusive and diverse working environment, fair labour pra-
ctices, accessibility of products to all users)

o Economic sustainability (cost-effective resource management, sustainable busi-
ness models, economic benefits of adopting sustainable practices)

Integration of all listed aspects is critically important for establishing sustainable de-
velopment process and products (Schott & Ovtcharova, 2024).
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Two very important steps helping on the way to achieve sustainable software en-
gineering in a company are the implementation of Life Cycle Analysis (LCA) and ISO
quality models.

The first one means a complex analysis of the entire development process in all
key steps. It can be used to evaluate the impact of software on the environment, in-
cluding both its development and operation, for instance, through monitoring energy
consumption, usage of resources, and emissions. This may help to identify specific
areas where impacts on the environment can be reduced; for example, by optimizing
code for better energy efficiency, sustainable materials selection, or process improve-
ments to minimize waste.

ISO quality models in turn can help through the following:

o Providing standardized guidelines helps to integrate sustainable practices into sof-
tware development processes and ensure that sustainability practices are consis-
tently applied across different projects and organizations.

O Achieving and balancing high-quality and sustainable outcomes by emphasizing
the importance of paying equal attention to performance, reliability, and envi-
ronmental responsibility.

o Promoting a culture of continuous improvement and motivating organizations to
regularly evaluate and enhance their sustainability practices, helping them to iden-
tify new opportunities to reduce the impact on the environment and improve the
efficiency of utilization of resources.

o Ensuring that sustainable practices are recognized worldwide and can be imple-
mented in different regions and industries. Such universal applicability makes it
easier for organizations to adopt and implement sustainability practices (Qiang et
al., 2024).

The social sustainability aspect plays an extremely important role in modern sof-
tware development as well. It involves creating technology that helps to improve pe-
ople’s lives and at the same time mitigates social risks and tends to minimize negative
impacts on society and human beings, as well as on economy and the environment. It
helps to reduce negative social impacts, like social isolation, cybercrime, and surve-
illance capitalism. One of the key recommendations for developers and organizations
is to deprioritize antisocial features and promote positive social interactions and inclu-
sivity in their products (Ayoola et al., 2024).

3.2 Slovenia

Digital transformation of the different economic sectors is ongoing both in Slo-
venia and the world now. For example, in the automobile industry, the integration of
enterprise resource planning (ERP) and manufacturing execution (MES) systems for
the automation of processes is recommended by some authors. The reasons are that
it brings such benefits as improved efficiency of production, decision-making as well
as error reduction, and a more productive working environment (Zabukovsek, 2016).
Another example is logistics, where digitalization helps to achieve better sustainabili-
ty and consequently economic results (Orsi¢, 2023).
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Some other research works conducted in Slovenian companies have shown the
importance of digitalization and a strategic approach to conducting it. This strate-
gy must be well-developed and aligned with the business one. Otherwise, even the
most successful organizations may fail to adopt the best and the most successful bu-
siness strategies if there are misalignments with the IT strategy (Zabukovsek, 2024).
Digitalization brings several benefits, like improved productivity, less workload for
employees, time savings, and reduced costs. At the same time, it requires good adop-
tion of employees and management of the organization.

Considering the specifics of the market with a large number of small- and me-
dium-sized enterprises, certain frameworks for informatics management in such or-
ganizations have been studied and developed (Levstek, 2022). Furthermore, studies
include some specific digitalization topics, like optimization of business processes
with artificial intelligence (Al) in Slovenian banks, which led to operating improve-
ments (Smirnov, 2024). Additionally, the utilization of Al can have a positive impact
on the management of projects in the software development area as well; for instance,
by reducing time consumption and consequently decreasing costs of development and
improving satisfaction of customers (Nikitashin, 2025).

Digitalization in Slovenia is taking place on different management levels. One
of them, important in terms of this analysis and software engineering in general, is
human resource management. Its digitalization in the country brings both opportuni-
ties and threats, and sometimes faces local problems as well. However, it remains an
important factor in the success of any organization with improved information flow,
innovation, creativity, and motivation of employees (Kiselak, 2022).

At the same time, some classical, hierarchical management approaches are iden-
tified as inefficient in the modern Slovenian organizations in general. For this rea-
son, the utilization of some principally new, agile-like approaches, like self-organized
working groups, has been proposed. Utilization of this approach helps to significantly
increase developmental power, innovation, and to a lesser degree, efficiency inside an
organization (Kopina, 2018).

Digital piracy is a significant issue present both in Slovenia and all developing
countries. The reasons for the high rate of piracy are the high costs of legal content,
unavailability of some services, and easy access to pirated content without strict con-
trol over its distribution. This led to economic losses for the creators and legal distri-
butors of services and content. The situation has been changing for the better with the
decrease in piracy rate in the recent past. However, there is still a need for changes
to combat the problem; for example, increase in availability of the legal distribution
sources or much stricter copyright law and control over its compliance (Zvar, 2023).

As anywhere else, availability of legal sources can be achieved with OSS promo-
tion. It has already found utilization in some professional spheres in Slovenia, such
as civil engineering. Research has identified that there are some solutions that already
exist, and they have a good potential for future development. Implementation of such
solutions may bring some economic benefits, like cost savings, especially for small
businesses, which are present in big numbers on the national market (Prsa, 2015).
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Besides industry-specific applications, OSS can be utilized for purposes much
more common across different organizations; for instance, for process engineering.
OSS tools may bring such benefits as:

o Cost-effectiveness (tt eliminates costs of licensing, making it accessible for low

-budget organizations like small businesses and educational institutions)

o Flexibility (tt allows extensive customizations and adaptations to specific pro-
blems of the organization, providing a universal tool for different applications)

o Support (tt has a community of developers and users, contributing to its regular,
non-stop improvement and providing support)

o0 Integration (tt can be integrated with other software tools and libraries, which en-
hances its functionalities and allows comprehensive simulations of the processes)

At the same time, some disadvantages were identified, including:

o Complexity (it can be hard to understand and challenging for new users, requiring
significant investments of time and effort to learn it)

o Poor documentation (its documentation may not always be up-to-date or compre-
hensive enough, which causes difficulties for users who need specific guidance or
support)

o Performance (it can have limitations of performance in case of very complex simu-
lations, particularly while being used with less powerful hardware) (Arih, 2024)

Digitalization is also happening in Slovenian public services and administration,
where areas for potential enhancements with IT have been identified. For instance, in
the public healthcare system, with systems for the provision of feedback of customers,
which can help improve the quality of the services (Mohori¢ Kenda, 2018), or in tax
collection, with improved data management systems, which can help simplify and
streamline the process and collection, as well as distribution utilization of the taxes
collected, for example, for the development of the infrastructure and services (Koz-
lovi¢, 2016).

In some cases, the implementation of IT enhancements has already started and
was reported, for instance, a project for the renovation of information infrastructure
in the Ministry of Public Administration. The results analysis has shown improved
delivery of services, better management of data, increased transparency of operating,
and general satisfaction of citizens as key benefits. At the same time, such projects
require continuous monitoring, engagement of stakeholders, and regular adoption of
technological advancements (Lojk, 2016). The results analysis of another project for
the centralization of ICT at the same ministry has also identified some benefits, such
as improved efficiency, reduction of costs, enhanced security of data, and better mana-
gement of resources. At the same time, some challenges were also identified, primarily
related to human resources, e.g. necessity for training, resistance to change, and tech-
nical issues. However, the benefits prevail, and it is recommended to continue such
projects across the entire public sector (Primec, 2023).

Of course, there are or could be some issues present during the process of digitali-
zation in the public sector. For example, data security risks, because the governmental
institution can be the target of different kinds of cyberattacks. The success of such
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attacks may have a significant negative effect on the citizens’ trust. However, those
problems can be prevented with the utilization of advanced encryption techniques and
methods for secure authentication, as well as with the conduction of regular security
audits. Additionally, digitalization may help to reduce risks of corruption by enhan-
cing accountability, transparency, and traceability of distribution and utilization the
public funds (Arnsek, 2024; Cerne, 2022).

As elsewhere, the digitalization of the public administration in Slovenia can be
enhanced by OSS. Organizations from the governmental sector often face such chal-
lenges as budget limitations and high expectations and demands from the citizens.
Utilization of modern IT and software can help make their operation faster and much
more efficient. Some European countries have already implemented a certain kind of
OSS in the public sector organizations. Analysis has shown that this helped improve
such aspects as efficiency and cost-effectiveness by reducing licensing costs associa-
ted with proprietary software. OSS also has such benefits as adaptability and flexibili-
ty, because it can be tailored to meet the specific customers’ needs. Additionally, OSS
may provide governmental institutions independence from the specific traditional pri-
vate providers. Of course, there are some smaller short-term shortcomings, similar
to other economic sectors, but still, long-term opportunities and benefits outweigh
(Duji¢, 2007; Upelj, 2010).

In terms of sustainability of IT in Slovenia, for instance, the so-called green com-
puting has been studied. It is a kind of strategy intended to reduce the carbon emissi-
ons of computing and consequently contribute to a healthier and safer environment.
There were both positive and negative findings in this field. On the one side, Slovenia
stays outside of the rest of the world in terms of awareness and adoption, with approxi-
mately 80 percent of the population never having heard about the concept itself. At the
same time, there is a growing recognition of the importance of green computing and
its potential benefits, with half of the respondents of the thematical survey recognizing
it as a significant element of the organizational strategy in the near future (MiloSic,
2023).

4 Discussion

With respect to RQ1, it can be identified that software engineering economics is a
branch of economics studying the business area related to the development of software
at all stages. It plays an important role in the ongoing digitalization of the entire eco-
nomy, which was one of its most significant trends in the recent past, and the results
of both parts of the research have shown its importance in global and Slovenian envi-
ronments. In both of them, digitalization faces issues but still brings much more bene-
fits than problems. Answering RQ2-RQ4, it can be stated that the economic branch of
software engineering and its specifics have similarities in both environments as well.
Despite the fact that the models and techniques utilized on the national market have
not been studied locally in the recent past, they can be assumed to be similar because
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of the large number of the same trends and issues. For example, both the national and
the global business fields have a trend of implementating and utilizing agile principles
in management. Also, both of them are facing the negative impact of digital piracy,
even though in Slovenia, the problem is a little bit more acute, similarly to all develo-
ping countries. Also, in the local and the global environments, the potential of coope-
ration between the developers and distributors of OSS and the public institutions, as
well as its overweighing benefits, have been identified (RQ2-RQ7).

At the same time, some local deviations and specifics were found, for example,
addressing RQ2-RQ4, in the structure of the markets in general. The Slovenian market
has a much bigger share of the small and medium-sized organizations. For this reason,
some specific models for IT management have been developed and recommended for
utilization there.

Additionally, similarly to most post-socialistic countries, Slovenia has a relatively
big public sector in terms of economy. According to the data published by the OECD,
Slovenia has a small under-average percentage of working power employed in the
public sector and above average size of the sector (“Government at a Glance 2023:
Slovenia,” n.d.). It is probably due to this reason that more research on the IT and
software in governmental organizations was conducted than on average. Also for this
reason, it is much more important to consider the research results and finding about
0SS, as well as the cooperation of its developers with public institutions, since it may
be more critical for the country and its economic environment and can bring import
benefits for both parts, as well as help in the development of the Slovenian national
economy (RQ3, RQ4).

Another important moment is sustainability and its promotion due to its important
role in the modern economy; it can bring a lot of long-term benefits outweighing short
-term issues. However, at the same time, it is still poorly known in Slovenia and a large
percent of the population has never heard of some of the important concepts; on the
other hand, people have shown the understanding of the importance of sustainability
and its application in the economy in general (RQ3, RQ4, RQ6, RQ7).

5 Conclusion

In conclusion, it should be mentioned that the research has limitations, including
its theoretical nature in general and the limited number of sources studied. It has not
included any kind of analysis of the real economic and business area, neither globally
nor locally. However, it was, for the most part, structurally and comprehensively con-
ducted, in strict accordance with the well-established and widely recognized literature
research methodologies and the plan defined at the beginning. For this reason, it can
be described as successful and its results as useful.

The findings of this work can be utilized for different purposes. For instance, for
professionals working in the field in leading or technical roles, both locally and around
the globe, as a comprehensive overview and guidelines for understanding the econo-
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mics of the area and work organization of companies. Also, this work can be utilized
for the promotion and improvement of the studied concepts in Slovenia. In the end, it
can be a good starting point for continuing the research on the topic both in Slovenian
or similar national economic environments and globally.

Maksim Nikitashin

Ekonomija programskega inZenirstva v Sloveniji

Informacijske tehnologije (IT) so v nedavni preteklosti postale pomemben del so-
dobnega gospodarstva in njegove nenehne digitalizacije. Hkrati so oblikovale lastno
gospodarsko in poslovno polje z veliko posebnostmi. Tako informacijska tehnologija
kot gospodarstvo vplivata drug na drugega. Prva s stalno neustavljivo digitalizacijo
vseh poslovnih podrocij. Slednje z vplivom gospodarskih in nacionalnih posebnosti
na ljudi in organizacije, ki se ukvarjajo z informacijskimi tehnologijami kjer koli po
svetu.

Programsko inzenirstvo je veja informacijskih tehnologij, ki se ukvarja s program-
sko opremo za racunalnike. Ta je zelo pomembna za napredek informacijskih tehno-
logij in digitalizacijo gospodarstva, saj racunalniki brez programske opreme lahko
postanejo neuporabni. Tudi ta veja je v zadnjih desetletjih oblikovala svoje poslovno
podpodrocje z vecjim Stevilom posebnosti. Vendar sta tako informacijska tehnologi-
Jja kot programski inzeniring Se vedno nalozbeno tvegana in na nekaterih podrocjih
slabo raziskana. To velja tudi za tematike ekonomskih principov, modelov, tehnik in
njihovih specifik na podrocju IT. Navedeno je prisotno tako v svetovnem merilu kot
predvsem v nekaterih lokalnih nacionalnih okoljih, kot je slovensko. Razumevanje teh
tem lahko bistveno izboljsa delovanje podrocja in delo na njem ter zmanjsa stevilo
nastajajocih tezav. Zaradi tega je pomembno izvajati strukturirane Studije te tematike
na globalni in tudi nacionalni ravni.

Predstavljena raziskava je zaporedne kvalitativne narave. Prvi del obsega pregled
literature o globalni ekonomiji programskega inZeniringa, njenih trendih in posebno-
stih. Navedena metodologija je izbrana predvsem zaradi slabe priucenosti tematike.
Sledi drugi del: narativni literarni pregled izbranih tem v slovenskem okolju, ki temelji
na ugotovitvah prvega dela. Pri obeh metodologijah je potrebno dolociti tematike,
vprasanja in kljucne besede, nato pa opraviti iskanje, analizirati in sintetizirati re-
zultate ter zapisati ugotovitve. Razlika je v tem, da prva obicajno v zacetnem delu
zahteva Se dolocene kriterije ter je bolj splosna in manj selektivna kot druga. Za iska-
nje v prvem delu je bila izbrana znanstvena baza Scopus kot ena najvecjih in najbolj
prepoznavnih. V primeru narativnega pregleda je iskanje potekalo v bazi podatkov
COBISS kot najvecji nacionalni bazi podatkov, ki vsebuje najvecje Stevilo raziskoval-
nih del o Sloveniji in njenem okolju.
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V prvem delu so dolocene posebnosti in trendi, kot so pomembnost in najvecje
prednosti digitalizacije sodobnega gospodarstva in poslovanja na skoraj vseh obsto-
jecih podrocjih z veliko primeri, pomemben vpliv programskega inzenirstva na proces
digitalizacije, uporaba predvsem modelov in tehnik, povezanih s stroskovno ucinkovi-
tostjo v sektorju razvoja programske opreme, kot so analiza stroskov in koristi, analiza
donosnosti nalozbe, analiza konstruktivnega stroskovnega modela (COCOMO), ana-
liza kompromisov, analiza skupnih stroskov lastnistva, analiza neto sedanje vrednosti
in analiza ekonomske dodane vrednosti, tudi pomembna vioga upraviljanja kakovosti,
ekonomskih spodbud, vkljucevanja uporabnikov, posebej poslovnih strokovnjakov,
efektivnosti in razumevanja potreb pri razvoju ter javne prepoznavnosti produkcije.

Dolocene so tudi posebnosti podrocja, kot je na primer trend uvajanja agilnih
metodologij in principov, ki prispevajo k povecanju ucinkovitosti in inovativnosti.

Drugacna izmed omenjenih posebnosti je odprtokodna programska oprema. 1o je
vrsta opreme, ki so jo razvili prostovoljni programeryji, ki sodelujejo prek neformalnih
skupnosti. Ti sistemi se distribuirajo prosto in so lahko konkurenca klasicni placljivi
programski opremi. Odprtokodna oprema mocno pospesuje inovacije in razvoj ter ima
svoji unikatni ekonomski naceli. Stroski razvoja so minimalni zaradi prostovoljnega
prispevka. Razvijalci taksnih sistemov izumljajo povsem nove strategije monetizacije,
kot so placljive podporne storitve, razvoj prilagojenih razlicic, licenciranje in storitve
gostovanja. Zaradi njene visoke konkurencnosti nekatera tradicionalna podjetja zdaj
svoje modele preusmerjajo na modele, ki temeljijo na odprtokodni opremi. Hkrati je
prisotnih nekaj pomislekov o trajnosti taksne opreme. Poleg tega so razlogi, kot so
zvestoba bolj priljubljenim in splosno priznanim resitvam ter pomanjkanje ozaves-
Cenosti, usposabljanja in podpore javnosti, omenjeni kot ovire pri razvoju in uporabi
odprtokodne opreme.

Hkrati pa ima odprtokodna programska oprema potencial za vzajemno koristno
uporabo v javnih institucijah. Podpora javnim in vladnim organizacijam je lahko resi-
tev za prej nastete omejitve. Po eni strani odprtokodna oprema lahko prispeva k rasti
gospodarstva drzave s pospesevanjem digitalizacije, povecanjem konkurencnosti trga,
ustvarjanjem inovacij in delovnih mest ter razvojem novih poslovnih modelov. Po dru-
gi strani pa lahko javna podpora in financiranje zmanjsata financno breme, povezano
z razvojem, in zagotovita dolgorocno stabilnost projektov odprtokodne programske
opreme. Vendar kot pri vsakem programskem projektu je pomembno upostevati vse
ekonomske vidike in pred dejanskimi investicijami opraviti vse prej opisane analize
standardov. To je lahko zelo zapleteno in problematicno, zato je treba uporabiti po-
sebej razvite komplete orodij, ki upostevajo mozne gospodarske, socialne in tehnicne
vplive.

Se ena posebnost je digitalno piratstvo in njegov negativni vpliv na poslovno po-
drocje. Ugotovljeno je bilo, da piratstvo skodi gospodarski rasti podrocja, saj zmanj-
Suje ekonomske spodbude razvojnim podjetiem za ustvarjanje novih izdelkov, kar upo-
casnjuje tehnoloski napredek in rast produktivnosti. Ob tem je bilo poudarjeno, da je
to razmerje zelo kompleksno in kontroverzno.
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Zadnja posebnost, ki pa ni po znacaju prav dolocena posebnost, je trend traj-
nosti ter njene pretezne dolgorocne koristi ne zgolj za gospodarstvo, ampak tudi za
druzbo in okolje. Poseben znacaj ima tako imenovana druzbena trajnost. Njen vidik
igra izjemno pomembno vlogo pri sodobnem razvoju programske opreme. Vkljucuje
ustvarjanje tehnologije, ki pomaga izboljsati Zivijenje ljudi in hkrati blazi socialna
tveganja ter tezi k minimaliziranju negativnih vplivov na druzbo in ljudi ter gospodar-
stvo in okolje. Pomaga zmanjsati negativne druzbene vplive, kot so socialna izolacija,
kibernetski kriminal in kapitalizem nadzora. Tukaj je eno od kljucnih priporocil za
razvijalce in organizacije, ki naj dajo prednost antisocialnim funkcijam in spodbujajo
v svojih izdelkih pozitivne socialne interakcije in vkljucenost.

Rezultati drugega dela raziskave so pokazali podobnosti in odstopanja med na-
cionalnim in globalnim gospodarstvom. Podobnosti, ki so bile najdene v trendih
upravljanja, so implementacija in uporaba agilnih metodologij in principov ter rast
trga odprtokodne programske opreme in njen dober potencial za sodelovanje z viad-
nimi in javnimi institucijami. Poleg tega so nekatere tezave, s katerimi se soocajo,
podobne tako globalno kot lokalno.

Hkrati pa obstajajo razlike, ki so posledica predvsem nacionalnih gospodarskih
struktur. Na primer delezi organizacij na trgu glede na velikost, lahko z vecjim od-
stotkom malih in srednje velikih podjetij, kar je vodilo v razvoj lokalno specificnih
modelov za upravljanje informacijskih tehnologij.

Drugi primer je nadpovprecna velikost javnega sektorja, znacilna za postsociali-
sticne drzave. Analiza rezultatov projekta informatizacije in digitalizacije na ministr-
stvu za javno upravo je kot kljucne koristi pokazala izboljSano ucinkovitost poslova-
nja, zmanjsanje stroskov, vecjo varnost podatkov, boljse upravijanje virov, izboljsano
izvajanje storitev, boljse upravljanje s podatki, vecjo transparentnost poslovanja in
splosno zadovoljstvo obcanov. Hkrati pa tovrstni projekti zahtevajo stalno spremlja-
nje, vkljucevanje deleznikov in redno sprejemanje tehnoloskih dosezkov.

Zaradi velikosti in znacilnosti javnega sektorja so ugotovitve v zvezi z njo, zlasti
tiste, povezane z odprtokodno programsko opremo, veliko bolj kriticne, saj lahko pri-
pomore tako k vecji ucinkovitosti in transparentnosti delovanja kot tudi zadovoljstvu
prebivalstva. Ta odstopanja morajo upostevati vsi akterji na nacionalnem trgu.

Prav tako so nekateri ugotovljeni izzivi bolj pereci ali specificni za Slovenijo. Na
primer, visja od povprecja je stopnja digitalnega piratstva, znacilna za drzave v ra-
zvoju. Ugotovljeni razlogi za visoko stopnjo piratstva so visoki stroski legalnih vsebin,
nedostopnost nekaterih storitev in enostaven dostop do piratskih vsebin brez stroge-
ga nadzora nad njihovo distribucijo. To povzroca gospodarske izgube ustvarjalcem
in zakonitim distributerjem storitev in vsebin. Razmere so se spremenile na bolje z
zmanjsanjem stopnje piratstva v bliznji preteklosti. Vendar pa so Se vedno potrebne
spremembe za boj proti navedenemu problemu, na primer povecanje dostopnosti do
zakonitih virov distribucije ali veliko stroZja zakonodaja o avtorskih pravicah in nad-
zor nad njeno skladnostjo.
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Drugacno glede na omenjene izzive je slabo prepoznavanje nacel trajnosti in-
formacijskih tehnologij in zelenega racunalnistva med prebivalstvom. Na eni strani
Slovenija ostaja pod svetovnim povprecjem v smislu ozavescenosti in sprejemanja, saj
priblizno 80 odstotkov prebivalstva se nikoli ni sliSalo za sam koncept. Hkrati narasca
prepoznavnost pomena zelenega racunalnistva in njegovih potencialnih koristi, saj ga
polovica anketirancev tematske ankete prepoznava kot pomemben element strategije
organizacij v bliznji prihodnosti. Opisani vidik trajnosti je kljucen za prihodnost dr-
Zave in njenega gospodarstva nasploh zaradi dolgorocnih koristi za naravno okolje,
druzbo in gospodarstvo samo ter pretehta vse kratkorocne pomanjkljivosti.

Ugotovljene razlike zahtevajo dodatno posebno obravnavo na lokalni ravni in ne-
katere od njih, kot sta digitalno piratstvo in trajnost, opredeljujejo izzive za prihodnost
sektorja programskega inzeniringa v Sloveniji. Izsledke raziskave lahko poslovni in
tehniski strokovnjaki, zaposleni na tem podrocju, uporabijo za izboljSanje razumeva-
nja in znanja o ekonomiji poslovnega podrocja tako globalno kot lokalno. Prav tako
Jih je mogoce uporabiti za promocijo in izboljsanje proucevanih konceptov v Sloveniji
ter kot dobro izhodisce za nadaljevanje raziskovalnega dela o analiziranih temah.
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ABSTRACT — The paper deals with the evaluation of
the financing of the education system in the Republic
of Srpska in the period from 2014 to the end of 2023,
with special reference to the importance of education
for overall social and economic development. Educa-
tion is a key factor for the development of human re-
sources, innovation and competitiveness, and is vital
for the long-term progress of the country. However,
the results of the analysis show that less than 2% of
the total investments are invested in the education
sector, which is significantly below the international
standards and recommendations. This lack of inve-
stment can threaten the quality of education, reduce
the availability of resources and lead to long-term
consequences for the economic growth and social
stability. Through a review of quantitative data, the
paper identifies weaknesses in the structure of edu-
cation financing and points to the necessary reforms
to enable a better investment in the education sector,
which is of essential importance for the sustainable
development of the Republic of Srpska

1 Introduction

Pregledni znanstveni clanek
UDK 336.531.2:37(497.11)

KLJUCNE BESEDE: investicije, financiranje, izo-
brazevanje, kakovost

POVZETEK — Clanek obravnava evalvacijo financi-
ranja izobrazevalnega sistema v Republiki Srbski v
obdobju 2014-2023 s posebnim poudarkom na po-
menu izobrazevanja za celovit druzbeni in ekonomski
razvoj. Izobrazevanje predstavija kljucni dejavnik
razvoja cloveskih virov, inovacij in konkurencnosti
ter je bistvenega pomena za dolgorocni napredek dr-
zave. Rezultati analize kazejo, da sta v izobrazevalni
sektor vlozena manj kot 2 % celotnih investicij, kar
Jje obcutno pod mednarodnimi standardi in priporo-
cili. Pomanjkanje vlaganj lahko ogrozi kakovost iz-
obrazevanja, zmanjsa dostopnost virov ter povzroci
dolgorocne negativne posledice za gospodarsko rast
in druzbeno stabilnost. V clanku na podlagi pregleda
kvantitativnih podatkov identificiramo pomanjkljivo-
sti v strukturi financiranja izobrazevanja ter opozar-
_Jjamo na nujnost reform, ki bi omogocile ucinkovitejse
viaganje v ta sektor, kar je kljucno za trajnostni ra-
zvoj Republike Srbske.

Education is a fundamental pillar of the development of any modern state, espe-
cially in countries in transition that are going through economic, political and social
changes. Investing in the education system is not only an obligation in the context of
satisfying basic human rights, but is also a key factor for achieving long-term sustaina-
ble development. Quality education contributes to the development of human capital,
increases innovative capacities, improves social cohesion and enhances the country's
competitiveness on the global market. For the countries in transition, such as the Re-
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public of Srpska, education is a key tool for overcoming structural challenges, redu-
cing unemployment and accelerating economic growth.

Education is much more than a mere acquisition of knowledge — it shapes the in-
dividual, influences the formation of their skills and competences, and directly contri-
butes to their integration into the social and economic flows. Investing in the education
sector is not only a financial obligation of the state but also a strategic investment in
the future of its citizens and society as a whole. Through education, individuals acqu-
ire the ability to think critically, develop innovative approaches to solving problems
and strengthen their capacities for productive work, which ultimately leads to the im-
provement of economic productivity and the strengthening of the competitive position
of the country at the international level.

Investing in education means providing adequate infrastructure, teaching materi-
als, technological resources, and continuous education for the teaching staff. Investing
in modern teaching technologies and the digitalization of the educational process is
of particular importance, which enables pupils and students to access global sources
of knowledge and the latest research. In addition, reforms in the educational system
concerning the curriculum and teaching methods must follow dynamic changes in
the economic and technological environment, so that education remains relevant and
adaptable to the needs of the labor market. Such investments not only increase the
quality of the educational process, but also contribute to strengthening the innovation
potential of the entire society.

For the countries in transition, such as the Republic of Srpska, education plays
a key role in the process of modernization and achieving long-term stability. These
countries often face a number of challenges, such as high unemployment rates, weak
economic growth, low productivity and a lack of skilled personnel. Quality education
and properly directed financing can significantly help in overcoming these obstacles
by creating new generations of experts who are able to face the challenges of the mo-
dern labour market. Investing in education not only improves the living standards of
individuals, but also ensures economic growth and social progress as a whole.

Countries that do not invest enough in the education sector in the long term
risk facing serious consequences, including reduced economic growth, increased
unemployment and reduced chances for social inclusion of the marginalized groups.
Education, especially at the primary and secondary school level, is important not only
for individuals but also for strengthening democratic institutions, increasing civic en-
gagement and improving social cohesion. Also, investment in higher education and
research centers directly leads to the development of new technologies and innovati-
ons that can improve the competitiveness of the economy. Therefore, education must
remain in the focus of strategic development plans, as it represents a key mechanism
for improving the quality of life.

It is important to emphasize that adequate financing of education must be the pri-
ority of every society that strives for sustainable development. Increasing investment
in the education sector, especially in the countries in transition, can bring multiple be-
nefits — from faster economic recovery and reduced unemployment to increased social
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justice and equality. The Republic of Srpska, as part of a wider global integration pro-
cess, must recognize the importance of education as a means for long-term progress
and place education as the basis of its development policy.

Despite the recognized importance of education, the existing trends in the finan-
cing of the education system of the Republic of Srpska point to a significant gap
between declarative goals and real investment. Investment in education, according to
the data from the period 2014-2023, amounts to less than 2% of the total investments,
which indicates the need for a systemic reform in the direction of increasing the funds
allocated to this sector. In this context, the aim of the paper is to analyze the financing
structure of the education system, assess its adequacy and offer proposals for improve-
ment, with the aim of achieving sustainable development and prosperity in the future.

2 Theoretical Framework

Education financing is a key factor in achieving the quality of the educational pro-
cess and long-term economic development. According to research, investments in the
education system directly affect the formation of human resources, the strengthening
of innovative capacities and productivity of the country, which results in long-term
sustainable development (Nazukova, 2020). Optimal financing of educational institu-
tions enables improvement of educational programs, improvement of infrastructural
conditions and support for teaching staff, which directly affects the quality of educati-
on and the professionalism of students (Tamam, 2018).

The special importance of adequate financing of education is reflected in the possi-
bility of harmonizing educational programs with the needs of the labour market. Inve-
stments in modern technology and teaching methods enable the creation of personnel
who are ready to respond to contemporary challenges, which ultimately contributes
to economic stability and the reduction of unemployment (Rusina, 2022). In addition,
investments in teacher salaries and professional training of teachers directly contribute
to the improvement of educational results, which is a key prerequisite for the develo-
pment of society and raising the quality of education at all levels.

Studies indicate that countries that invest significant resources in the educati-
on sector are more successful in creating a quality workforce, which is reflected in
growing gross domestic product (GDP) and economic stability. Nazukova (2020) po-
ints out that there is a positive relationship between state financing of education and
the country's productivity, and similar findings are present in numerous other studies
that link investments in education with long-term economic benefits (Kasradze et al.,
2019).

Insufficient financing of the education sector, especially in the countries in tran-
sition, represents a significant challenge for educational development and economic
progress. Countries facing a lack of investment in education often face challenges in
retaining quality teaching staff, as well as in providing adequate infrastructure, which
directly affects the quality of educational services (Hastina et al., 2020). On the other
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hand, increasing investment in education contributes to a greater responsibility of edu-
cational institutions and improving the efficiency of educational programs (Tindra &
Kadri, 2019).

Investing in education must be thought out and aimed at creating long-term bene-
fits, both for individuals and for society as a whole. Some authors point out that inve-
stments in the education system not only raise the level of educational quality, but also
have far-reaching consequences for the economic growth of the country (Nazukova,
2020). That is why the education sector should remain the focus of the development
policies, with special emphasis on adequate financing that supports innovation, exper-
tise and comprehensive development of human resources.

As already emphasized, the financing of the education sector plays a key role
in shaping the quality of education, which is further reflected in a comprehensive
economic development. According to Nazukova (2020), adequate state investment
in education contributes to the growth of the country's overall productivity, and thus
to the strengthening of its economic and technological context. With this in mind,
investment in education should be considered and aimed at improving the quality of
educational programs, thus contributing to the creation of competitive human capital
at the global level.

Analyses also show that financial support for the education system at all levels of
education increases the chances of achieving better educational results. Musah and
Aawaar (2022) point out that optimal investment in education has positive effects
on all levels of education, which can be seen as a model that indicates how much
investment in education is connected to the broader social progress. In addition, inve-
stments should not be viewed only through the prism of infrastructure but also thro-
ugh teachers' salaries and the maintenance of adequate working conditions, which is
reflected in the motivation of employees and the quality of the educational process
(Rusina, 2022).

One of the key problems in many countries, including the countries in transition,
is the insufficient financing of educational institutions. Mahputriono (2022) emphasi-
zes that the lack of resources for education can have a negative impact on the infra-
structure, salaries of the teaching staff, as well as on the general management of the
educational processes. This can further lead to a decline in the quality of educational
services and, in the extreme cases, to poorer educational achievements. Precisely for
these reasons, it is crucial to focus efforts on the efficient management of educational
finances and ensure sustainable and adequate funding.

Finally, as Gabrichidze (2022) states, effective education financing strategies are
crucial not only for achieving high quality education, but also for promoting equality
and fairness within the education system. Increasing investment in education directly
affects the creation of conditions for better educational outcomes, which in turn con-
tributes to the general economic and social development of the country. This aspect of
investment becomes especially important in the countries in transition, where educati-
onal resources are limited and the need for skilled labour is great.
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3 Research Methodology

In this research, investments in the education sector of the Republic of Srpska
in the period from 2014 to 2023 were analyzed. The focus was on the assessment of
total investments in education, with the data taken from the database of the Republic
Institute of Statistics. The collected data include the total amount of investments in
education, expressed in the domestic currency (convertible mark - KM, where 1€ =
1.955830 KM), as well as the percentage that these investments represent in relation
to the total state investments in the given period.

The data were analyzed at the level of aggregated investments in the education
sector, without a detailed distribution by the education level (primary, secondary and
higher education). This methodological approach enables an overview of the general
investment trends, but indicates limitations in terms of more precisely determining
how much financial resources are directed to different levels of education each year.
The lack of detailed data on the distribution of funds by education level makes it diffi-
cult to analyze the effectiveness and impact of investments in depth.

The data analysis included an assessment of the absolute amounts of investments,
as well as percentage values related to the total investments of the Republic of Srp-
ska. This approach provides an insight into the relative importance of investment in
education in the broader context of state investments, but does not provide a detailed
insight into the specific programs or priorities within the education sector. Given this
methodological limitation, further research is recommended that would analyze in
more detail the distribution of funds by educational levels in order to enable a better
understanding of financial priorities in education.

Nevertheless, this analysis has a significant practical contribution because it pro-
vides insight into the educational investment trends in the Republic of Srpska over a
ten-year period. The results of the analysis are useful for policy makers, as they enable
the evaluation of the effectiveness of previous investments in the education sector and
provide a basis for future planning and budget optimization. An insight into the per-
centage of state investments aimed at education can serve as an indicator of the state's
priorities and help identify areas that require additional investments. Also, the results
are relevant for the academic community and researchers, as they can serve as a basis
for further research on the connection between education financing and the quality of
educational outcomes, especially in the context of changes in the economic and social
environment.

4 Analysis Of The Financing Of The Education System In The
Republic Of Srpska

The analysis of the financing of the education system in the Republic of Srpska
includes the assessment of annual investments in education in the period from 2014 to
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2023, with special reference to the absolute amounts of investments and their percen-
tage in relation to total state investments. This analysis was conducted in order to gain
insight into the dynamics of education financing and to assess the extent to which the
education sector is recognized as a priority in the state budget. The obtained results
provide significant information for decision-makers and the professional public, as
they indicate trends in budget allocations for education, as well as possible challenges
in providing adequate funds for the development of educational institutions and im-
proving the quality of educational services. The data contribute to a better understan-
ding of the current state of the education system and provide a basis for formulating
strategies for future investments in the education sector in order to enable sustainable
development and progress.

The data on the annual investments in the education sector of the Republic of Srp-
ska in the period from 2014 to 2023 are graphically presented below in order to more
clearly show the investment trends and dynamics.

Chart 1
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The analysis of the financing of the education system in the Republic of Srpska
shows significant variations in annual investments during the period from 2014 to
2023. Investments in education are expressed in thousands of convertible marks (KM)
and vary from the highest value in 2014 with 51,061,000 KM to the lowest value in
2017 when investments amounted to 10,865,000 KM. This decline represents a dra-
matic change in the financing of the education sector in a short period of time, indica-
ting potential challenges in the distribution of budget funds.

By assessing the percentage share of these investments in the total state inve-
stments in the same period, it becomes clear that education was not a priority compa-
red to other sectors. In 2014, when investments were at their peak, they amounted to
2.5% of the total state investments. However, this percentage decreased significantly
in the following years, reaching a minimum of 0.7% in 2017. In 2018 and 2019, inve-
stments ranged between 0.8% and 1%, which indicates stabilization, but at a low level
compared to the beginning of the analyzed period.

The presented data suggest that the education sector suffered from insufficient
funds in most of the analyzed period, with the percentage of investments and absolute
amounts declining drastically. Such a trend could have long-term negative consequen-
ces for the quality of education and the development of human capital. In recent years,
although there has been a slight growth in absolute terms, the percentage in relation
to total investment remains low, indicating that education is still not among the top
priorities when it comes to government investment. This trend should be seen in the
context of the long-term economic goals of the Republic of Srpska and the need for
greater investment in human resources through the education sector.

5 Impact Of Low Investments On The Quality Of Education And
Recommendations For Improvement

The results of the analysis show that investments in the education system of the
Republic of Srpska are very low. Low investments directly affect the quality of edu-
cation, which in the long run can have negative consequences for the development of
human resources, the economy and society as a whole. In order to improve the quality
of educational services, it is necessary to analyze the key aspects that are affected by
the lack of adequate funding, as well as to devise recommendations for improving the
system.

One of the basic problems faced by the education system of the Republic of Srp-
ska is the lack of funds for the improvement of infrastructure and teaching materials.
The quality of educational institutions and their equipment with modern technology
are key factors that directly affect educational outcomes. According to research, in
countries with lower investment in the infrastructure of the education sector, the level
of education decreases, and students have less access to quality resources (Nazukova,
2020). In the Republic of Srpska, low investment in infrastructure leads to outdated
teaching materials, inadequate classrooms and lack of access to modern technologies,
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which can limit students' ability to develop the necessary skills for the 21st century
labour market.

In addition to the infrastructure, low investments also affect the motivation of the
teaching staff. In many cases, teachers' salaries do not follow economic growth and
inflation, which leads to a decrease in their motivation and quality of work (Rusina,
2022). The quality of teaching directly depends on the expertise and motivation of
teachers, and it is essential to increase investments in teachers' salaries and professio-
nal development. Investments in the continuous professional development of teachers
would enable them to access modern teaching methods, which would directly affect
the improvement of the quality of teaching and the educational outcomes of students.

Also, insufficient investments in research and development within higher educati-
on institutions reduce their ability to follow modern scientific and technological tren-
ds. In countries with significant investments in scientific research, higher education
becomes the engine of innovation and technological development (Manolescu, 2009).
In the Republic of Srpska, where investments in this field are significantly lower com-
pared to international standards, universities do not have enough resources to finance
research, which limits their contribution to the society and the economy. The academic
community can play a key role in this process by actively participating in the propo-
sals to reform the education system, designing and implementing scientific projects
aimed at improving education, and connecting with international partners to secure
additional funds.

Recommendations for improving the education system in the Republic of Srpska
are based on several key measures. The first recommendation is to increase the budget
for education, especially in the segments related to infrastructure investments, techno-
logical equipment and teacher training. These areas are essential for raising the level
of education and adapting the education system to the needs of the modern labour
market. The second measure refers to the introduction of incentive programs for tea-
chers, which would include continuous professional training, but also better financial
conditions, in order to increase their motivation and efficiency in work (Gabrichidze,
2022).

The third recommendation refers to the strengthening of the cooperation between
the educational system and the private sector. The private sector can play a key role
in financing educational programs, scholarships and research, thus filling the gaps in
government investment. Through public-private partnerships, specific programs that
meet the needs of the labour market can be developed, which would improve the qu-
ality of education and ensure that graduates have the necessary skills to successfully
enter the labour market (Sutansyah & Ramdani, 2023).

Finally, the academic community must take a more active role in the process of
reforming the education system. Academic workers can contribute to the research on
the effects of the existing investments in education, as well as to the development of
concrete proposals for improving the quality of education. Also, it is important that
the academic community actively participates in the creation of policies and reforms
of the educational system, through engagement in advisory bodies, cooperation with
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state institutions, and through cooperation with international partners in order to pro-
vide additional sources of funding and the opportunity to apply best practices from
other countries.

Through increased investments, strategic partnerships and the active role of the
academic community, it is possible to achieve sustainable development of the educati-
on system of the Republic Srpska, which will ensure long-term quality education that
meets the needs of society and the economy.

6 Conclusion

The fact that education plays a key role in the development of the individual,
state and society does not need to be proven. Investing in the education sector goes
far beyond a mere financial obligation; it is a strategic decision that shapes the future
of every society. For an individual, quality education opens the door to new oppor-
tunities, enabling the acquisition of skills necessary for the modern labour market and
contributes to personal development, encouraging critical thinking and innovation.

For the state, investment in education represents the basis for sustainable econo-
mic development. The education sector is a key source of human resource develo-
pment, which directly affects the productivity, innovative capacity and competitive-
ness of the country. Countries that continuously and strategically invest in education
achieve faster economic growth, more stable social progress and better positioning in
the global framework.

At the level of society, education strengthens social cohesion and contributes to
the reduction of inequality. A quality education system helps create informed, engaged
citizens who actively participate in social life and bring about changes. The long-term
benefits of investing in education are reflected in the strengthening of democratic valu-
es, the creation of a fairer society and the building of more resilient institutions. That is
why it is crucial that education becomes a priority in the planning and implementation
of public policies, because its benefits are returned multiple times through economic
growth, social stability and the progress of society as a whole.

Investing in the education system of the Republic of Srpska during the past deca-
de shows an unsatisfactory trend, which is also confirmed by the analysis of budget
funds intended for education. With the percentage of investments that in some years
amounted to less than 1% of the state's total investments, it is evident that education
is not recognized as a priority. This approach has serious consequences for the quality
of education, access to modern technologies, teacher motivation, as well as the deve-
lopment of human resources, which are crucial for the progress of the economy and
society. Low investments contribute to the lagging in technological development, the
reducing of competitiveness on the labour market, and can lead to increased migrati-
on of qualified specialists to other countries, which further weakens the potential for
sustainable development.
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The proposed measures to improve the financing of education in the Republic
of Srpska include an increase in budget funds for the education sector, especially in
the segments related to infrastructure, teacher training and technological equipment
of schools and universities. In addition, it is important to strengthen the cooperation
between educational institutions and the private sector in order to secure additional
funds through scholarships, public-private partnerships and research programs. In-
creasing investments in education would achieve a number of positive effects, inclu-
ding improving educational outcomes, increasing the quality of the teaching process
and raising the level of competitiveness of young professionals on the global market.
In the long term, such investments would lead to the strengthening of the economic
growth, reducing of unemployment and creating a more stable and fair society.

Dr. Zorana Agi¢, dr. Svetlana Dusani¢ Gacié¢, dr. Mirjana Milovanovié¢

IzobraZevanje kot strate§ka prioriteta: evalvacija financiranja
izobrazZevalnega sistema v Republiki Srbski

Izobrazevanje je kljucni dejavnik druzbeno-ekonomskega razvoja in predstavlja
temeljno podlago za dolgorocno blaginjo drzave. Kakovostno izobrazevanje prispeva
k razvoju cloveskih virov, krepitvi inovacijskega potenciala, izboljSanju konkurenc-
nosti gospodarstva ter vecji socialni koheziji. Raziskave v razlicnih drzavah potrju-
jejo pozitivno korelacijo med vlaganji v izobrazZevalni sistem in stopnjo gospodarske
produktivnosti, saj dobro izobrazena delovna sila ustvarja vecjo dodano vrednost,
spodbuja tehnoloski napredek in prispeva k stabilnosti druzbenih struktur.

Ta clanek se osredotoca na analizo financiranja izobrazevalnega sistema v Re-
publiki Srbski v obdobju 2014-2023. Posebna pozornost je namenjena oceni obsega
Jjavnih sredstev, namenjenih izobrazevanju, ter njihovemu delezu v skupnih drzavnih
investicijah. Rezultati analize kazejo, da so vlaganja v izobrazevalni sektor v vecini
analiziranega obdobja ostala pod mejo 2 % vseh javnih investicij, kar je obcutno pod
priporocili mednarodnih organizacij, kot so OECD, UNESCO in Svetovna banka, ki
priporocajo, da bi morale drzave v izobrazevanje viagati med 4 in 6 % svojega BDP.
Tako nizka raven financiranja lahko resno ogrozi kakovost izobrazevanja, zmanjsa
dostopnost virov za ucence in ucitelje ter povzroci dolgorocne negativne posledice za
razvoj cloveskega kapitala in gospodarsko rast.

Financiranje izobrazevanja v Republiki Srbski se je v analiziranem obdobju soo-
¢alo z nihanji, kar je dodatno vplivalo na stabilnost in ucinkovitost izobrazevalnega
sistema. Leta 2014 je bil delez javnih investicij v izobrazevanje najvisji in je znasal 2,5
% vseh drzavnih sredstev, vendar je v naslednjih letih prisio do drasticnega zmanjsa-
nja, pri cemer je bila najnizja raven financiranja v letu 2017 z le 0,7 %. Po tem letu
se je delez vlaganj nekoliko povecal, a ostal bistveno pod priporocenimi standardi.
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Izobrazevalni sistemi, ki so jim namenjena zadostna financna sredstva, dosegajo
visje ravni kakovosti, kar se odraza v boljsih ucnih rezultatih, nizji stopnji osipa ter
vecji prilagodljivosti ucnega procesa na zahteve trga dela. Vlaganja v izobrazevanje
se kazejo tudi v izboljsanju socialne mobilnosti, zmanjSanju neenakosti in krepitvi
demokraticnih institucij.

V kontekstu drzav v tranziciji, kot je Republika Srbska, je viaganje v izobrazevanje

Se posebej pomembno, saj omogoca prehod iz gospodarstva, ki temelji na nizje kva-

lificirani delovni sili, v gospodarstvo, ki temelji na znanju in inovacijah. Ugotovitve

Studije potrjujejo, da ima pomanjkanje sistematicnega financiranja izobrazevanja ste-

vilne negativne posledice:

1. Slaba infrastruktura in pomanjkanje sodobnih ucnih pripomockov: prenizka vla-
ganja v Solsko infrastrukturo vodijo v slabse ucne pogoje, kar neposredno vpliva
na kakovost poucevanja in ucnih dosezkov.

2. Pomanjkanje tehnoloske opreme in digitalizacije: sodobne izobrazevalne ustanove
morajo slediti tehnoloskemu napredku, kar vkljucuje digitalne ucne pripomocke,
dostop do spletnih virov in razvoj e-ucenja. Pomanjkanje sredstev na tem podrocju
pomeni, da izobrazevalne ustanove v Republiki Srbski ne morejo slediti trendom
digitalizacije.

3. Slabe delovne razmere in nizke place uciteljev: nizke place in pomanjkanje priloz-
nosti za strokovni razvoj uciteljev zmanjsujejo motivacijo pedagoskega osebja, kar
vodi do niZje kakovosti poucevanja.

4. Nezadostno financiranje raziskovalnih programov: visokosolske in raziskovalne
ustanove so kljucne za razvoj inovacij in gospodarstva, vendar Republika Srbska
namenja izjemno malo sredstev za raziskovalno dejavnost.

Primerjalna analiza financiranja izobrazevalnih sistemov v drugih tranzicijskih
gospodarstvih, kot so Estonija, Poljska in Ceska, kaze, da driave, ki so povecale in-
vesticije v izobrazevanje, dosegajo hitrejso gospodarsko rast in boljso konkurencnost
na globalnem trgu. Estonija, na primer, v izobrazevanje vlaga priblizno 6 % svojega
BDP, kar je vodilo do izboljsanih ucnih rezultatov in mocnega tehnoloskega sektorja.

Da bi Republika Srbska izboljsala svoj izobrazevalni sistem, so nujni naslednji
ukrepi:

1. Povecanje drzavnega financiranja izobrazevanja: javne investicije morajo doseci
vsaj 4 % BDP, kar bi omogocilo izboljsanje kakovosti infrastrukture, digitalizacije
in ucnih programov.

2. Uvedba spodbud za ucitelje in profesorje: zvisanje plac, dodatno izobrazevanje ter
vecje moznosti za strokovni razvoj bi izboljsali kakovost poucevanja.

3. Razvoj javno-zasebnih partnerstev: sodelovanje med akademskimi ustanovami in
zasebnim sektorjem bi omogocilo dodatna vlaganja v izobrazevanje ter razvoj spe-
cializiranih programov, usmerjenih v potrebe trga dela.

4. Povecanje viaganj v raziskovalno dejavnost: spodbujanje raziskav in inovacij je
kljucno za dolgorocni razvoj gospodarstva in tehnoloskega napredka.

5. Boljsi nadzor nad porabo sredstev: transparentno in ucinkovito upravljanje finan-
ciranja izobrazevanja je kljucnega pomena za preprecevanje napacne razporedi-
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tve sredstev.

Izobrazevanje ni zgolj segment druzbenega razvoja, temvec predstavlja temeljno
orodje za oblikovanje dolgorocne vizije drzave in njenega gospodarskega napredka.
Drzave, ki so sistematicno viagale v izobrazevalne reforme in povecale financiranje
tega sektorja, so dosegle vecjo socialno stabilnost, tehnoloski napredek in konku-
rencno prednost na globalnem trgu. Republika Srbska mora prepoznati pomen teh
vlaganj in jih obravnavati kot stratesko prioriteto.

Izvajanje predlaganih reform bo omogocilo izobrazevalnemu sistemu, da bolje
odgovori na izzive digitalizacije, globalizacije in narasc¢ajocih zahtev trga dela. Nujno
je, davlada, izobrazevalne institucije in zasebni sektor zdruzijo moci ter oblikujejo ce-
lovito strategijo razvoja izobrazevanja, ki bo temeljila na merljivih kazalnikih uspes-
nosti. Vzpostavitev dolgorocnega financnega nacrta in stabilnega sistema spremljanja
izobrazevalnih investicij bo kljucna za zagotavljanje trajnostne kakovosti izobrazeval-
nih programov.

Ce Republika Srbska ne bo pravocasno povecala viaganj v izobraZevanje, obstaja
resno tveganje za nadaljnje poslabsanje kakovosti izobrazevalnega sistema, poveca-
nje brezposelnosti in zmanjsanje konkurencnosti delovne sile. Vlaganje v izobraze-
vanje je zato ena izmed najpomembnejsih odlocitev, ki jih lahko sprejme drzava, saj
se pozitivni uc¢inki ne odrazajo le na posameznikovi ravni, temvec prispevajo k Sirsi
druzbeni blaginji in dolgorocni gospodarski stabilnosti.

Za dosego teh ciljev moramo zagotoviti sistematicno izboljsanje obstojecih poli-
tik, povecanje proracunskih sredstev, spodbujanje raziskovalnih in razvojnih dejavno-
sti ter vecjo integracijo sodobnih tehnologij v ucni proces. Republika Srbska ima pri-
loznost, da skozi stratesko nacrtovane reforme preoblikuje svoj izobrazevalni sistem
in zagotovi prihodnjim generacijam pogoje za kakovostno izobrazevanje, s cimer bo
prispevala k svojemu trajnostnemu razvoju.
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slovnega izida.

POVZETEK — Poslovanje s kriptovalutami v Slove-
niji je zahtevno zaradi pomanjkanja specificne zako-
nodaje in smernic. Kriptovalute se po SRS 2024 ne
obravnavajo kot denarna sredstva, temvec kot zalo-
ge, Ce so namenjene trgovanju, ali neopredmetena
sredstva pri dolgorocnih nalozbah. Na podlagi SRS 3
tavija stabilnost, ali po poSteni vrednosti prek poslov-
nega izida, kar bolje odraza trzno stanje, a povzroca
volatilnost. Kljub izboljsavam, ki so vsebovane v SRS
2024, standardi ne zajemajo vseh vidikov, kot so za-
menjave kriptovalut in DeFi operacije, kar povzroca
razhajanja v praksi. To povecuje kompleksnost racu-
novodenja kriptovalut in zahteva prilagoditve ter do-
datno izobrazevanje racunovodij. Spremljanje med-
narodnih praks in prilagoditev slovenskim razmeram
bi lahko izboljsala skladnost in preglednost. Za pri-
hodnost je kljucno oblikovanje celovitih smernic in
davcne ureditve, ki bi zajele vse vidike poslovanja s
kriptovalutami. Jasnejsa pravila bi zmanjsala neja-
snosti, izboljSala zanesljivost racunovodskih praks
ter povecala zaupanje v poslovanje s kriptovalutami.
Kljub napredku na podroc¢ju racunovodske obravna-
ve kriptovalut, le te zaradi svoje dinamicne narave
ostajajo izziv za slovensko racunovodstvo.

1 Uvod

ji

Professional article
UDC 657:336.74:004(497.4)

KEYWORDS: cryptocurrency, accounting perspecti-
ve, cost price, fair value through profit and loss

ABSTRACT — The cryptocurrency business in Slove-
nia is challenging due to the lack of specific legislati-
on and guidelines. According to the Slovenian Acco-
unting Standards (SRS 2024), cryptocurrencies are
not considered cash equivalents, but rather inventory
if intended for trading, or intangible assets for long
~term investments. Based on SRS 3, they can be recor-
ded at cost, which ensures stability, or at fair value
through profit and loss, which better reflects the mar-
ket conditions but causes volatility. Despite the imp-
rovements in SRS 2024, the standards do not cover all
aspects, such as cryptocurrency exchanges and Del'i
operations, leading to discrepancies in practice. This
increases the complexity of the cryptocurrency accou-
nting and requires adjustments and further education

for accountants. Monitoring international practices

and adapting them to the Slovenian conditions could
improve compliance and transparency. For the futu-
re, it is crucial to develop comprehensive guidelines
and tax regulations that would address all aspects of
cryptocurrency business operations. Clearer rules
would reduce ambiguities, enhance the reliability of
the accounting practices, and increase trust in cryp-
tocurrency business operations. Despite the progress
in the accounting treatment of cryptocurrencies, their
dynamic nature still presents challenges in the Slove-
nian accounting.

Poslovanje s kriptovalutami se je od prvega pojava le-teh v letu 2008 razvijalo v

vse mozne smeri. S tem pa je nastala tudi potreba po evidentiranju poslovnih dogod-
kov s kriptovalutami, ki pa glede na razmeroma novo opredelitev, ki jim jo je bilo mo¢
pripisati zaradi njihovih klju¢nih vsebinskih lastnosti, ni bilo ustrezno ovrednoteno,
posledi¢no pa tako ni bila dogovorjena enotna obravnava. Razlog pa je seveda prep-
rost. Kriptovalute ne izdaja drzava oziroma centralna banka tako kot fiat valute, zato
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njihova obravnava ni regulirana in s tem ni umes¢ena v zakonodajno pravni okvir
racunovodske obravnave. V Sloveniji se kljub razmeroma skromnemu delezu glo-
balnih poslov s kriptovalutami pojavljajo pomembna vprasanja glede racunovodske
obravnave tovrstnih sredstev. Podjetja in posamezniki, ki poslujejo s kriptovalutami,
se sreCujejo z izzivi evidentiranja teh poslovnih dogodkov, Se posebej glede njihovega
pripoznavanja, merjenja in poro¢anja v skladu z veljavnimi ra¢unovodskimi standar-
di. Zaradi odsotnosti specifi¢ne zakonodaje in jasnih smernic v slovenskem prostoru
pogosto prihaja do razhajanj v interpretaciji, kar povecuje kompleksnost racunovode-
nja kriptovalut. Racunovodenje kriptovalut v Sloveniji vkljucuje ve¢ vidikov, ki jih
je treba upostevati, in sicer poleg racunovodskega vidika Se pravni in davéni vidik.
V okviru tega prispevka se osredotoamo le na racunovodski vidik, po katerem se
kriptovalute ne Stejejo za denarno sredstvo. Veéina strokovnjakov meni, da se lahko
pripoznajo kot zaloge, e so namenjene trgovanju, ali kot neopredmeteno sredstvo, ¢e
predstavljajo dolgoro¢no nalozbo. V okviru pravnega vidika je prav, da izpostavimo
le, da kriptovalute niso zakonsko regulirane in niso zakonito pla¢ilno sredstvo, vendar
je placevanje z njimi legalno pri tistih ponudnikih, ki tovrstni nacin placila omogoca-
jo. Prav je, da izpostavimo Se daveni vidik, v okviru katerega se obravnava dohodek iz
poslovanja s kriptovalutami, odvisno od tega, ali dohodek doseze fizicna oseba, ki ne
opravlja dejavnosti, ali fizi€na oseba, ki jo opravlja.

V Sloveniji je uvedba Slovenskih racunovodskih standardov 2024 (SRS 2024)
sicer prinesla dolocene smernice za ustreznejSo racunovodsko obravnavo kriptovalut,
vendar pa te Se vedno puscajo odprta vprasanja glede njihove uporabe v praksi. Praksa
pogosto zahteva prilagoditve, saj standardi ne zajemajo vseh specifik poslovanja s
kriptovalutami. Cilj obravnave te tematike je razumeti, kako kriptovalute vplivajo na
racunovodske prakse v Sloveniji, na kaksen nacin se jih lahko pripoznava za namene
racunovodenja ter katere reSitve in smernice bi bile primerne za njihovo obravnavo v
prihodnje.

2 Teoreti¢na izhodis¢a

2.1 Razvoj in pojem kriptovalut

Ideja o kriptovaluti je bila prvi¢ omenjena s strani Davida Chauma leta 1989 in
kasneje leta 1990. David Chaum je ameriski kriptograf, ki je izumil digitalno valuto.
Izhajal je iz pomanjkljivosti, ki jih imata ustaljeni sredstvi, papirni denar in kreditne
kartice, ki temeljijo na zaupanju vseh vpletenih strani. Vsaka stran je ranljiva za golju-
fije drugih, Se posebej imetnik kartice, ki nima zascite pred nadzorom. Papirni denar
ima sicer pomembno prednost pred kreditnimi karticami glede zasebnosti, ceprav so
serijske Stevilke na denarju naceloma sledljive. Prav zaradi teznje po nesledljivosti je
Chaum uvedel brezpogojno nesledljiv elektronski denar. Pri tem se je v okviru teznje
po preprecitvi moznosti zlorabe kriptovalute spraseval, kaj preprecuje komur koli, da
bi naredil ve¢ kopij elektronskega kovanca in jih uporabil v razli¢nih trgovinah. Kot

NI %

edino mozno resitev je nasel spletno ¢iscenje, ki pa ga je ocenil kot precej drago resi-
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tev, in s tem omejil moZnosti zlorabe na tveganje najnizje stopnje. Pri papirnatem de-
narju tega problema ni, saj se zdi, da je izdelava natanc¢nih kopij nemogoca. Prav tako
ne pri kreditnih karticah, ker njihova edinstvena identiteta omogoca banki, da sprozi
pravne postopke za povrnitev prekoracenih stanj in jo lahko doda na ¢rni seznam. V
splosnem je ocenil, da bi generiranje elektronskega denarja moralo biti tezko za kogar
koli, razen Ce se to izvaja v sodelovanju z banko (Chaum idr., 1990, str. 319).

Naslednji pomemben korak pri razvoju podrocja kriptoekonomije se je zgodil leta
2008, ko je bil s psevdonimom skupine programerjev, imenovane Satoshi Nakamoto,
objavljen ¢lanek z naslovom Bitcoin: peer-to-peer elektronski denarni sistem. Kripto-
valute so se rodile v ¢asu finan¢ne krize v letih 2007-2009. Financ¢na kriza je namrec
opustosila svetovno gospodarstvo in zamajala zaupanje ljudi v delovanje finan¢nega
sistema. To je bila priloZnost za zagon kriptovalut. Zgodovinsko gledano je prva tran-
sakcija s kriptovaluto, natan¢neje z bitcoinom, potekala 12. januarja 2009 med Naka-
motom in Halom Finneyjem (Owolabi in Osanyinbi, 2023, str. 56). Kriptoban (b. d.)
navaja, da so bila obljuba kriptovalut pla¢ila, ki so splogno dostopna. Ceprav se slisi
nemogoce, mnoge decentralizirane aplikacije Ze omogocajo avtomatizacijo posojila
med dvema neznancema, ki sta lahko iz razli¢nih koncev sveta, in to brez banke ali
tretje osebe. Obstajajo DeFi aplikacije, ki omogocajo stabilne kovance (kriptovalute,
katerih vrednosti so vezane na USD, EUR, GBP in ostale valute), posojilo denarja in
zasluzek z obrestmi, najem posojila, menjavo enega kovanca za drugega, odpiranje
dolgih ali kratkih pozicij in izvajanje naprednih naloZbenih strategij. Decentralizirane
aplikacije so zgrajene na decentralizirani tehnologiji (blockchain) namesto na centra-
liziranem in kontroliranem strezniku, ki je v lasti podjetja. Navaja tudi, da so DeFi
aplikacije alternativa vsem finan¢nim storitvam, ki jih uporabljamo danes — prihranki,
posojila, trgovanje, zavarovanje in ostale finan¢ne storitve —, in dostopne komur koli
na svetu s pametnim telefonom in internetno povezavo.

Na tehnologiji verizenja blokov (blockchain) pa je zasnovana tudi kriptovaluta, ki
je digitalna valuta. Digitalna valuta je oblika valute, ki obstaja izklju¢no v avtomati-
zirani ali digitalni obliki. Imenuje se tudi digitalni denar, elektronska valuta, e-denar
ali kibernetski denar. Te valute nimajo fizi¢nih lastnosti in obstajajo zgolj v digitalnem
sistemu. Transakcije, povezane z digitalnimi izmenjavami, se izvajajo prek procesor-
jev in elektronskih denarnic, povezanih z omrezji ali internetom (Sudra, 2024, str. 1).
Evropski organi namesto izraza kriptovaluta uporabljajo izraz virtualna valuta. Virtu-
alne valute obravnavajo kot placilno sredstvo. Vendar pa je Evropska centralna banka
(ECB) to opredelitev kritizirala, saj meni, da je definicija kriptovalute kot virtualne
valute nepopolna. Poleg tega ECB poudarja, da kriptovaluta ni placilno sredstvo, tem-
ve¢ medij izmenjave, in da ni denar niti valuta (Solodan, 2019, str. 67).

V nasprotju z digitalnimi valutami so fiat valute fizi€ne valute, kot so bankov-
ci in kovanci, ki so oprijemljivi in imajo dolo¢ene fizi¢ne lastnosti. Transakcije, ki
vkljucujejo tovrstne izmenjave, se lahko izvedejo le pod fiziénim nadzorom njihovih
imetnikov. Digitalne valute in kovanci so ratunalni§ko generirane valute, ki za varnost
uporabljajo kriptografijo in delujejo neodvisno od centralnih organov, kot so vlade in
financne institucije. So decentralizirane in obi¢ajno uporabljajo tehnologijo verizenja
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blokov za varno belezenje transakcij (Sudra, 2024, str. 1), medtem ko so fiat valute
regulirane.

Digitalne valute, ki temeljijo na Zetonih in se mo¢no zanasajo na tehnologijo veri-
zenja blokov ter delujejo neodvisno od centralnih organov, lahko predstavljajo tezave
pri nadzoru denarnih tokov, saj ne zagotavljajo enake ravni preglednosti v transakcijah
kot nakupi z gotovino. Pomanjkanje nadzora oteZuje delo organom pregona in kaze,
da tovrstne digitalne valute potrebujejo dodatne varnostne ukrepe za varno in uspesno
delovanje (Svagan idr., 2022, str. 27).

2.2 Kriptovalute v Slovenskih racunovodskih standardih

Slovenski ra¢unovodski standardi (SRS) so pravila o strokovnem ravnanju na po-
drocju ra¢unovodenja, ki jih oblikuje Slovenski institut za revizijo. Njihovo oblikova-
nje je spodbudil 5. ¢len Zakona o ratunovodstvu iz leta 1989, ki je vrhovno strokovno
organizacijo pooblastil, naj namesto drzave, ki je dotlej z zakoni in drugimi predpisi
urejala racunovodenje, samostojno ter skladno z razvojem stroke v svetu in domaci-
mi dosezki oblikuje svoje standarde. V Republiki Sloveniji so tak§no pooblastilo za
razvoj strokovnih standardov nadaljevali Zakon o gospodarskih druzbah in Zakon o
revidiranju ter drugi zakoni, ki se sklicujejo nanju (SRS 2024, 2023, str. 3).

SRS ne smejo biti v nasprotju z Zakonom o gospodarskih druzbah, povzemati
morajo vsebino Direktive 2013/34/EU in v zasnovi ne smejo biti v nasprotju z med-
narodnimi standardi racunovodskega porocanja. SRS in pojasnila SRS tako dolo¢ijo
podrobnejsa pravila o raéunovodenju (ZGD-1, 2009, ¢l1. 54).

SRS se nanasajo predvsem na gospodarske druzbe, uporabljajo pa jih tudi dru-
ge organizacije, samostojni podjetniki posamezniki, zavodi, drustva, agencije in celo
drzavne organizacije, ¢e to posebej dolocajo podro¢ni predpisi. Zato se v prenovlje-
2024, 2023, str. 4). Slovenija je imela med prvimi drzavami v letu 2019 urejeno racu-
novodenje kriptovalut s Pojasnilom 1 k SRS 11 — Casovne razmejitve v okviru SRS
2016. Pojasnilo z naslovom Racunovodsko izkazovanje Zetonov zacetne ponudbe ure-
ja vrednotenje kriptosredstev pri imetnikih in obveznosti pri izdajateljih (Pojasnilo 1
k SRS 11, 2018).

Pojasnilo 1 k SRS 11 (2018) v zvezi z razvr§¢anjem dolo¢a, da organizacija
sredstva, ki jih vplaca v kriptovalute, izkazuje kot posebno vrsto finan¢nih sredstev.
Financ¢na sredstva razvrsti po ro¢nosti: ¢e jih namerava odtujiti v kratkem roku, jih
razvrsti med kratkoroc¢na, sicer med dolgoro¢na. Kriptovalute bo razvrstila med krat-
koro¢na sredstva obicajno le, ¢e z njimi aktivno trguje. V nasprotnem primeru jih bo
razvrstila med dolgorocna sredstva. Kriptovalut pa podobno kot vrednostnih papirjev,
¢e jih je ob zacetnem pripoznanju razvrstila med dolgoroc¢na sredstva, na bilan¢ni pre-
seCni datum ne prerazvr§¢a med kratkoro¢ne finan¢ne nalozbe, ¢eprav jih ima morda
namen odtujiti. Po sploSnem pravilu SRS 3.7. (2015) organizacija nalozbo ob zace-
tnem pripoznanju razvrsti glede na namen in vrsto finanéne nalozbe, in sicer med:

o financna sredstva, izmerjena po posteni vrednosti prek poslovnega izida;
o finan¢ne nalozbe v posesti do zapadlosti v placilo;
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o finan¢ne nalozbe v posojila ali
O za prodajo razpolozljiva finanéna sredstva.

Finan¢ne naloZzbe so finan¢na sredstva, ki jih ima organizacija naloZbenica, da bi
z donosi, ki izhajajo iz njih, povecevala svoje finan¢ne prihodke. Ti se razlikujejo od
poslovnih prihodkov, ki izhajajo iz prodaje proizvodov in opravljanja storitev v okviru
njenega rednega poslovanja (SRS 3.1., 2023, str. 52). Finan¢ne nalozbe so vefinoma
nalozbe v kapital drugih organizacij ali v finan¢ne dolgove drugih organizacij, drzave,
obmocja in ob¢ine ali drugih izdajateljev (financne nalozbe v posojila), pojavljajo pa
se tudi kot finan¢na sredstva drugaéne narave, ki niso vezana na proizvajanje in opra-
vljanje storitev v proucevani organizaciji. Poslovne in finanéne terjatve se ne stejejo
kot finan¢ne nalozbe, razen tistih, ki so v posesti za trgovanje (SRS 3.2., 2023, str. 52).

Kriptovalut Ze po osnovnem pravilu ni mogoce razvrstiti v drugo in tretjo skupino
— kriptovalute namre¢ nimajo roka zapadlosti, kot denimo velja za dana posojila in de-
pozite. Zato jih organizacija skladno s splosnim pravilom SRS 3 (2015) razvrsti zgolj
v prvo ali ¢etrto skupino, torej med financ¢na sredstva, izmerjena po posteni vrednosti
prek poslovnega izida, ali za prodajo razpoloZljiva finan¢na sredstva (Bajuk Music,
2021). SRS 2024 (SRS 3.6., 2023, str. 52-53) so raz¢lenili finan¢ne nalozbe v kapital
in finan¢ne nalozbe v posojila na tiste, ki se nanaSajo na odvisne organizacije v skupi-
ni, pridruzene organizacije in skupne podvige ter druge. Druge finan¢ne naloZbe se ob
zacetnem pripoznanju razvrsti med financna sredstva, izmerjena po posteni vrednosti
prek poslovnega izida, finan¢na sredstva, izmerjena po odplacni vrednosti, ali finané-
na sredstva, izmerjena po posteni vrednosti prek kapitala (SRS 3.7., 2023, str. 53).

Merjenje po posteni vrednosti prek poslovnega izida predstavlja glede na SRS 3.7.
(2015) in tudi SRS 3.7. (2023) prvo skupino. Pojasnilo pa ne dopusca, da bi organiza-
cija kriptovalute merila po posteni vrednosti prek kapitala. Ne more jih torej razvrstiti
v skupino za prodajo razpolozljivih finanénih sredstev in jih meriti po posteni vred-
nosti, uc¢inek spremembe pa prikazovati prek kapitala (oziroma drugega vseobsegajo-
¢ega donosa). SRS 3.21. (2015) pa doloca, da organizacija finan¢ne nalozbe meri po
nabavni vrednosti tudi v vseh tistih primerih, kjer njihove postene vrednosti ne more
zanesljivo ugotoviti. Ker so kriptovalute pogosto Spekulativne, njihova vrednost pa
podvrzena volatilnosti, kar posledi¢no vpliva na volatilnost prihodkov in odhodkov v
izkazu poslovnega izida, se lahko organizacija odloci, da kriptovalute meri po nabavni
vrednosti (Bajuk Musi¢, 2021).

Merjenje po zacetnem pripoznanju kriptovalut je, skladno s Pojasnilom 1 k SRS
11, odvisno od izbrane metode: po poSteni vrednosti prek poslovnega izida ali po
nabavni vrednosti. Organizacija lahko za razli¢ne kriptovalute izbere razlicne metode
merjenja (npr. kriptovaluto A meri po nabavni vrednosti, kriptovaluto B pa po posteni
vrednosti). Ko je metoda dolocena, je ni dovoljeno spreminjati vse do odprave pri-
poznanja kriptovalute. Pojasnila 1 k SRS 11 ne morejo uporabiti tiste organizacije, ki
racunovodijo po MSRP. Kot navaja Bajuk Musi¢ (2021), organizacije, ki racunovod-
ske izkaze sestavljajo po MSRP, pri sestavi racunovodskih izkazov upostevajo le pra-
vila, ki jih dolocajo MSRP. Nikakor za opredelitev ne smejo uporabljati dolocb, ki jih
MSRP ne vsebujejo, ali opredelitev, ki so morda vsebovane v nacionalni zakonodaji,
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a je ta v nasprotju z opredelitvijo v MSRP. Organizacija takih ratunovodskih izkazov
ne sme opisovati kot skladnih z MSRP.

Mnoge organizacije so Slovenskemu inStitutu za revizijo ocitale, da je ra¢uno-
vodska obravnava kriptovalut napa¢no umescena v standard, ki sicer obravnava raz-
mejitve, in da bi bila smiselna uvrs¢enost pod SRS 3 — Finan¢ne nalozbe (Bajuk Mu-
§i¢, 2021). Ocitane pomanjkljivosti ureditve so odpravili. V predlogu novega SRS
3.40 (2023) je namre¢ Slovenski institut za revizijo omogocil, da organizacije med
finan¢ne nalozbe lahko razvrstijo tudi plemenite kovine, kriptovalute in druga po-
dobna sredstva, katerih namen je ohranjanje vrednosti (Music, 2023). Druge finan¢ne
nalozbe, med katere so bile uvr§¢ene kriptovalute ze v okviru Pojasnila 1 k SRS 11, so
torej tudi s SRS 2024 (SRS 3.40., 2023, str. 62) dobile svojo obravnavo. Te posebne
vrste nalozb organizacija po zacetnem pripoznanju lahko meri po posteni vrednosti
prek poslovnega izida ali po nabavni vrednosti. Tovrstna usmeritev merjenja je bila,
kot smo ze omenili, prav tako Ze vsebovana tudi v Pojasnilu 1 k SRS 11.

Organizacije torej obravnavajo kriptovalute kot posebno vrsto finan¢nih sredstev,
za katera lahko uporabijo dve metodi merjenja: po nabavni vrednosti ali po posteni
vrednosti prek poslovnega izida. Pri vrednotenju po posteni vrednosti je pomembno,
da se u¢inki sprememb vrednosti prikazejo izklju¢no prek poslovnega izida, saj vred-
notenje prek kapitala (konta 95) ni dovoljeno. Ra¢unovodski izzivi so najbolj izraziti
pri uporabi modela nabavne vrednosti, Se posebej pri upravljanju zalog kriptovalut.
Pogosto se pojavijo vprasanja, kako tehni¢no voditi zalogo v primerih, ko podjetje
izvaja pogoste nakupe in prodaje, pri ¢emer so koli¢ine in cene transakcij razlicne.
Ker nobeni racunovodski standardi ne predpisujejo natancnih postopkov za zmanjsa-
nje zaloge ob delnih odtujitvah, morajo organizacije z internimi akti opredeliti lastne
usmeritve za spremljanje zalog in poenostavitev tega procesa. Merjenje po posteni
vrednosti prek poslovnega izida pa je enostavnejSe, saj se vrednost kriptovalut na dan
bilance stanja vedno prilagodi na njihovo posteno vrednost. Vsi ucinki sprememb, ne
glede na vmesne transakcije, so samodejno vkljuc¢eni v poslovni izid na kumulativni
ravni. Zato je ta metoda posebej primerna za organizacije z velikim Stevilom transak-
cij. V skladu z zahtevo SRS 3.40 organizacije ne smejo spreminjati izbrane racuno-
vodske usmeritve za vrednotenje kriptovalut vse do odprave njihovega pripoznanja
(Vukovi¢ in Kermat, 2024).

2.3 Nakup in prodaja kriptovalut

Glede na SRS 3.39 se za obicajen nakup ali obicajno prodajo Steje nakup ali pro-
daja finan¢nega sredstva po pogodbi, katere dolocbe zahtevajo izrocitev tega sredstva
v roku, ki ga na splosno dolo¢ajo predpisi ali dogovor na zadevnem trgu (SRS, 2023,
str. 62). Eden izmed ponudnikov prodaje in nakupa kriptovalut je podjetje Kriptova-
lute, d. 0. 0., ki v okviru spletne platforme Kriptomat omogoc¢a poceni, hiter, varen in
enostaven nakup, menjavo ter prodajo vec kot 300 kriptovalut v lokalnem jeziku in z
lokalno podporo. Za koris¢enje storitev spletne platforme je potrebno ustvariti upo-
rabnigki racun, ki omogoca vpogled v stanje kripto in fiat valut. Kriptovalute lahko
kadar koli kupite, prodate, prejmete ali posljete. Hrani se jih v zas¢iteni centralni de-
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narnici ponudnika, zato za varnost kljucev in gesel ni potrebno skrbeti (Kriptovalute.
si, b. d.). Sam postopek nakupa prve kriptovalute za zacetnike po mnenju Kriptocoin.
Si (b. d.) ni zapleten, Ce sledite priporocilu naslednjih petih korakov.

0 Registracija na borzi kriptovalut
Zacetnik mora najprej opraviti registracijo na eni od borz kriptovalut. Registracija
vkljucuje vpis podatkov: ime, naslov, e-postni naslov, telefonska $tevilka in geslo.

o Opravite KYC

Po registraciji na borzi je potrebno opraviti tudi KYC ali Know Your Customer
zahteve, ki vkljucujejo vpis osebnih podatkov in s telefonom fotografiran osebni do-
kument, ki je lahko potni list ali osebna izkaznica. Opraviti je potrebno tudi fotografijo
obraza.

o Pregled verifikacije

Borza obicajno potrebuje od enega do treh dni, da podatke pregleda in jih potrdi,
o ¢emer posilje elektronsko sporoéilo. Ce je sporogeno, da je bil pregled uspesen, se
lahko opravi nakup.

o Nakazilo denarja na borzo kriptovalut

Placila so mozna v okviru SEPA placila, s kreditno kartico in PayPalom.
o Nakup kriptovalute

Poisce in izbere se eno izmed kriptovalut med razpolozljivimi kovanci.

Kot vidimo iz zgornjih korakov, se nakup kriptovalute za¢ne z registracijo na bor-
zi in preverjanjem identitete. Po potrditvi podatkov sledita nakazilo denarja na lasten
racun in izbira Zelene kriptovalute. S temi preprostimi koraki se opravi nakup kripto-
valute, s ¢imer se ustvari tudi podlaga za njihovo menjavo ali prodajo in s tem potrebo
po ra¢unovodski pripoznavi v poslovnih knjigah uporabnikov.

3 Metodologija

3.1 Namen in cilji raziskave

Namen raziskave je prikazati kriptovalute kot sredstvo, ki je predmet obravnave v
okviru SRS. Cilj raziskave je predstaviti kriptovalute in nacin njihove racunovodske
obravnave v Sloveniji, glede na ureditev SRS, v primeru njihovega nakupa in prodaje.

3.2 Raziskovalno vprasanje
Glede na namen in cilje raziskave smo zastavili raziskovalno vprasanje, in sicer:

RV 1: Ima Slovenija ustrezno racunovodsko ureditev, ki omogoca rac¢unovodsko
obravnavo v primeru nakupa in prodaje kriptovalute?

3.3 Metode in tehnike zbiranja podatkov

Tekom raziskovanja so bile uporabljene metode druzboslovnega raziskovanja.
Raziskovanje se je pri¢elo z metodo zbiranja, s pomocjo katere je bila pregledana
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obstojeca literatura na temo kriptovalut s pomocjo svetovnega spleta, baze Cobiss in
dLib. V nadaljevanju je bila za njihovo kratko predstavitev uporabljena zgodovinska
metoda in za proucitev pravnih podlag in strokovne literature metoda deskriptivne
analize. Citati stali$¢ avtorjev so bili obravnavani v okviru metode kompilacije. V
okviru kvalitativne analize smo opravili pregled in analizo ra¢unovodskih standardov
ter prakti¢nih primerov, interpretirali vsebino raCunovodskih standardov ter njihovo
uporabo na praktiénem primeru nakupa in prodaje kriptovalute.

3.4 Opis instrumenta

Podatke knjizb smo oblikovali v tabelah na podlagi dolo¢il racunovodske obrav-
nave kriptovalut po SRS 2024 in strokovnega ¢lanka, iz katerega izhaja prikaz osnov-
ne knjizbe prodaje in nakupa kriptovalute za podjetja.

3.5 Opis vzorca
Osnovno mnozico predstavljajo vse organizacije, ki racunovodijo v skladu s SRS.

3.6 Opis zbiranja in obdelave podatkov
Za namen prikaza knjizenja nakupa in prodaje kriptovalute smo glede na teoretic-

lahko merijo po posteni vrednosti prek poslovnega izida ali po nabavni vrednosti in
te racunovodske usmeritve ne smejo spreminjati vse do odprave pripoznanja tak$ne
nalozbe, podatke nakupa in prodaje kriptovalute prikazali v okviru knjiZzenja za oba
primera racunovodske usmeritve. Rezultati so tabelari¢no in opisno prikazani v nada-
ljevanju.

3.7 Rezultati raziskave

V nadaljevanju prispevka so prikazani rezultati raziskave. Za namen prikaza knji-
zenja nakupa in prodaje kriptovalut v okviru racunovodske obravnave, kot jo dolocajo
SRS 2024, podatke prikazujemo na primeru organizacije, ki opravi nakup kriptovalute
v visini 50.000 EUR in zanjo placa Se posrednisko provizijo v visini 2 %, ki znaSa
1.000 EUR. Nakup kriptovalute se lahko poknjizi na dva nacina, ki ju prikazujemo v
tabeli 1 in 2. Po dolo¢enem c¢asu se organizacija odloci, da bo kriptovalute, ki jih ima
izkazane po knjigovodski vrednosti 50.000 EUR, prodala za 55.000 EUR. Prodajo
lahko poknjizi na dva nacina, kot ju prikazujemo v tabeli 3 in 4.

Tabela 1

Knjizenje nakupa kriptovalut po posteni vrednosti preko poslovnega izida
Zap. $t. Oznaka dok. Znesek v EUR V breme V dobro
1. PRAC 50.000 067 ali 177 220

1.000 415 220
Prirejeno po Vukovic in Kermat. (2024). Kriptovalute (primeri knjiZenja po SRS 2024).

Pri nakupu kriptovalut, ki se jih vrednoti po posteni vrednosti, organizacija zabe-
lezi nabavno vrednost kriptovalut na konto 067 — druge dolgoro¢ne finan¢ne nalozbe,
razporejene in izmerjene po posSteni vrednosti prek poslovnega izida, ali konto 177
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— druge kratkoro¢ne finan¢ne naloZzbe, razporejene in izmerjene po posteni vrednosti
prek poslovnega izida, odvisno od vrste transakcije, v vi§ini 50.000 EUR. Ce obstaja-
jo povezani stroski nakupa (npr. provizije ali drugi stroski), se te knjizi na konto 415
— stroski placdilnega prometa, stroSki banénih storitev, stroski poslov in zavarovalne
premije, kar pomeni dodatni strosek v visini 1.000 EUR. Pri tem nacinu knjizenja se
spremembe vrednosti kriptovalut obravnava kot poslovni izid, saj se poStena vrednost
lahko spreminja glede na trzne razmere.

Tabela 2
Knjizenje nakupa kriptovalut po nabavni vrednosti
Zap. §t. Oznaka dok. Znesek v EUR V breme V dobro
L. PRAC 50.000 066 220
1.000 066 220

Prirejeno po Vukovic in Kermat. (2024). Kriptovalute (primeri knjizenja po SRS 2024).

V tem primeru, ki ga prikazujemo v tabeli 2, se kriptovalute obravnava po nabavni
vrednosti. Organizacija ob nakupu zabelezi vrednost kriptovalut na konto 066 — druge
dolgoroc¢ne finan¢ne naloZbe, razporejene in izmerjene po nabavni vrednosti, v visini
50.000 EUR. Ce obstajajo dodatni stroki nakupa, se tudi te knjiZi na isti konto, saj
se vrednost kriptovalut obravnava po nabavni vrednosti in ni potrebna prilagoditev
zaradi sprememb po posteni vrednosti.

Tabela 3
Knjizenje prodaje kriptovalut po posteni vrednosti preko poslovnega izida
Zap. $t. Oznaka dok. Znesek v EUR V breme V dobro
L. IRAC 55.000 155
50.000 067 ali 177
5.000 778

Prirejeno po Vukovic in Kermat. (2024). Kriptovalute (primeri knjizenja po SRS 2024).

Ko organizacija proda kriptovalute za 55.000 EUR, prihodke iz prodaje knjizi na
konto 155 — druge kratkoro¢ne terjatve, povezane s finan¢nimi prihodki. Ker so krip-
tovalute sprva knjizene po posteni vrednosti, se ob prodaji izkaze dobicek ali izguba.
V tem primeru je prodajna cena 55.000 EUR, medtem ko je knjigovodska vrednost
50.000 EUR, kar pomeni, da je dobic¢ek v visini 5.000 EUR knjiZzen na konto 778
— finan¢ni prihodki iz finanénih sredstev, razporejenih po posteni vrednosti prek po-
slovnega izida. Ta dobicek predstavlja razliko med prodajno ceno in knjigovodsko
vrednostjo ob prodaji.

Tabela 4
Knjizenje prodaje kriptovalut po nabavni vrednosti

Zap. §t. Oznaka dok. Znesek v EUR V breme V dobro

1. IRAC 55.000 155
50.000 067 ali 177
5.000 773

Prirejeno po Vukovic in Kermat. (2

24). Kriptovalute (primeri knjizenja po SRS 2024).
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Pri prodaji kriptovalut, ki so bile prvotno knjiZzene po nabavni vrednosti, orga-
nizacija proda kriptovalute za 55.000 EUR. Prihodke od prodaje se knjizi na konto
155 — druge kratkorocne terjatve, povezane s finanénimi prihodki. Ker je knjigovod-
ska vrednost kriptovalut 50.000 EUR, organizacija ob prodaji izkaze dobic¢ek v visini
5.000 EUR. V tem primeru se dobicek knjizi na konto 773 — finan¢ni prihodki iz
drugih nalozb, ker je bil nakup opravljen po nabavni vrednosti brez prilagoditev po
posteni vrednosti.

4 Razprava

V okviru razprave opravljene raziskave podajamo odgovor na raziskovalno vpra-
Sanje, ki se glasi:

RV 1: Ima Slovenija ustrezno racunovodsko ureditev, ki omogoca rac¢unovodsko
obravnavo v primeru nakupa in prodaje kriptovalute?

Pridobljene kriptovalute zacetno pripoznamo po nakupni vrednosti. Eventualne
stroske posla (provizije posrednikom) se izkaze neposredno med stroski. Na vsak dan
bilance stanja se vrednost kriptovalut ponovno izmeri (po borznem te¢aju) in razliko
v vrednosti neposredno pripise nakupni vrednosti oziroma se le-ta ustrezno zmanjsa,
protiknjizba pa so vsakokrat finan¢ni prihodki ali finan¢ni odhodki v izkazu poslovne-
ga izida (konto 77 oziroma 74). Tudi razliko, ki nastane med knjigovodsko vrednostjo
pripoznanih kriptovalut in prodajno vrednostjo, se ob njihovi odtujitvi izkaze kot fi-
nanéni prihodek oziroma odhodek. Ce smo za drzanje pridobljene kriptovalute izbrali
model nabavne vrednosti, tak nac¢in merjenja pomeni, da bomo kriptovalute zac¢etno
pripoznali po nakupni vrednosti, v katero bomo vsteli tudi eventualne neposredne
odvisne stroske pridobitve, to je stroske posla (provizije posrednikom). Na vsak dan
bilance stanja bomo sicer preverjali njihovo posteno vrednost, a je v primeru rasti ne
gre za trajno oslabljenost nalozb, bi jih slabili in izkazali prevrednotovalne finan¢ne
odhodke. Ob prodaji kriptovalut bomo razliko med prodajno vrednostjo in njihovo
knjigovodsko vrednostjo vkljucili med finanéne prihodke oziroma odhodek v izkazu
poslovnega izida (konto 74 ali 77) (Vukovi¢ in Kermat, 2024).

V obeh primerih nakupa (tako po posteni vrednosti kot po nabavni vrednosti) or-
ganizacija izkaze nalozbo na kontu drugih finan¢nih nalozb. Medtem ko stroske pro-
vizije pri modelu poStene vrednosti prek poslovnega izida izkaze loceno, na kontu
stroskov, pri modelu nabavne vrednosti pa stroske provizije izkazuje skupaj z nalozbo
na kontu drugih finan¢nih nalozb. V obeh primerih prodaje (tako po posteni vrednosti
kot po nabavni vrednosti) organizacija izkaZe dobic¢ek zaradi razlike med prodajno
ceno in knjigovodsko vrednostjo. Razlika med metodama je v tem, da se pri prodaji
po posteni vrednosti dobic¢ek knjizi na konto 778, medtem ko se pri prodaji po nabavni
vrednosti dobi¢ek knjizi na konto 773, saj ni bilo prilagoditev vrednosti kriptovalut na
trzno vrednost. Pri knjizenju kriptovalut je zato izredno pomembno, da je ra¢unovodja
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v prvi vrsti dobro seznanjen z vsebino posameznega dogodka, da ga lahko pravilno
uvrsti v racunovodske standarde in zanj dolo¢i pravilno racunovodsko obravnavo.

Ceprav SRS 2024 prinasajo doloéene smernice za ra¢unovodsko obravnavo krip-
tovalut, ostaja praksa zaradi omejenega obsega teh standardov kompleksna in pogosto
zahteva prilagoditve. Klju¢na vprasanja, s katerimi se srecujejo uporabniki, vkljucu-
jejo pravilno pripoznavanje in merjenje vrednosti kriptovalut ter porocanje o njih v
skladu z obstojec¢imi ra¢unovodskimi standardi. Na podlagi SRS 3 — finan¢ne nalozbe
smo v analizi predstavili dva nacina knjizenja nakupa in prodaje kriptovalut, in sicer z
uporabo metode merjenja po nabavni vrednosti ali metode merjenja po posteni vred-
nosti prek poslovnega izida. Prva metoda omogoca stabilnost in preglednost v racuno-
vodskih izkazih, vendar ne odraza trenutne trzne vrednosti kriptovalut, kar lahko vodi
do pomanjkanja relevantnih informacij za uporabnike ra¢unovodskih poro¢il. Druga
metoda, ki temelji na poSteni vrednosti prek poslovnega izida, sicer bolj natan¢no od-
raza trenutne trzne razmere, vendar prinasa vecjo volatilnost, kar lahko otezi analizo
dolgoro¢nih finanénih rezultatov in poveca racunovodsko kompleksnost. Slabost tre-
nutnega ratunovodskega pristopa je predvsem pomanjkanje enotnih smernic, kar vodi
v razli¢ne interpretacije in neenotno obravnavo poslovanja s kriptovalutami. Prav tako
veljavni standardi ne zajemajo vseh specifik poslovanja, kot so vprasanja, povezana
s hrambo, zamenjavami kriptovalut ali njihovim evidentiranjem pri decentraliziranih
finan¢nih operacijah, ki se odvijajo v okviru DeFi aplikacij, kot so na primer posojanje
in izposojanje valut in menjalnica za avtomatizirano izmenjavo Zetonov. To povecuje
potrebo po prilagoditvah in dodatnih ra¢unovodskih razlagah, kar predvsem za racu-
novodje in organizacije predstavlja dodaten izziv.

Za enostaven primer nakupa in prodaje kriptovalute s strani uporabnika smo na-
kup in prodajo ustrezno prikazali v okviru racunovodske obravnave, kot je dolocena
s SRS 3, s ¢imer lahko pritrdilno odgovorimo na zastavljeno raziskovalno vpraSanje.

5 Sklep

Racunovodenje kriptovalut v Sloveniji se sooc¢a s $tevilnimi izzivi, ki izvirajo iz
pomanjkanja specificne zakonodaje in jasnih reSitev. Glede na strmo rast obsega in
razvoj podrocja kriptovalut bi bilo nujno razviti bolj specificne in celovite resitve, ki
bi zajele vse kljuéne vidike poslovanja s kriptovalutami, od njihovega pripoznavanja
in merjenja do porocanja. Hkrati bi bilo smiselno zagotoviti usmerjena izobrazevanja
za racunovodje, da bi bolje razumeli obstojeCe standarde in jih pravilno uporabili v
praksi. Ué¢inkovito bi bilo tudi spremljanje mednarodnih praks in standardov v tistih
delih, kjer so morda bolj napredni, ter jih prilagoditi slovenskim razmeram. To bi
lahko zagotovilo vecjo usklajenost in enotnost v ra¢unovodski obravnavi kriptovalut
ter zmanjSalo razhajanja v njihovi interpretaciji. Navsezadnje bi bile koristne, ¢e ne
celo nujne, tudi prilagoditve zakonodajnega okvira, ki bi vkljuceval specificne davéne
smernice za kriptovalute s povezavo na racunovodsko obravnavo. Ucinkovita regu-
lacija bi lahko prispevala k boljsi preglednosti in ve¢jemu zaupanju uporabnikov v
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poslovanje s kriptovalutami, hkrati pa raunovodjem v vsebinskem delu ponudila jas-
nejsi pogled na podroéje ra¢unovodenja kriptovalut.

Ceprav smo nakup in prodajo kriptovalute lahko ustrezno prikazali v okviru ra-
¢unovodske obravnave, pa zaklju¢ujemo, da so kriptovalute zaradi svoje unikatne na-
rave in dinamic¢nega trga v Sloveniji Se vedno predmet Stevilnih nejasnosti in izzivov
tudi v radunovodski obravnavi. Ceprav ureditev v SRS 2024 pomeni pomemben korak
naprej in jo kot tako v ra¢unovodskem smislu pozdravljamo, je za zagotavljanje eno-
tnosti in zanesljivosti v prihodnje nujno zagotoviti bolj specifi¢ne in celovite smernice
ter krepiti usposabljanja ra¢unovodskih strokovnjakov. S tem bi se povecala skladnost
v racunovodskih praksah, izboljsala preglednost in omogocila bolj zanesljiva ter celo-
vitejSa obravnava kriptovalut v slovenskem poslovnem okolju.

Anita Blazi¢

Accounting of Cryptocurrencies in Slovenia

Cryptocurrencies have emerged as a response to the shortcomings of the traditio-
nal financial systems, making them one of the most innovative and controversial topics
in the modern financial world. Their development was driven by various deficiencies
in the existing financial systems, such as centralization, long transaction execution
times, intermediary costs, and a lack of transparency and privacy. The first concept
of digital currency was introduced by David Chaum in 1989, presenting the idea of
digital money based on cryptographic protection that enabled private transactions
without intermediaries. However, the real breakthrough in the history of cryptocurren-
cies came in 2008, when the pseudonymous author Satoshi Nakamoto published the
Bitcoin white paper. Bitcoin was designed as a decentralized electronic cash system
based on blockchain technology. Thus, Bitcoin became the first practical example of
a digital currency that allows direct value exchange between users without intermedi-
aries, such as banks or other financial institutions. Through this decentralized model,
the need for a central authority to regulate and verify transactions was eliminated.
As a result, Bitcoin has received both enthusiastic and skeptical reactions since its
inception. Its value was initially highly volatile, but over time, it gained popularity
among users and investors. This interest led to the expansion of new digital currencies
and cryptocurrencies, whose number and types have significantly increased over time.

However, cryptocurrencies have also introduced numerous challenges and issues,
particularly in the legal, regulatory, and accounting domains. Cryptocurrencies are
not recognized as legal tender in many countries, including the European Union, whe-
re they have been primarily regarded as exchange assets. The European Central Bank
has emphasized that cryptocurrencies do not represent a legally recognized means
of payment but merely a way to exchange value between parties. This classification
has influenced the accounting treatment of cryptocurrencies, necessitating the deve-
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lopment of appropriate guidelines to address these assets, which do not fall under
traditional monetary instruments.

In Slovenia, the accounting treatment of cryptocurrencies has raised several qu-
estions and dilemmas. Legally, cryptocurrencies are not officially classified as mone-
tary assets, but can be treated as inventory, intangible assets, or even financial assets,
depending on the circumstances. This has led to various interpretations in practice
since the Slovenian Accounting Standards (SRS) are not directly adapted to the tre-
atment of cryptocurrencies, whose nature and market behaviour differ significantly
from the traditional financial assets. The first attempt at accounting regulation appe-
ared with Interpretation 1 to SRS 11, which classified cryptocurrencies as financial
assets. The Slovenian Accounting Standards 2024 (SRS 2024) now allow them to be
treated as financial investments, meaning that companies can measure them either at
acquisition cost or at fair value through profit or loss. However, the standards do not
cover all the specifics of cryptocurrency transactions, leading to inconsistencies in
practice.

Based on these changes, companies have gained greater flexibility in accounting
for cryptocurrencies in the financial statements. However, in the broader context of
accounting treatment, regulation remains incomplete. Cryptocurrencies can be acco-
unted for in various ways, often requiring companies to adopt internal guidelines and
practices, which can lead to inconsistencies in general accounting practices. Crypto-
currencies are highly volatile, and their value fluctuates rapidly, leading companies to
choose between two main methods for accounting for them: fair value measurement
through profit or loss or acquisition cost measurement.

Fair value measurement means that the value of cryptocurrencies is regularly
adjusted according to the market conditions. This allows for a more accurate tracking
of the real value of cryptocurrencies in a company's portfolio, but also introduces a
greater volatility in the financial statements. In cases of high cryptocurrency market
fuctuations, a company's financial results can vary significantly, requiring a precise
strategy to manage these changes. On the other hand, acquisition cost measurement
means that cryptocurrencies are recorded at their initial purchase price, with adju-
stments made only in the event of a permanent impairment of their value. While this
method provides a greater stability in the financial statements, it can create discrepan-
cies between the book value and actual market value, especially in cases of long-term
cryptocurrency holdings. This approach to typical cryptocurrency purchases, sales,
and treatment as financial investments is consistent with SRS 3.39. Companies must
choose one method and cannot change it until the recognition of the cryptocurrency
is terminated.

In Slovenia, in addition to the two most common approaches mentioned in the
previous paragraph, other methods are also used for recording cryptocurrencies, as
there are no unified guidelines that clearly define how to treat cryptocurrencies in all
possible situations. Companies often encounter difficulties in handling specific tran-
sactions, such as cryptocurrency exchanges or payments made with cryptocurrencies,
which are not directly covered in the accounting standards. Additional challenges ari-
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se in dealing with decentralized financial products, which are becoming increasingly
popular and require specific accounting practices that current standards do not pro-
vide. The lack of clear guidelines also means that companies and accountants often
rely on their own interpretations, leading to varying accounting practices. This can
create difficulties in comparing the financial statements between different companies,
as different approaches and methodologies are applied.

Given this issue, the research focused on the key challenge of whether Slovenia
provides an adequate accounting framework for correctly recording cryptocurrency
purchases and sales, considering the growing use of these assets in economic tran-
sactions. Accordingly, the research conducted a thorough analysis of the applicable
Slovenian Accounting Standards, particularly the Slovenian Accounting Standards
(SRS 2024), which aim to ensure appropriate treatment of both new and traditional
financial instruments. The general accounting principles and specific provisions re-
lated to cryptocurrencies were considered, including their treatment in companies
dealing with digital assets as part of their operations or whose main business involves
digital assets.

Various methodologies were used in the analysis, with descriptive analysis and
compilation prevailing. The descriptive analysis enabled an in-depth understanding of
the current state of the accounting practices in Slovenia, particularly in the context of
cryptocurrency accounting, while the compilation facilitated the comparison of diffe-
rent approaches to maintaining cryptocurrency accounting records. The research exa-
mined concrete practical examples of bookkeeping, highlighting the key differences in
how cryptocurrencies are accounted for in Slovenian companies regarding purchases,
sales, and changes in their value.

The analysis of specific bookkeeping cases revealed that Slovenian companies pri-
marily use two main measurement methods for cryptocurrencies: fair value through
profit or loss and acquisition cost. Each of these methods presents specific challenges
in the accounting for cryptocurrency value changes. The first method allows for a
more dynamic and market-aligned valuation, while the second provides stability in
long-term asset review. However, both approaches involve uncertainties in recording
specific transactions, such as cryptocurrency exchanges, payments made with these
assets, or the inclusion of decentralized financial products in the financial statements.

The analysis of these cases also helped determine how cryptocurrency value
changes impact company financial statements and how these changes are reflected in
balance sheets and income statements. In this context, the research focused on whether
the current accounting framework ensures compliance with the recommendations that
help companies achieve greater transparency and consistency in the cryptocurrency
accounting within their financial statements.

The analysis concluded that despite the use of SRS 2024 for cryptocurrency acco-
unting, Slovenian companies still face challenges due to the lack of clear guidelines
for specific types of transactions, such as cross-border transactions, decentralized fi-
nance, trading fees, and transaction costs. The absence of precise guidelines for these
special cases can lead to inconsistencies in recording business events among different



66 Revija za ekonomske in poslovne vede (2, 2024)

companies and make financial statement comparisons more difficult. This is a key factor
affecting transparency and trust in the financial statements of companies dealing with
cryptocurrencies.

This research contributed to a better understanding of the current state in Slovenia
and highlighted the need for additional clarifications, harmonization of accounting stan-
dards, and education of professionals to ensure a greater consistency and compliance in
the cryptocurrency accounting in the future.

Based on the research, it can be concluded that Slovenia has established certain acco-
unting frameworks for recording cryptocurrencies, but they are not sufficient for a com-
prehensive and unified treatment of all aspects of cryptocurrency transactions. Companies
and accountants are thus left to their own interpretations and adaptations, increasing the
risk of inconsistent accounting practices. In the future, it will be necessary to provide the
conditions for further professional training and upgrade the accounting rules to ensure a
greater consistency and transparency in the cryptocurrency accounting in Slovenia. Clear
and well-defined accounting standards not only reduce the risk of inconsistencies but also
minimize opportunities for misuse and fraudulent financial reporting. When accounting
guidelines are precise, the accuracy of financial statements improves, reducing the likeli-
hood of tax evasion or hidden transactions. This, in turn, facilitates the work of superviso-
ry authorities, ensuring a better oversight and compliance with the financial regulations.
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POVZETEK — Z javno objavo generativnega ume-
tnointeligencnega klepetalnika ChatGPT konec leta
2022 smo dobili novo orodje, katerega pomen nekate-
ri primerjajo celo z revolucijo, ki jo je prinesla vzpo-
stavitev interneta v devetdesetih letih 20. stoletja.
Generativna umetna inteligenca (GenUl) je posegla
na vsa podrocja in vsak dan se dodaja nove moznos-
ti uporabe. Izobrazevalni proces pri tem ni izjema.
V tem prispevku s pomocjo deskriptivne metode s
kvantitativnim raziskovalnim pristopom za pridobi-
vanje primarnih podatkov predstavimo poznavanje
in uporabo GenUI na Univerzi v Novem mestu, njen
vpliv na studij ter delovanje same ustanove, eticnost
uporabe in vpliv na prihodnost. Ker smo na Univerzi
v Novem mestu ze sprejeli smernice za eticno upora-
bo GenUI in v Solskem letu 2023/2024 v uvajalnem
tednu Studente ze seznanili s predstavijeno tematiko,
smo ocenili, da je primeren cas za oceno razsirjeno-
sti poznavanja in uporabe GenUI. Rezultati kazejo na
pomembne ugotovitve, ki bodo sluzile kot osnova za
nadaljnje prilagajanje izobrazevalnih procesov, ki jih
GenUI, zelimo ali ne, temeljito spreminja.

1 Uvod
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KEYWORDS: Generative Artificial Intelligence, Ge-
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ABSTRACT — With the public release of the genera-
tive Al chatbot ChatGPT at the end of 2022, we have
gained a new tool, the importance of which some
compare to the revolution brought about by the in-
ternet in the 1990s. Generative Artificial Intelligence
(GenAl) has reached into all fields, with new applica-
tions being discovered daily. Education has not been
left behind. In this paper, we use a descriptive method
with a quantitative research approach to obtain pri-
mary data to determine the knowledge and use of Ge-
nAl at the University of Novo mesto, its impact on the
studies and services, the ethicality of its use and its
impact on the future. As the University of Novo mesto
has already adopted the guidelines for the ethical use
of GenAl and has already introduced the topic to the
students during the induction week in the academic
vear 2023/2024, we considered it an appropriate time
to evaluate the prevalence of knowledge and use of
GenAl

V zadnjih letih je umetna inteligenca (UI) dozivela pravi razcvet, zlasti genera-
tivna umetna inteligenca (GenUI) kot ena izmed najnaprednejsih vej Ul, in vzbuja
zanimanje raziskovalne skupnosti in industrije zaradi svojih impresivnih zmogljivosti,
raznovrstnih aplikacij in obetavnih perspektiv za prihodnji razvoj. Temelji na modelih
globokega ucenja, ki z uporabo nevronskih mrez omogoc¢ajo ustvarjanje visokoka-
kovostnih besedil, povzetkov, slik, zvoka in videov. Njen hiter razvoj odpira mnoga
vrata in priloznosti, vendar prinasa tudi izzive, kot so vpraSanja o eti¢nosti uporabe ter
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Da bi pridobili poglobljeno razumevanje vpliva GenUI na Univerzi v Novem mes-
tu v nadaljevanju - UNM, smo pripravili anketni vprasalnik za Studente in zaposlene.
Pri tem smo si postavili ve¢ specifi¢nih ciljev:

O Analizirati razSirjenost in pogostost uporabe GenUI, da bi pridobili vpogled v
priljubljenost orodij GenUI in ugotovili, v katerih kontekstih se najpogosteje upo-
rabljajo.

o Raziskati mero zaupanja v GenUI orodja in vpliv na delo in $tudij, da bi ugotovili,
v kolik$ni meri uporabniki zaupajo rezultatom, ki jih podaja GenUI, ter kako to
zaupanje vpliva na njihovo studijsko, akademsko in raziskovalno delo.

o Ugotoviti pravilnost in eticnost uporabe GenUI z namenom pridobitve izhodisca
za sprejetje ukrepov za izboljSanje stanja.

o Ugotoviti, kako uporabniki ¢utijo trenutni nadzor nad uporabo in kaks$na so stali-
$¢a uporabnikov glede ustreznosti nadzora.

o Preveriti prednosti in slabosti uporabe GenUI, da bi pridobili vpogled v glavne
koristi in potencialne pomanjkljivosti, ki jih uporabniki zaznavajo pri uporabi te
tehnologije.

Prispevek smo razdelili na ve¢ poglavij. V drugem poglavju povzemamo zgodovi-
no GenU], ki je dozivela izjemno hiter razvoj v zadnjih nekaj letih. V tretjem poglavju
je predstavljena uporabljena raziskovalna metodologija in v Cetrtem pa so predstavlje-
ni rezultati raziskave. Sledi Se peto poglavje z razpravo, navedbo omejitev in predlogi
za nadaljnje raziskovalno delo.

Z razli¢nih zornih kotov so podroc¢je nasega zanimanja obravnavali tudi drugi av-
torji. Avtorici Chan in Hu (Chan in Hu, 2023) sta raziskovali percepcijo, prednosti
in izzive GenUI v visokoSolskem izobrazevanju. Njune ugotovitve kazejo, da imajo
Studentje v vecini pozitiven odnos do uporabe GenUI. Po njunem mnenju je bolje
sprejeti nove tehnologije, namesto da se jim izogibamo. Kljub vsem prednostim pa
so Studentje pokazali skrb glede prevelikega zanasanja na te tehnologije. Kot veliko
tezavo sta izpostavili plagiatorstvo, ki je ze dolgo ¢asa velik problem v izobrazevanju.
Problem se je z uporabo GenUI le Se povecal. Poleg tega se je pojavljala zaskrbljenost
za Cloveske vrednote, v smislu, da lahko GenUI povecuje nepravicnost in neenakost
med Studenti, ki uporabljajo to tehnologijo, in tistimi, ki je ne. V visokem Solstvu
je veliko odvisno od znanja predavateljev. Ghimire, Prather in Edwards (Ghimire,
Prather in Edwards, 2024) so raziskovali izkusnje in odnos predavateljev do GenUI.
Zlasti jih je zanimala stopnja ozave$cenosti glede uporabe. Ugotovili so, da GenUI 73
% predavateljem povecuje produktivnost, 68 % predstavlja pomo¢ pri oblikovanju
idej in 53 % hitri dostop do informacij. Pri negativni strani uporabe GenUI pa so se
pojavile skrbi glede goljufanja (38 %) in zmanjSanja ustvarjalnosti (38 %). Velik iz-
ziv predstavljata ugotavljanje plagiatov, narejenih s pomoc¢jo GenUI, in ocenjevanje
znanja Studentov, saj tradicionalne metode ne zadostujejo vec. Avtorji menijo, da bo
potrebno ocenjevanje izvajati na nacin, ki bo testiral kriticno razmisljanje. Tudi v tej
raziskavi so izjavili, da se bo treba na razvoj GenUI prilagoditi, saj bo ta imel enak
ali $e ve&ji vpliv na izobraZevanje, kot ga je imela iznajdba interneta. Sirsi pregled
priporocene in eti¢ne uporabe GenUI v visokoSolskem sistemu je izvedel Makovec
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(Makovec, 2024). V njem je med drugim predstavil predloge razli¢nih avtorjev glede
uporabe GenUI v visokem Solstvu. Ugotavljal je, da Se ni generalno sprejetega nacina
in da Se poteka preizkusanje razli¢nih pristopov.

2 Zgodovina generativne umetne inteligence

Na zgodovino GenUI moramo gledati v luci razvoja UI, saj je GenUI samo del
UL. Tudi avtorji, ki so opisovali zgodovino U, si niso povsem enotni, kaj izpostaviti.
Razvoj UI se je zacel z modelom umetnega nevrona, ki sta ga leta 1943 predlagala
Warren McCulloch in Walter Pitts (IFLA, 2020; Lawton, 2023; Dash, 2023; Jaiswal,
b. d.; Levine, 2023; Karjian, 2023; Nadeem, 2023 in Coursera Staff, 2024). Leta 1950
je matematik Alan Turing objavil ¢lanek z naslovom Computing Machinery and Intel-
ligence. Predlagal je poskus, danes imenovan Turingov test, za ugotavljanje inteligen-
tnega vedenja stroja (Karjian, 2023; Mijwel, 2015). Leto pozneje, leta 1951, sta Mar-
vin Minsky in Dean Edmonds sestavila prvo umetno nevronsko mrezo, imenovano
SNARC. Posnemala je delovanje 40 nevronov. Leta 1956 so John McCarthy, Marvin
Minsky in Claude Shannon v Dartmouthu (USA) organizirali poletno delavnico za
raziskovalce. Ta delavnica je pripeljala do nove znanosti, poimenovane umetna inteli-
genca (Jaiswal, b. d.). Leta 1966 je Joseph Weizenbaum (MIT) ustvaril prvi klepatal-
ni robot ELIZA, ki je simuliral terapevtske pogovore. Stevilni uporabniki so mislili,
da se pogovarjajo s ¢lovekom (Coursera Staff, 2024). Leta 1968 je Terry Winograda
ustvaril prvo multimodalno umetno inteligenco SHRDLU (Lawton, 2023).

Med letoma 1974 in 1980 se je zadela prva »zima« umetne inteligence. V tem ob-
dobju sta se bistveno zmanjsala financiranje raziskav in zanimanje za Ul (Haenlein in
Kaplan, 2019). Leta 1980 se je Ul vrnila z ekspretnimi sistemi, ki so bili programirani
za posnemanje ¢loveskega obnasanja. Leta 1981 je Danny Hillis ustvaril vzporedne
racunalnike za umetno inteligenco (Jaiswal, b. d.). Nemski znanstvenik Ernst Dic-
kmanns je leta 1986 izumil prvi samovozeci avtomobil. To je bil mercedesov kombi,
ki ga je sam opremil z racunalniskim sistemom in senzorji (Coursera Staff, 2024).

Leta 1987 se je zacela Se druga »zima« umetne inteligence, ki je trajala do leta
1993. Vlada in vlagatelji so ponovno prenehali financirati raziskave, vendar se razvoj
vseeno ni popolnoma ustavil (Jaiswal, b. d.). IBM-ov ekspertni sistem Deep Blue je
leta 1997 dosegel zgodovinski mejnik, ko je v $ahu premagal svetovnega prvaka Gari-
ja Kasparova (Dash, 2023). Istega leta pa sta Sepp Hochreiter in Jiirgen Schmidhuber
predstavila nevronsko mrezo s kratkoro¢nim pomnilnikom (Jaiswal, b. d.). Leta 2000
so na Univerzi v Montrealu v ¢lanku predlagali metodo za modeliranje jezika s po-
mocjo nevronskih mrez (Lawton, 2023). V naSe domove je Ul prvic¢ vstopila leta 2002
v obliki sesalnika (Jaiswal, b. d.). Dve leti kasneje je tudi NASA na Mars poslala dva
roverja, opremljena z Ul (Coursera Staff, 2024).

Leto 2009 je bilo klju¢no za razcvet Ul, saj je Fei-Fei Li zacel ustvarjati vizual-
no podatkovno zbirko ImageNet, Rajat Raina, Anand Madhavan in Andrew Ng pa
so predstavili idejo o uporabi graficnih procesorjev (angl. graphics processing unit
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— GPU) za usposabljanje nevronskih mrez (Karjian, 2023). Naslednji velik dogodek
je bila predstavitev glasovne pomocnice Siri podjetja Apple leta 2011, ki ustvarja od-
govore in izvaja dejanja na glasovni ukaz (Dash, 2023). Tri leta kasneje je Amazon
predstavil inteligentno virtualno pomoc¢nico Alexo, ki ima glasovni vmesnik za opra-
vljanje nakupovalnih nalog (Coursera Staff, 2024). Istega leta je Eugene Goostman
ustvaril klepetalni robot EUGENE, Facebook pa je razvil DeepFace za prepoznavo
obrazov na slikah. Leta 2016 je program AlphaGo v Seulu premagal znanega igralca
igre Go Leeja Sedola. Istega leta je Uber v Pittsburghu zacel izvajati programe za sa-
movozece avtomobile (Jaiswal, b. d.).

Za razvoj velikih jezikovnih modelov, kot so GPT-3.5, GPT-4, Gemini, Claude,
LLaMA in drugi, je bilo odlocilno leto 2017, ko je razvojna skupina Google Brain
objavila koncept nevronske mreze, imenovane Transformer. Novo je bilo to, da zna
nevronska mreza zakodirati poleg besed tudi kontekst besed v stavkih (Lawton, 2023).
Leta 2018 je podjetje OpenAl predstavilo GPT-1 (angl. Generative Pre-trained Trans-
former — GPT). Nevronska mreza tega prvega jezikovnega modela je vsebovala 117
milijonov parametrov. Uspesnost nenadzorovanega ucenja pri razumevanju jezikov-
nih nalog je bila zZe zelo prepricljiva. Februarja 2019 je bil predstavljen ChatGPT-2
z 1,5 milijarde parametrov. Generiranje besedila je postalo zmogljivejSe in ga zaradi
bojazni pred njegovo zlorabo sprva javnosti niso pokazali. S postopnim uvajanjem
so novembra 2019 objavili GPT-2 (Levine, 2023). S GPT-3 je bil junija 2020 narejen
Se korak naprej s 175 milijardami parametrov. Imel je napredne moznosti ustvarjanja
besedila. Lahko je tudi odgovarjal na zastavljena vprasanja in prevajal v tuje jezi-
ke. Novembra 2022 je OpenAl objavil klepetalnik ChatGPT 3.5 (temelji na modelu
GPT-3.5) in leta 2023 je izsla nova verzija ChatGPT 4 (Coursera Staff, 2024). Danes
podjetja tekmujejo med sabo, katero bo izdalo boljsi jezikovni model oziroma katero
ga bo bolje vkljucilo kot pomo¢ pri vsakdanjem delu. GenUI je postala novo orodje
in njen pomen nekateri primerjajo s pojavom interneta v 90. letih prejSnjega stoletja
(Nadeem, 2023).

3 Metodologija

V raziskavi smo uporabili deskriptivno metodo dela s kvantitativnim razisko-
valnim pristopom za pridobivanje primarnih podatkov. Glede na namen raziskave in
zastavljene cilje je bila uporaba kvantitativnega pristopa najustreznejSa, saj smo pot-
rebovali zanesljive, objektive in empiricne podatke, ki omogocajo robustno statistiéno
analizo ter odkrivanje vzorcev uporabe GenUI.

Uporabili smo nenaklju¢no vzorcenje, saj so podatki zbrani od specifi¢ne ciljne
populacije, to so bili Studenti in zaposleni na UNM. Nenaklju¢no vzoréenje je bilo
izbrano, da bi zagotovili osredoto¢enost na specificno populacijo, neposredno pove-
zano s preuc¢evano tematiko, kar je bilo klju¢no za verodostojnost in natan¢nost nasih
ugotovitev.



72 Revija za ekonomske in poslovne vede (2, 2024)

Podatke smo zbrali s tehniko spletnega anketiranja, pri ¢emer smo uporabili struk-
turiran anketni vprasalnik, sestavljen iz skrbno formuliranih, jasnih in razumljivih
vpraSanj. Uporaba strukturiranega pristopa je omogocila primerljivost podatkov in
zmanj$ala verjetnost napacne interpretacije vprasanj s strani anketirancev. Anketni
vprasalnik je bil implementiran na spletnem portalu 1ka. To je omogocilo u¢inkovito
distribucijo in spremljanje odzivov v realnem casu. Vabilo za sodelovanje smo po
elektronski posti poslali vsem Studentom in zaposlenim na UNM. S tem smo tudi za-
gotovili Sirok doseg in u¢inkovito zajemanje ciljne populacije.

Anketiranje je potekalo od 12. do 28. aprila 2024. V tem ¢asu smo prejeli zadostno
Stevilo odgovorov za izvedbo statisti¢no zanesljive analize. Rezultate smo zbrali, ob-
delali s kvantitativnimi statisticnimi metodami in grafi¢no predstavili. S kriticno ana-
lizo rezultatov smo dosegli cilje raziskave in dodatno osvetlili izzive in priloznosti,
povezane z uporabo GenUI v izobrazevalnem okolju.

4 Izvedba raziskave in rezultati

Anketo je sestavljalo 16 vprasanj, od tega Stiri sociodemografska. Vprasanja so
bila razli¢nih vrst, nekaj jih je bilo odprtega tipa, nekaj zaprtega ali kombiniranega.
Uporabili smo tudi 5-stopenjsko Likertovo lestvico, da so lahko anketiranci oznaceva-
li stopnjo strinjanja s postavljenimi trditvami. Raziskovalno populacijo so sestavljali
Studenti in zaposleni na UNM. Anketni vpraSalnik sta reSila 302 anketiranca. Izlocili
smo vse, ki so bili nepopolni oziroma delno izpolnjeni. V celoti je anketni vpraSalnik
izpolnilo 147 anketirancev. Vprasalnik je izpolnilo ve¢ Zensk (59 %). Najvec¢ (50 %)
anketirancev je starih med 12 in 25 let, najmanj (7 %) pa 56 let in ve¢. Malo ve¢ kot
polovica (57 %) anketirancev je Studentov in Studentk 1. stopnje, sledijo jim Studenti
in Studentke 2. stopnje (18 %) in redni oz. pogodbeni zaposleni (15 %). Glede na §tu-
dijsko oz. zaposlitveno usmeritev je najve¢ anketirancev s Fakultete za zdravstvene
vede (41 %) in Fakultete za ekonomijo in informatiko (41 %). V tabeli 1 je predstavlje-
na analiza sociodemografskih vprasanj. Za obdelavo podatkov smo uporabili osnovno
opisno statisti¢no analizo, ki vkljuCuje predstavitev velikosti vzorca (n), odstotkov
(%), frekvenc (f), srednjih vrednosti (i) in standardnega odklona (o). Podatke smo
analizirali in obdelali s pomocjo spletne strani 1ka in ra¢unalniskega programa Excel.

Tabela 1

Znacilnosti anketirancev — sociodemografska vprasanja ankete (n = 147)

Znacilnosti Kategorija f %

Spol moski 60 41%
zenski 87 59%

Starost 18-25 73 50%
26-40 36 24%
41-55 27 18%
56 in ved 11 7%
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Status na univerzi Student/ka 1.stopnje 84 57%
Student/ka 2.stopnje 26 18%
Student/ka 3.stopnje 6 4%
zaposleni (redno/pogodbeno) predavatelj/ica | 22 15%
administrativni ali drugi sodelavec/ka 9 6%

Studij ali zaposlitev Fakulteti za zdravstvene vede 60 41%
Fakulteti za poslovne in upravne vede 2 1%
Fakulteti za ekonomijo in informatiko 61 41%
Fakulteti za strojnistvo 16 11%
Univerzi v Novem mestu 8 5%

Graf 1 prikazuje klepetalnike GenUI, ki jih anketiranci uporabljajo.

Graf 1
Uporaba GenUI klepetalnikov
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Najvec (67 %) jih uporablja brezplacno verzijo ChatGPT 3.5, placljivo verzijo
ChatGPT 4 pa jih uporablja kar 15 %. Skupaj uporablja placljive verzije 21 % anke-
tirancev. Uporaba drugih klepetalnikov se je gibala od 2 do 8 %. 3 % anketirancev
so izbrali odgovor »drugo«, kjer so nasteli klepetalnike Blackbox ai, Phind in Aria.
Cetrtina (25 %) anketirancev je po tem vprasanju z anketo zaklju¢ila, saj niso $e nikoli
uporabljali klepetalnikov GenUI, zato niso mogli odgovarjati na nadaljnja vprasSanja

o njihovi uporabi.

Graf 2 prikazuje pogostost uporabe prej omenjenih klepetalnikov med anketiranci.

Zeleli smo izvedeti, kako pogosto in intenzivno se uporablja klepetalnike.

Graf 2
Pogostost uporabe GenUI
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Najvecji delez anketirancev (56 %) klepetalnike GenUI uporablja nekajkrat na
mesec, najvec, 45 %, Studenti. Manjsi delez (17 %) jih uporablja vsak dan, pri ¢emer
delez Studentov predstavlja 14 %. Malo manjsi delez (16 %) jih uporablja nekajkrat
na teden, v tem delu predstavljajo zaposleni le 4 %, najmanj (11 %) jih sploh nikoli
ne uporablja, pri ¢emer kar 8 % predstavljajo Studenti. Srednja vrednost (n) je 2,39,
kar kaze, da anketiranci v povpre¢ju klepetalnike GenUI uporabljajo redko, torej ne-
kajkrat na mesec. Nizek standardni odklon pa (0,89) nakazuje, da so odgovori zbrani
predvsem okoli vrednosti »nekajkrat na mesec«.

Ce k pogostosti uporabe dodamo $e spremenljivko leta anketirancev, dobimo in-
formacijo za primerjavo uporabe po starosti (graf 3).

Graf 3

Pogostost uporabe po starosti anketirancev
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Graf kaze pogostost uporabe in absolutno Stevilo odgovorov po letih. Na hitro
bi lahko sklepali, da starejSe generacije manj pogosto uporabljajo GenUI od mlajsih
generacij. Vendar temu vseeno ni tako. Ce pri pregledu tega grafa upostevamo Ste-
vilo anketirancev po letih (tabela 1), pridemo do zanimive ugotovitve, da pri najbolj
pogosti uporabi (nekajkrat na teden in vsak dan) pravzaprav ni velikih razlik med
generacijami. Primer za najpogostejSo uporabo (vsak dan): 1 % pri vseh odgovorih je
za najstarejSo generacijo skoraj enak kot 8 % za najmlajSo generacijo (1 % * 50 %/7
% = 17,1 %). 1z grafa tudi razberemo, da je najstarejSa generacija (56 let in vec) zelo
enakomerno odgovorila glede na dane moznosti pogostosti uporabe (2 %, 2 %, 2 %, 1
%). Pri mlajSih generacijah je delez odgovorov najvecji pri uporabi nekajkrat na me-
sec. Vsekakor pri pregledu pogostosti uporabe ne moremo trditi, da mlajSe generacije
pogosteje uporabljajo GenUI kot starejSe.

Zeleli smo tudi izvedeti, za kaj konkretno anketiranci najpogosteje uporabljajo
GenUI in v kolik$ni meri. Anketiranci so lahko izbrali najve¢ stiri odgovore. Rezultati
so predstavljeni z grafom 4.
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Graf 4
Namen uporabe GenUI
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Najvec anketirancev (18 %) uporablja GenUI za iskanje idej, konceptov in pomo¢
pri raziskavah, malo manj (17 %) pa za sestavo besedil. Najmanj (4 %) vprasanih
jo uporablja za preganjanje dolgcasa, kar ni presenetljivo, saj imamo danes na voljo
mnogo drugih stvari, s katerimi se lahko zamotimo. Relativno malo jih uporablja Ge-
nUI za generiranje programske kode (5 %) ter prevajanje in ucenje tujega jezika (7 %).
To je zanimiv podatek, saj je GenUI ravno na teh dveh podrocjih zelo mocna. Razvi-
dno je, da nobeden od odgovorov ne prevladuje, kar kaze na vsestranskost GenUI in
njene uporabe na mnogih podrocjih.

Ena od slabosti GenUI je haluciniranje oziroma sestavljanje besedil, ki so videti
verodostojna, a so faktografsko napacna. V grafu 5 so zbrani rezultati glede zaupanja
anketirancev v odgovore, ki jih poda GenUL. S prikazom stopnje zaupanja lahko bolje
razumemo pripravljenost anketirancev za uporabo GenUI.

Graf 5
Zaupanje tocnosti in zanesljivosti odgovorov GenUI
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Najvec¢ anketirancev (62 %) pretezno zaupa v tocnost odgovorov, ki jih poda Ge-
nUI. Na vi$jo stopnjo zaupanja kaze tudi stopnja uporabe te tehnologije. Zelo majhen
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odstotek (7 %) anketirancev popolnoma zaupa GenUI, e manjsi (3 %) pa ji sploh
ne zaupa. Srednja vrednost (3,525) kaze, da anketiranci na splosno pretezno zaupajo
odgovorom, ki jih generirajo klepetalniki GenUI. Nizek standardni odklon (0,94) nam
pove, da so odgovori anketirancev pretezno zbrani okoli odgovora 4, kar kaze na pre-
tezno zaupanje.

Za oceno vpliva GenUI na $tudij oz. zaposlitev smo postavili tri vprasanja. An-
ketirance smo prosili, da na Likertovi lestvici oznacijo stopnjo strinjanja s podanimi
izjavami. Za lazjo preglednost smo rezultate prikazali v tabeli 2.

Tabela 2
Tri trditve o vplivu GenUI

Trditve Odgovori
Nikakor se | se ne | Niti se ne |se strinjam | popolnoma
ne strinjam | strinjam | strinjam niti se strinjam

se strinjam

Uporaba GenUI ima pozitiven vpliv na | 5% 4% 17% 49% 25%

moj studij/delo.

GenUI skrajsa Cas potreben za izvedbo | 3% 5% 16% 43% 33%

dela.

Menim, da bo uporaba GenUI pozitivno | 5% 10% 23% 33% 28%

spremenila visoko$olsko izobrazevanje na

splosno.

Anketiranci so morali izraziti svoje strinjanje s podanimi trditvami na 5-stopenjski
Likertovi lestvici. Z vsemi tremi trditvami se vecina anketirancev strinja oz. popolno-
ma strinja. Skoraj polovica (49 %) se jih strinja s prvo trditvijo, Cetrtina (25 %) pa se
Z njo popolnoma strinja. Podobno je pri drugi trditvi: 43 % se jih strinja s trditvijo, 33
% pa se jih popolnoma strinja. Malo manj strinjanja je bilo pri zadnji trditvi, in sicer
tretjina (33 %) se z njo strinja, 28 % pa se jih popolnoma strinja s trditvijo. Vse tri
srednje vrednosti (3,85; 3,975; 3,7) nakazujejo strnjenost odgovorov okoli kategorije
4 (se strinjam). Najmanjsi standardni odklon (0,99) je bil pri drugi trditvi, kar nam
pove, da se v tej tocki anketiranci najbolj strinjajo. Najvecji standardni odklon (1,28)
je imela trditev tri, kar kaze na vec¢je odstopanje pri tem odgovoru, vendar Se vedno
prevladuje strinjanje s podano izjavo.

Velika skrb pri uporabi GenUI je potencialno plagiatorstvo. Z vprasanjem o eti¢ni
uporabi GenUI smo ugotavljali, v kolikSni meri $tudentje in zaposleni eticno upora-
bljajo GenUI. Rezultati so predstavljeni z grafom 6.
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Graf 6
Uporaba rezultatov GenUI brez navajanja vira
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Priblizno polovica (52 %) anketirancev ni nikoli uporabila rezultatov GenUI brez
navedbe vira. Manj kot Cetrtina (23 %) jih to stori redko, zelo malo anketirancev pa to
pocne pogosto (3 %) ali zelo pogosto (4 %). To potrjuje tudi srednja vrednost (1,85),
ki nam pove, da veéina anketirancev nikoli ali redko uporablja rezultate, pridobljene
z GenUI, kot svoje. Nizek standardni odklon (1,08) kaze, da je vecCina odgovorov
zbranih okoli odgovora 2 (redko). To nam pove, da Studenti in zaposleni v veliki meri
eticno uporabljajo GenUI.

Pri tem je bilo pomembno tudi vedeti, kaj Studentje in zaposleni sploh razumejo
pod eti¢no uporabo GenUI, predvsem pri pisanju pisnih izdelkov, kar smo ugotavljali
z naslednjim vprasanjem (graf 7).

Graf7

Kaksna uporaba GenUI pri pisanju pisnih izdelkov je pravilna oz. eticna
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Vecina anketirancev (34 %) ocenjuje, da je eticna uporaba GenUI pri pisanju pi-
snih izdelkov, ¢e preverimo vsebino in pravilno navedemo vir. Malo manj (33 %)
jih meni, da je eti¢no, ¢e jo uporabljamo za iskanje idej in/ali virov. Najmanj (9 %)
pa jih meni, da je eti¢na uporaba brez omejitev. Rezultati povedo, da se Studentje in
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zaposleni v veliki vecini zavedajo eti¢ne uporabe GenUI in potrebe po preverjanju in
navajanju virov.

Poleg eti¢ne uporabe nas je zanimalo tudi, kako dobro je po mnenju anketirancev
uporaba GenUI nadzirana v fakultetnem okolju (graf 8). S tem smo Zeleli spoznati,
kako dobro se je UNM prilagodila novi tehnologiji in ali bodo potrebne $e nadaljnje
izboljSave na tem podrocju.

Graf 8
Nadzor uporabe v fakultetnem okolju
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Vecina (40 %) anketirancev meni, da uporaba GenUI ni ne dobro ne slabo nadzi-
rana, 30 % jih meni, da je nadzor slabo ali zelo slabo izveden, 30 % pa jih meni, da
je dobro ali zelo dobro izveden. Na taksno ravnovesje odgovorov kaze tudi srednja
vrednost (2,917), ki jo podpira tudi nizek standardni odklon (1,07). To nam pove, da
so odgovori zbrani predvsem okoli odgovora 3 (niti dobro niti slabo). Rezultati kazejo
na razdeljeno mnenje o nadzoru, kar lahko razumemo, da je potrebno izboljSanje in
bolj skrbno izvajanje pravil glede uporabe GenUI.

V grafu 9 predstavljamo odgovore anketirancev na vprasanje glede potrebne an-
gaziranosti UNM pri uporabi GenUI.

Graf 9
Spodbujanje univerze k uporabi GenUI
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Vecina (74 %) anketirancev meni, da bi UNM morala bolj spodbujati uporabo
GenUL

Posledi¢no smo Zeleli ugotoviti mnenje anketirancev, ali se bo GenUI uporabljalo
v njihovi prihodnosti in v kolik$ni meri. Rezultate predstavljamo z grafom 10.

Graf 10
GenUI uporaba na delovnih podrocjih v prihodnosti
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Najve¢ (39 %) anketirancev pravi, da se bo GenUI v njihovi prihodnosti precej
uporabljalo. Najmanj (3 %) jih meni, da bodo GenUI v prihodnosti malo uporabljali.
Srednja vrednost (3,658) nakazuje, da velika veCina anketirancev meni, da bo tehno-
logija GenUI igrala pomembno vlogo na njihovem delovnem podrocju v prihodnosti,
kar potrjuje tudi nizek standardni odklon (1,07).

Naslednji dve vpraSanji smo zaradi boljSe preglednosti prikazali v obliki bese-
dnega oblaka. Zanimalo nas je mnenje anketirancev o prednostih in slabostih GenUI.
Vecja kot je neka beseda, veckrat je bila zapisana kot odgovor. Na sliki 1 vidimo, da je
za anketirance najpomembnejsa in najprepoznavnejsa prednost GenUI njena hitrost,
sledijo pa ji dostopnost, pospesitev, pomoc, ideje in ucinkovitost.

Slika 1
Najvecje prednosti GenUL.
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pravi, da je najvecja slabost GenUI podpiranje lenobe. Najveckrat so omenili nepre-
verljivost, poneumljanje, nezanesljivost, netocnost in haluciniranje.

Slika 2
Najvecje slabosti GenUI

prevlada
ponaredba ..
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omeitve nepreverljivost
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dostopnost n etOC n OSt
netloveikost
6 Razprava

Raziskava je dosegla vse v uvodu navedene cilje. Odgovori po posameznih ciljih
so navedeni pri analizi rezultatov v poglavju Izvedba raziskave in rezultati. Tu naj
navedemo samo nekaj kljuénih podrocij, kot so uporaba GenUI, vpliv na $tudijski in
sluzbeni del zivljenja, eti¢nost uporabe in pogled na prihodnost.

Glede uporabe GenUI (graf 1) ugotavljamo, da velike jezikovne modele uporablja
75 % anketirancev. Pomemben delez anketirancev (21 %) uporablja placljive verzije,
kar kaZe na prepoznano vrednost teh orodij. RazprSen namen uporabe (graf 4) in pre-
tezno zaupanje v odgovore GenUI (graf 5) kazeta, da so anketiranci ugotovili uporab-
nost na razlicnih domenskih podrocjih.

Glede vpliva GenUI (tabela 2) na studij oz. zaposlitev raziskava ugotavlja, da se
anketiranci strinjajo o pozitivhem vplivu, skrajSanju ¢asa dela in da bo prislo do spre-
memb visokoSolskega izobrazevanja. To potrjuje tudi graf 10. Zavedanje o pomenu in
vplivu GenUI na delovna mesta v prihodnosti je ve¢insko. To in mnenje treh Cetrtin
anketirancev (graf 9), da bi morala UNM spodbujati uporabo GenUI, sta kazalca razu-
mevanja, kaksno orodje smo z GenUI dobili.

Glede eti¢ne uporabe (grafi 6-8) je raziskava pokazala, da anketiranci GenUI ve-
¢inoma uporabljajo eti¢no, vendar je ta ve€ina zgolj 52-odstotna. Sicer je eti¢na upo-
raba GenUI slabo regulirano podrocje, ker ni nacina, s katerim bi lahko 100-odstotno
preverili, ali je tekst sestavila GenUI ali ¢lovek. V ve¢ virih (Eke, 2023; Generative
Al, 2024; Memarian in Doleck, 2023; Nagpal, 2024; Spencer, 2024) je navedeno, da
je uporaba generiranih tekstov brez navedbe vira plagiatorstvo. Se vedno potekajo
razprave, ali lahko GenUI modele navajamo kot avtorje. Dilema je v tem, ker GenUI
modeli tekst ne generirajo samostojno, ampak na osnovi nasega ukaza (prompt). Torej
teksta v celoti ne generira niti model niti mi. ReSitev verjetno ni samo v sankcioniranju
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prepovedane uporabe, ampak tudi v integraciji uporabe. GenUI je postala novo orodje,
na uporabo katerega se bomo morali Sele navaditi.

Pri uporabi GenUI na delovnih podro¢jih v prihodnosti (graf 10) je 62 % anketi-
rancev menilo, da se bo GenUI precej oziroma zelo veliko uporabljalo. To kaze, da je
vecina anketirancev Ze prepoznala koristnost novih orodij.

Raziskava ima nekaj omejitev. Izpostavimo manjse Stevilo anketirancev in prosto-
voljnost njihovega sodelovanja, kar lahko vodi do pristranskosti odgovorov.

Izboljsave so mozne. Za nadaljnje raziskovalno delo predlagamo:

razsiritev vzorca: raziskavo bi lahko izvedli v okviru vaj, kar bi zagotovilo vecje
Stevilo anketirancev in odpravilo pristranskost, ki izhaja iz prostovoljnega sodelova-
nja;

izvedbo primerjalne raziskave med fakultetami in med $tudenti ter zaposlenimi;

izvedbo longitudinalne raziskave oziroma ponovitev raziskave ¢ez kako leto, ko
bo lahko sodelovala ze nova generacija in ko bo prakti¢na uporaba GenUI $e vecja;

premik raziskave od uporabe na vsebino uporabe, obenem bi bilo dobro raziskati
tudi poznavanje na¢inov uporabe GenUI.

7 Zakljucek

Namen raziskave je bil ugotoviti uporabo in vpliv GenUI na UNM. Prva ugo-
tovitev je bila, da 75 % Studentov in zaposlenih Ze uporablja GenUI na sicer zelo
razprSenih podrocjih. GenUI anketirancem skrajSuje ¢as dela in ima pozitiven vpliv
na njihovo delo in Studij. Pri tem se zavedajo eti¢nosti uporabe, zlasti v povezavi s
plagiatorstvom in navajanjem virov. Vecina anketirancev se zaveda potrebe po eti¢ni
uporabi GenUI, vendar je po njihovi oceni nadzor nad njeno uporabo povprecen, kar
nakazuje na potrebo po izboljSanju. UNM je ze naredila prve korake v tej smeri z im-
plementacijo Smernic za odgovorno uporabo orodij generativne umetne inteligence.

Ugotovitev raziskave je tudi, da ima ze sedaj GenUI velik vpliv na izobrazevanje,
ki se bo v prihodnosti brez dvoma Se poveceval. Vecinsko mnenje anketirancev, da bi
morale fakultete bolj spodbujati uporabo GenUI, daje sporocilo, da se mora visoko-
Solski izobrazevalni sistem hitro prilagoditi potrebam prihodnosti, saj se anketiranci
zavedajo, da bo GenUI imela velik vpliv na njihovo prihodnost. Kako to storiti, je
morda tema druge razprave. Ker sprememba kurikulov traja nekaj ¢asa in tega ¢asa
ni, menimo, da je resitev v organiziranju izobrazevalnih delavnic, seminarjev in vklju-
¢itvi GenUI pri vajah razliénih predmetov.

GenUlI je nasa prihodnost, uporabna vrednost je dokazana na prakti¢no vseh pod-
ro¢jih ¢lovekovega delovanja. Da bodo Studenti pridobili potrebna znanja, so odgo-
vorne tudi univerze. Razprave in predlogi o vkljuc¢evanju GenUI v kurikulum bodo
zagotovo sledili. Ne nazadnje gre za povecanje digitalne pismenosti. Zavedati se mo-
ramo, da bodo Studenti s poznavanjem GenUI bolj konkurenéni na trgu in zaposleni
na univerzah bolj u¢inkoviti.
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Marija Zugi¢, Uros Gal, Igor Makovec, MsC

Generative Artificial Intelligence at the University of Novo mesto

Artificial Intelligence (Al) has experienced rapid growth in recent years, particu-
larly in the field of Generative Artificial Intelligence (GenAl). GenAl, as one of the
most advanced branches of Al, has captured the interest of both the research commu-
nity and industry due to its impressive capabilities, diverse applications, and promi-
sing prospects for future development. It utilizes deep learning models using neural
networks to generate high-quality text, summaries, images, audio, and video. While
its rapid development opens many doors and opportunities, it also brings challenges,
such as ethical concerns about its use and questions regarding the reliability and ac-
curacy of the generated data.

10 gain a deeper understanding of the impact of GenAl at the University of Novo
mesto, we have developed a survey questionnaire for students and staff. In doing so,
we established several specific objectives:

0 1o analyze the prevalence and frequency of GenAl use, providing insight into the
popularity of GenAl tools and identifying the contexts in which they are most
commonly used.

o Toinvestigate the level of trust in GenAl tools and their impact on work and study,
determining to what extent users trust the outputs of GenAl and how this trust
affects their academic, study, and research activities.

0 To assess the regularity and ethicality of GenAl use, establishing a baseline for
taking actions to improve any identified issues.

O To assess user opinions regarding the current controls of the GenAl use and assess
their views on the adequacy of these controls.

0 To examine the advantages and disadvantages of using GenAl, providing insights
into the main benefits and potential drawbacks perceived by users when employing
this technology.

The paper is divided into several chapters. In Chapter 2, the paper summarises
the history of generative artificial intelligence, which has developed very rapidly in
the last few years. Chapter 3 presents the research methodology used and Chapter 4
presents the results. This is followed by a fifth chapter discussing limitations and sug-
gestions for further research work.

In this condensed version of the paper, we summarize only the latest part of the
historical development that led to GenAl The decisive year for the development of lar-
ge language models, including today's ChatGPT, Gemini, Claude, Llama, and others,
was 2017, when the Google Brain development team published the concept of a neural
network called the Transformer. The novelty was that the neural network could encode
not only words but also the context of words in sentences (Lawton, 2023). In 2018,
OpenAl introduced GPT-1 (Generative Pre-trained Transformer). The neural network
of this first language model contained 117 million parameters. The success of unsu-
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pervised learning in understanding language tasks was already very convincing. In
February 2019, GPT-2 with 1.5 billion parameters was demonstrated. Text generation
became more powerful, and due to fears of misuse, it was initially not released to the
public. GPT-2 was released in November 2019 (Levine, 2023). GPT-3 took another
step forward in June 2020 with 175 billion parameters. It had advanced text generati-
on capabilities and could also answer questions and translate into foreign languages.
In November 2022, OpenAl released the chatbot ChatGPT 3.5, and in 2023, a new
version, ChatGPT 4, was published (Coursera Staff, 2024). Today, companies are
competing over who will release a better language model or better integrate it to
assist in everyday work. GenAl has become a new tool and its importance has been
compared by some to the emergence of the internet in the 1990s (Nadeem, 2023).

Artificial Intelligence (Al) has experienced rapid growth in recent years, particu-
larly in the field of Generative Artificial Intelligence (GenAl). GenAl, as one of the
most advanced branches of Al, has captured the interest of both the research commu-
nity and industry due to its impressive capabilities, diverse applications, and promi-
sing prospects for future development. It utilizes deep learning models using neural
networks to generate high-quality text, summaries, images, audio, and video. While
its rapid development opens many doors and opportunities, it also brings challenges,
such as ethical concerns about its use and questions regarding the reliability and ac-
curacy of the generated data.

The study used a descriptive method of working with a quantitative research
approach to obtain primary data. Given the purpose of the research and the objecti-
ves, the use of a quantitative approach was most appropriate as we needed reliable,
objective, and empirical data to enable robust statistical analysis and to detect pa-
tterns of GenAl use.

We used non-random sampling as the data were collected from a specific target
population, i.e. students and employees at the University of Novo mesto. Non-random
sampling was chosen to ensure the focus on a specific population directly related to the
topic under study, which was crucial for the credibility and accuracy of our findings.

Data were collected using an online survey technique, employing a structured qu-
estionnaire consisting of carefully worded, clear, and understandable questions. The
use of a structured approach allowed for the comparability of data and reduced the
likelihood of misinterpretation of questions by the respondents. The questionnaire was
implemented on the lka web portal, allowing for efficient distribution and real-time
monitoring of responses. The invitation to participate was sent by email to all students
and employees of the University of Novo mesto, ensuring a wide reach and effective
coverage of the target population.

The survey was conducted from April 12 to 28, 2024, during which time we rece-
ived a sufficient number of responses to perform a statistically reliable analysis. The
results were compiled, processed using quantitative statistical methods, and presented
graphically. A critical analysis of the results helped us achieve the objectives of the
survey and provide additional insights into the challenges and opportunities related
to the use of GenAl in an educational context.
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The survey included 16 questions, four of which focused on socio-demographic
information. The questions varied in format, including open-ended, closed-ended, and
combined types. A 5-point Likert scale was also utilized to capture respondents' levels
of agreement with specific statements. The research population consisted of students
and employees from the University of Novo Mesto. A total of 302 respondents began
the survey. All incomplete or partially completed questionnaires were discarded. Ulti-
mately, 147 respondents provided complete and usable responses.

Table I provides an analysis of the socio-demographic questions. Basic descripti-
ve statistical methods were used to process the data, including sample size (n), per-
centages (%), frequencies (f), means (1), and standard deviation (o). The data were
analyzed using the lka website and Microsoft Excel. The majority of respondents
(50%) are between the ages of 12 and 25, while only 7% are aged 56 or older. Slightly
over half (57%) of the respondents are undergraduate students, followed by postgra-
duate students (18%) and full-time or contract employees (15%). Regarding study or
employment orientation, the largest number of respondents come from the Faculty of
Health Sciences (41%) and the Faculty of Economics and Informatics (41%).

Graph 1 shows the GenAl chatbots used by the respondents. The majority (67%,)
use the free version of ChatGPT 3.5, while 15% use the paid version of ChatGPT 4.
In total, 21% of the respondents use paid versions. The use of other chatbots ranged
from 2% to 8%. Three percent of the respondents chose the answer "other," listing
chatbots like Blackbox Al, Phind, and Aria. A quarter (25%) of the respondents ended
the survey after this question, as they had never used GenAl chatbots and could not
answer further questions about their use.

Graph 2 shows the frequency of use of the GenAl chatbots among the respondents.
We aimed to discover how often and intensively the chatbots are used. The largest sha-
re of the respondents (56%) use GenAl chatbots a few times a month; 17% use them
a few times a week, another 17% use them daily, and 11% never use them. The mean
value (1) is 2.39, indicating that the respondents, on average, use GenAl chatbots
infrequently — that is, a few times a month. The low standard deviation (0.89) suggests
that responses are mainly clustered around "a few times a month."

Graph 3 is essentially Graph 2 with the added variable of the year of age of the
respondents.

The graph illustrates the frequency of use and the absolute number of the respon-
ses by year of age. At first look, it may appear that older generations use GenUI less
frequently compared to younger generations. However, this is not actually the case.
By examining the graph in conjunction with the respondent numbers by year (Table 1),
we reach an interesting conclusion: there are no significant generational differences
in the highest frequency of use (i.e. “Several times a week” and “Every day”). For
instance, when considering the most frequent use (“Every day”), the percentage of
the responses is almost identical across generations — 1% for the oldest generation is
comparable to 8% for the youngest when adjusted for the proportion of the respon-
dents (1% *50% /7% = 7.1%). Additionally, the graph shows that the oldest generati-
on (aged 56 and over) has a consistent distribution of responses across all frequencies
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of use (2%, 2%, 2%, 1%). For younger generations, the most common frequency is
“A few times a month”.

Overall, when analyzing the frequency of use, it cannot be conclusively said that
younger generations use GenUI more frequently than older generations.

We also wanted to determine for what specific purposes the respondents most fre-
quently use GenAl and to what extent. The respondents could select up to four an-
swers. The results are presented in Graph 4. The largest number of the respondents
(18%) use GenAl for searching for ideas, concepts, and assistance in research;, a
slightly fewer number (17%) use it for composing texts. The fewest (4%) use it to pass
the time, which is not surprising given the many other activities available today. Rela-
tively few use GenAl for generating program code (5%) and for translating and lear-
ning a foreign language (7%). This is an interesting finding, as GenAl is particularly
strong in these two areas. It is evident that none of the answers dominates, indicating
the versatility of GenAl and its application across many fields.

One of the weaknesses of GenAl is hallucination or composing texts that appear
credible but are factually incorrect. Graph 5 presents the results regarding the re-
spondents' trust in the answers provided by GenAl. By showing the level of trust, we
can better understand the respondents’ willingness to use GenAl. The majority of the
respondents (62%) mostly trust the accuracy of the answers provided by GenAl A
higher level of trust correlates with greater use of this technology. A very small per-
centage (7%) of the respondents completely trust GenAl, and even fewer (3%) do not
trust it at all. The mean value (3.525) indicates that the respondents generally mostly
trust the answers generated by GenAl chatbots. The low standard deviation (0.94)
shows that the respondents’ answers are mainly clustered around "mostly trust,” indi-
cating a predominant level of trust.

1o assess the impact of GenAl on their study or professional life, we asked three
questions. The respondents were asked to indicate their level of agreement with the
statements on a Likert scale. For clarity, we presented the results in Table 2. The
respondents had to express their agreement with the statements on a 5-point Likert
scale. Almost half (49%) agree with the first statement, and a quarter (25%) comple-
tely agree. Similar results were seen with the second statement: 43% agree, and 33%
completely agree. There was slightly less agreement with the last statement,; a third
(33%) agree, and 28% completely agree. All three mean values (3.85; 3.97; 3.70)
indicate that the responses cluster around "agree.” The smallest standard deviation
(0.99) was for the second statement, which tells us that the respondents agree most on
this point. The largest standard deviation (1.28) was for the third statement, showing
a greater variation in the responses, but agreement with the statement still prevails.

A major concern with the use of GenAl is the potential for plagiarism. The questi-
on on ethical use of GenUI asked to what extent students and staff use GenUI ethical-
ly. The results are presented in Graph 6. Approximately half (52%) of the respondents
have never used GenAl results without citing sources. Less than a quarter (23%) do
this rarely, and very few respondents do this often (3%) or very often (4%,). The mean
value (1.85) tells us that the majority of the respondents never or rarely use the results
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obtained from GenAl as their own. The low standard deviation (1.08) indicates that
most answers are clustered around "rarely.” This suggests that students and staff lar-
gely use GenAl ethically.

1t was also important to understand what the students and staff actually consider
ethical use of GenAl, especially in writing assignments, which we investigated with
a separate question (Graph 7). The majority of the respondents (34%) believe that
the ethical use of GenAl in writing assignments is when we verify the content and
correctly cite the source. Slightly fewer (33%) think it is ethical to use it for searching
for ideas and/or sources. The fewest (9%) believe that unrestricted use is ethical. The
results indicate that the vast majority of the students and staff are aware of the ethical
considerations when using GenAI and the need for verification and citation of sources.

In addition to ethical use, we were also interested in how well the respondents
thought GenUI is controlled in the faculty environment (Graph 8). We wanted to deter-
mine how well our university has adapted to the new technology and whether further
improvements are necessary in this area. The majority (40%,) of the respondents belie-
ve that the use of GenAl is neither well nor poorly monitored; 30% think that the mo-
nitoring of GenAl is poorly or very poorly executed, and 30% believe that it is well or
very well executed. This balance of the responses is also indicated by the mean value
(2.917), supported by the low standard deviation (1.07). The results show a divided
opinion on supervision, which can be understood as a need for improvement and more
careful implementation of the rules on the use of GenUL

In Graph 9, we present the responses of the respondents to the question on the
necessary engagement of the university in the use of GenUI. The majority (74%) of the
respondents thought that the university should do more to promote the use of GenUI.

Consequently, we wanted to determine the respondents' opinions on whether
GenAl will be used in their future and to what extent. We presented the results
Graph 10. The majority (39%) of the respondents say that GenUI will be used a lot in
their future. The lowest (3%) say they will use GenUI a little in their future. The mean
value (3.66) indicates that the vast majority of the respondents think that the GenUI
technology will play an important role in their work area in the future, which is also
confirmed by the low standard deviation (1.07).

For better clarity, we presented the next two questions in the form of a word cloud.
We were interested in the respondents’ opinions on the advantages and disadvantages
of GenAl The larger a word is, the more frequently it was mentioned. In Figure 1, we
see that for the respondents, the most important and recognizable advantage of GenAl
is its speed, followed by accessibility, acceleration, assistance, ideas and efficiency.
Figure 2 shows the responses on the biggest weaknesses of GenUI. The majority of the
respondents say that the biggest weakness of GenUI is supporting laziness. The most
frequently mentioned were unverifiability, misunderstanding, unreliability, inaccuracy
and hallucination.

The survey successfully met all the objectives outlined in the introduction. The de-
tailed responses to each objective are provided in the chapter “Survey Implementation
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and Results . Here, we highlight a few key areas, including the use of GenUI, its im-
pact on study and work life, the ethical considerations of its use, and future prospects.

Regarding the use of GenUI (Graphs 1), we find that 75% of the respondents use
large language models. A significant proportion of the respondents (21%) use the paid
versions, indicating the recognised value of these tools. The diverse purposes of use
(Graph 4) and predominant trust in GenAl's answers (Graph 5) show that rthe espon-
dents have recognized its utility across various domains.

Regarding the impact of GenUI (Table 2) on the study/work part of the lived
experience, the survey finds that the respondents agree on the positive impact, the
reduction of working time and that there will be changes in higher education. This
is also confirmed by Graph 10. There is a widespread awareness of the importance
and impact of GenAl on future jobs. Additionally, three-quarters of the respondents
(Graph 9) believe that the University should promote the use of GenAl, indicating the
understanding of the significance of this tool.

Regarding ethical use (Graphs 6-8), the research showed that the respondents
mostly use GenAl ethically, but this majority is only 52%. Ethical use of GenAl is a po-
orly regulated area, because there is no way to verify with absolute certainty whether
a text was composed by GenAl or a human. Several sources (Eke, 2023, Generative
Al 2024; Memarian & Doleck, 2023; Nagpal, 2024, Spencer, 2024) argue that using
a generated text without acknowledging the source constitutes plagiarism. The questi-
on of whether GenUI models can be cited as authors remains unresolved. The core of
the dilemma lies in the fact that GenUI models do not create text independently but
rather generate content based on user input (prompts). Thus, neither the model nor the
user can be considered the sole author of the generated text. A potential solution is not
simply to sanction unauthorized usage but to integrate the GenUI use into acceptable
practices. GenUI has become a new tool that we will need to adapt to and incorporate.

Regarding the future use of GenUI in various fields (Graph 10), 62% of the re-
spondents believe that it will be used extensively or very extensively. This indicates
that the majority of the respondents have already recognized the potential usefulness
of these new tools.

The research has some limitations. We highlight the small number of the respon-
dents and the voluntary nature of their participation, which can lead to response bias.
Improvements are possible. For further research, we propose:

O Expanding the sample size — conducting the research within course activities to
ensure a larger sample size and eliminate bias from voluntary participation;

o Conducting comparative studies between faculties and between students and staff;

o Implementing a longitudinal study or repeating the research in about a year, when

a new generation may participate and the practical use of GenAl will be even

greater;

O Shifting the research focus from usage patterns to the content of use and exploring
the knowledge of methods for using GenAl.
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In conclusion, the aim of the study was to determine the use and impact of GenAl
at the University of Novo mesto. The first finding was that 75% of the students and
staff are already using GenAl in otherwise widely dispersed areas. GenAl is reducing
the work time for the respondents and having a positive impact on their work and stu-
dies. They are aware of the ethical use of GenAl, especially in relation to plagiarism
and citation of sources. Most respondents are aware of the need for an ethical use of
GenAl, but their perception of the control over its use is average, suggesting a need
for improvement. The University of Novo mesto has already taken the first steps in
this direction by implementing the Guidelines for the Responsible Use of Generative
Artificial Intelligence Tools. The research has also found that GenAl is already having
a significant impact on education, which will no doubt increase in the future. The ma-
Jority of the respondents believe that faculties should do more to promote the use of
GenAl, sending a clear message that the higher education system needs to adapt quic-
kly to the demands of the future, as respondents recognize that GenAl will significantly
impact their future. How to achieve this may be a topic for another discussion. Given
that curriculum change takes time — and time is limited — we believe that educational
workshops, seminars, and incorporating GenAl into exercises across various subjects
could provide a viable solution.

GenAl is our future; its utility value is proven in practically all fields of human
work. It is also the responsibility of the University to ensure that the students acquire
the necessary knowledge. Discussions and proposals on the integration of GenAl in
the curriculum will surely follow. After all, it is about increasing digital literacy. We
need to be aware that the students with knowledge of GenAl will be more competitive
in the market and university staff more efficient.

LITERATURA

1. Chan, C. K. Y. in Hu, W. (2023). Students’ voices on generative Al: Perceptions, benefits, and
challenges in higher education. International Journal of Educational Technology in Higher
Education, 20(1), 43. https://educationaltechnologyjournal.springeropen.com/counter/
pdf/10.1186/s41239-023-00411-8.pdf

2. Coursera Staff. (2024, 16. maj). The history of Al: A timeline of artificial intelligence. Coursera.
https://www.coursera.org/articles/history-of-ai

3. Dash, J. (2023). Brief history in time: Decoding the evolution of generative Al. LinkedIn. https://
www.linkedin.com/pulse/brief-history-time-decoding-evolution-generative-ai-csmtechnologies/

4. Eke, D. 0. (2023). ChatGPT and the rise of generative Al: Threat to academic integrity? Journal of
Responsible Technology, 13, 100060. https://doi.org/10.1016/j.jrt.2023.100060

5. Ghimire, A., Prather, J. in Edwards, J. (2024). Generative Al in education: A study of educators'
awareness, sentiments, and influencing factors. Utah State University in Abilene Christian
University. https:/arxiv.org/pdf/2403.15586

6. Haenlein, M. in Kaplan, A. (2019, julij). A brief history of artificial intelligence: On the past,
present and future of artificial intelligence. California Management Review, 61(4), 3—4. https://
www.researchgate.net/publication/334539401_A_Brief History of Artificial Intelligence On_
the Past Present and Future of Artificial Intelligence



Marija Zugi¢, Uros Gal, mag. Igor Makovec : Generativna umetna inteligenca... 89

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Jaiswal, S. (b. d.). History of artificial intelligence. Javatpoint. https://www.javatpoint.com/history-
of-artificial-intelligence

Karjian, R. (2023, 16. avgust). The history of artificial intelligence: Complete Al timeline.
TechTarget. https://www.techtarget.com/searchenterpriseai/tip/ The-history-of-artificial-
intelligence-Complete-Al-timeline

Lawton, G. (2023). History of generative Al innovations spans 9 decades. TechTarget. https://
www.techtarget.com/searchenterpriseai/tip/history-of-generative-ai-innovations-spans-9-decades
Levine, Y. (2023, 20. november). A timeline of OpenAl's technology, funding, and history.
Medium. https://medium.com/@DiscoverLevine/a-timeline-of-openais-technology-funding-and-
history-c91cbc071a85

Makovec, I. (2024). Generativna Ul kot nova paradigma v izobrazevanju in v zivljenju. Pedagoska
obzorja, 39(1), 109-129.

Memarian, B. in Doleck, T. (2023). ChatGPT in education: Methods, potentials and limitations.
Computers in Human Behavior: Artificial Humans, 100022. https://doi.org/10.1016/j.
chbah.2023.100022

Mijwel, M. M. (2015). History of artificial intelligence. https://www.researchgate.
net/profile/MaadMijwil/publication/322234922 History of Artificial Intelligence/
links/5a4d34e5a6fdcc3e99d15¢1c/History-of-Artificial-Intelligence.pdf

Nagpal, H. (2024). Policies, procedures, and guidelines: Are universities effectively ensuring Al
(academic integrity) in the era of generative AI? [Doktorska disertacija].

Nadeem, A. (2023). The evolution of generative Al and generative machine learning. LinkedIn.
https://www.linkedin.com/pulse/evolution-generative-ai-machine-learning-nadeem-amin/
Spencer, J. (2024, 6. maj). Promoting academic integrity in the age of generative Al. John Spencer.
https://spencereducation.com/ai-academic-integrity/

University of the Sunshine Coast. (2024, 11. oktober). Generative Al. University of the Sunshine
Coast Library Guides. https://libguides.usc.edu.au/gen-Al#:~:text=The%20unauthorised%20
use%200f%20generative%20A1%20in%20the%20completion%200f,misrepresents%20your%20
abilities%20and%?20understanding

Marija Zugi¢, Studentka na Fakulteti za ekonomijo in informatiko Univerze v Novem mestu, Slovenija
E-naslov: marijazugic4@gmail.com

Uros Gal, Student na Fakulteti za ekonomijo in informatiko Univerze v Novem mestu, Slovenija
E-naslov: urh8gal@gmail.com,

mag. Igor Makovec, predavatelj na Fakulteti za ekonomijo in informatiko Univerze v Novem mestu, Slovenija
E-naslov: igor-makovec@uni-nm.si



NAVODILA AVTORJEM

Revija za ekonomske in poslovne vede objavlja znanstvene,

strokovne in druge prispevke. Kategorijo ¢lanka predlaga avtor,

konéno presojo pa na osnovi strokovnih recenzij opravi ure-
dnistvo oziroma odgovorni urednik. Clanki, ki so objavljeni, so
recenzirani.

Avtorje prosimo, da pri pripravi znanstvenih in strokovnih ¢lan-

kov upostevajo naslednja navodila:

1. Clanke v tiskani obliki z vasimi podatki in povzetkom v skla-
du z navodili posljete na naslov: Revija za ekonomske in
poslovne vede, Na Loko 2, SI-8000 Novo mesto, Slovenija.
Clanke sprejemamo tudi po elektronski posti na elektronski
naslov urednistva. Prejetega gradiva ne vratamo.

2. Clanek s povzetkom priloZite na ustreznem podatkovnem
mediju. Ime datoteke ¢lanka naj bo priimek avtorja ali naslov
Clanka — kar naj bo jasno oznaceno tudi na poslanem po-
datkovnem mediju. Clanek naj bo napisan z urejevalnikom
besedil Microsoft Word. V primeru, da nam ¢lanek posre-
dujete izkljuéno v elektronski obliki, nam poslani material
posredujete tudi v PDF obliki.

. Znanstveni ¢lanki lahko obsegajo do 30.000 znakov.

4. Vsak ¢lanek naj ima na posebnem listu naslovno stran, ki
vsebuje ime in priimek avtorja, leto rojstva, domaci naslov,
telefonsko Stevilko, naslov ¢lanka, akademski in strokovni
naslov, naslov ustanove, kjer je zaposlen in elektronski na-
slov. V primeru, da je avtorjev vec, se napiSejo zahtevani
podatki za vsakega avtorja posebej. Vodilni avtor mora biti
med avtorji napisan na prvem mestu.

5. Znanstveni in strokovni ¢lanki morajo imeti povzetek v slo-
venskem (od 1.000 do 1.200 znakov s presledki) in v angle-
Skem jeziku. Povzetek in kljuéne besede naj bodo napisani
na zacetku ¢lanka. PriloZiti je treba tudi razsirjeni povzetek
(10.000 znakov s presledki) v angleSkem jeziku.

6. Tabele in slike naj bodo v besedilu smiselno vklju¢ene. Slike
naj bodo priloZzene tudi kot samostojne datoteke v ustre-
znem slikovnem (jpeg), oziroma vektorskem (eps, pdf, png)
zapisu v locljivosti vsaj 600 pik na palec. Slikovno gradivo,
ki ne zado$¢a minimalnim zahtevam, bo v konéni tehnicni
pripravi zaradi neustreznosti izpu$¢eno.

7. Pri citiranju, povzemanju in navajanju literature priporo¢a-
mo upostevanje standarda APA (American Psychological
Association) in sicer na naslednji nacin:

o Za knjige: priimek in ime avtorja, leto izdaje, naslov, kraj,
zalozba. Primer: Samuelson, P. A. and Nordhaus, W. D.
(2010). Economics. Boston: McGraw Hill.

o Za ¢lanke v revijah: priimek in ime avtorja, leto objave,
naslov revije, letnik, Stevilka, strani. Primer: Mauer, P.
(2013). V posel s treznim premislekom. Podjetnik, 22
(7/8) str. 52-55.

o Za ¢lanke v zbornikih: priimek in ime avtorja, leto objave,
naslov ¢lanka, podatki o knjigi ali zborniku, strani. Primer:
Senjur, M. (2009). Strategija razvoja Slovenije in gospo-
darska recesija. V: Nared, J. and Perko, D. (ur.). Razvojni
izzivi Slovenije. Ljubljana: Zalozba ZRC, str. 21-28.

oV primeru spletnih referenc je obvezno navajanje to¢ne
spletne strani skupaj z imenom dokumenta ter datumom
povzema informacije. Primer: Gosti$a, M. (2001). Vloga
kadrovskih sluzb pri razvoju delavskega samoupravlja-
nja. Referat na Dnevih kadrovskih delavcev v Portorozu.
Dostopno na: http://www.delavska- participacija.com/
clanki/vlogakadrovsluzb.doc (pridobljeno 25.11.2021).

8. Vkljucevanje reference v tekst: Ce gre za to¢no navedbo,
napisemo v oklepaju priimek avtorja, leto izdaje in stran
(Starc, 2013, str. 15). Ce pa gre za splo$no navedbo, stran
izpustimo (Bobek, 2013).

Vsa dodatna pojasnila glede priprave in objave prispevkov, za

katere menite, da niso zajeta v navodilih, dobite pri glavnhem

in odgovornem uredniku. Za sploSnej$e informacije in tehni¢no
pomoc¢ pri pripravi prispevka se lahko obrnete na urednistvo
oziroma na na$ elektronski naslov: urednistvo@eb-nm.si.
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INSTRUCTIONS FOR AUTHORS

The Journal of Economic and Business Sciences publishes
scientific and professional papers as well as other relevant pa-
pers. The category of the paper is proposed by the author, and
the final assessment is based on peer review and made by the

Editor-in-Chief. The published papers are reviewed.

In the preparation of scientific paper, please observe the fol-

lowing instructions:

1. Papers in printed form with your details and the abstract in
accordance with the instructions should be sent to the Edi-
torial Board of Journal of Economic and Business Sciences,
Na Loko 2, SI-8000 Novo mesto, Slovenia. We also accept
papers sent to our email address. The material received will
not be returned.

2. The paper and the abstract should be submitted on the rele-
vant data media. The file name should include the surname
of the author or the title of the paper — which should also be
clearly marked on the data media. The paper should be writ-
ten with Microsoft Word text editor. If the paper is sent only
in electronic form (not in printed form as well), is should also
be sent in PDF format.

. Scientific papers may include up to 30,000 characters.

4. Each paper should have a cover page on a separate sheet,
containing the author’'s name and surname, year of birth,
home address, telephone number, title, academic and pro-
fessional title, the address of the institution where the author
works and the email address. If there are several authors,
the form should include the required information for each
author separately. The primary author must be written in the
first place.

5. Scientific and professional papers should have an abstract
in Slovene (from 1,000 up to 1,200 characters with spaces)
and English. The abstract and key words should be written
at the beginning of the paper. There should also be an exten-
ded abstract (10,000 characters with spaces) in English.

6. Tables and figures should be included in the text where they
belong. As separate files, images should also be attached in
the corresponding image (jpeg) or vector (eps, pdf, png) for-
mat with the resolution of at least 600 dots per inch. Images
that do not meet the minimum requirements shall be omitted
in the final technical preparation of the Journal.

7. When quoting, summarising and citing literature, we
recommend following the APA (American Psychological As-
sociation) standard as follows:

o For books: the author’s surname and name, year of pu-
blication, title, place, publisher. For example: Samuelson,
P. A. and Nordhaus, W. D. (2010). Economics. Boston:
McGraw Hill.

o For articles in journals: the author’s surname and name,
year of publication, title of the journal, volume, number,
pages. For example: Mauer, P. (2013). V posel s treznim
premislekom. Podjetnik, 22(7/8) pp. 52-55.

o For articles in proceedings: the author’s surname and
name, year of publication, title, information about the
book or the journal, pages. For example: Senjur, M.
(2009). Strategija razvoja Slovenije in gospodarska re-
cesija. In: Nared, J. and Perko, D. (ed.). Razvojni izzivi
Slovenije. Ljubljana: Zalozba ZRC, pp. 21-28.

o In the case of online references, the exact website must
be cited, together with the name of the document and
the date on which the information was summarised. For
example: Gostisa, M. (2001). Vloga kadrovskih sluzb pri
razvoju delavskega samoupravljanja. Paper at HR Mana-
gers Days in Portoroz. Available at: http://www.delavska-
participacija.com/clanki/vlogakadrovsluzb.doc. (retrieved
25.11.2021).

8. The inclusion of references in the text: If it is an exact refe-
rence, the surname, the year of publication and the page
should be written in brackets (Starc, 2013, str. 15). If itis a
general reference, the page is omitted (Bobek, 2013).

For any further clarification and information not covered in the-
se instructions with regard to the preparation and publication of
papers, please contact the Editor-in-Chief. For general infor-
mation and technical assistance in preparing the paper, please
contact the editorial office or send your questions to our e-mail
address: urednistvo@eb-nm.si.
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