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UVODNA RIJEC UREDNIKA

Postovane kolege autori, uvazeni ¢itaoci,

Pred vama je prva sveska ¢asopisa STED Journal u 2024. godini koja obuhvata 7 radova. Svi
objavljeni radovi su dobili pozitivhu ocjenu od strane dva nezavisna recenzenta. Recenzije su
anonimne, odnosno, recenzentima se ne otkriva identitet autora i autorima se ne otkriva identitet
recenzenata. Recenzenti su preporucili i razvrstavanje ¢lanaka u naucne, odnosno stru¢ne radove.
Recenzenti su svoju saglasnost za objavu rada utemeljili na ocjeni originalnosti rada, njegove
aktuelnosti, ocjene primijenjene metodologije i koriséene literature.

Svakom radu je od strane Narodne i univerzitetske biblioteke Republike Srpske dodijeljen
COBISS, UDK i DOI broj. Casopis ima analiticki obradene &lanke koji se objavljuju u tekuéoj
nacionalnoj bibliografiji i uvrsten je u centralni elektronski katalog. Svi ¢lanovi uredniStva imaju
nauéna ili nastavna zvanja iz uzih nau¢nih oblasti koje pokriva ¢asopis. Casopis je uvriten u DOAJ,
ERIH+, CEEOL, INDEX COPERNICUS, GOOGLE SCHOLAR i OPAC citatne baze podataka.

Na zadnjim stranama Casopisa je i bibliografija radova objavljenih u drugoj svesci za 2024.
godinu.

Zahvaljujemo se recenzentima radova koji su svojom profesionalnosé¢u i kritickim pristupom u
velikoj mjeri doprinijeli kvalitetu objavljenih radova.

S postovanjem,
Dr Dejan Koji¢, vanredni profesor
Glavni i odgovorni urednik

EDITORS’ INTRODUCTION

Dear fellow authors, distinguished readers,

In the front of you is the second issue of the scientific journal of social and technological
development - STED Journal in 2024, published by the University of Business Engineering and
Management. The first issue in 2024 includes 7 papers. Published papers have got a positive review
by two independent reviewers. Reviews are anonymous and reviewers do not know the authors
identity. Reviewers have also suggested the sorting of papers into scientific and expert categories.
Reviewers have given their consent for publishing of paper based on their assessment of originality,
novelty, used methodology and literature of paper.

Each paper is assigned COBISS, UDC and DOI number by the National and University Library
of the Republic of Srpska. The journal has its analytically revised articles which are published in the
current national bibliography, and it is included in the central electronic catalogue. All members of
the editorial board have scientific or educational titles from the narrow scientific fields covered by
the journal. The journal is included in the DOAJ, ERIH+, CEEOL, INDEX COPERNICUS,
GOOGLE SCHOLAR and OPAC citation databases.

On the last pages of the journal, there is also the bibliography of papers published in the second
issue in 2023.

We thank the reviewers of papers whose professionalism and critical approach have greatly
contributed to the quality of published papers.

With best wishes,

Dr Dejan Koji¢, docent
Editor-in-Chief

Journal homepage: https://stedj-univerzitetpim.com/en/homepage/
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ABSTRACT

Bearing in mind that some palladium
complexes showed good antitumor potential
while exhibiting less kidney toxicity comparing
to cisplatin, to discover a new agents for
chemotherapy with improved properties two
novel palladium(ll) complexes [Pd (L)2] (3A
and 3B) with acyl pyruvates (O,0 bidentate
ligands) were synthesized and characterized by
spectral (UV-Vis, IR, NMR, ESI-MS) and
elemental analysis. The novel palladium(Il)
complexes were analyzed for their cytotoxic

potential on human cancer cell lines (HeLa and
MDA-MB 231) and normal fibroblasts (MRC-
5). Results showed that complex 3A displayed
very good cytotoxic activity, while complex 3B
had moderate activity on the tested tumor cell
lines. After 48h incubation with complex 3A,
his 1Cso values were similar to the ICso values
of cisPt. Notably, all ICso of complex 3A on
human fetal lung fibroblasts (MRC-5) were
higher than 100 pM, indicating good selectivity.
In addition, complex 3A induced apoptotic type
of cell death, cell cycle arrest in GO/G1 phase in
both HeLa and MDA-MB 231 cell lines. In
addition, we revealed that 3A can be useful as
adjuvants in cancer therapy by reducing the
dose of cisplatin and in this manner its’ side
effects. For the investigations of interactions
between novel palladium(ll) complex 3A and
CT-DNA or bovine serum albumin (BSA)
fluorometric titrations method was used. The
obtained results implied that 3A has great
affinity to displace ethidium bromide (EB) from
the EB-DNA complex through intercalation,
suggesting strong competition with EB. Results
in fluorescence titration of BSA with complex
3A showed that the fluorescence quenching of
BSA happens because of the formation of the
3A-BSA complex. Obtained K, value is in the
optimal range signifying that appropriate
amount of 3A can be transported and
distributed through the cells. In order to better
understand the binding of newly synthesized
complex 3A to BSA or DNA, molecular
docking study was further performed.
Keywords: Palladium(Il) complexes, acyl
pyruvates, anticancer activity, protein binding
study, DNA interactions, molecular docking.
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INTRODUCTION

Since finding the cisplatin metal-based
compounds have gained great importance in
medicinal science (Rosenberg, Van Camp, &
Krigas, 1965; Desoize, & Madoulet, 2002).
Although platinum-based drugs have been used
extensively as anticancer drugs they are
showing many shortcomings such as acute drug
resistance on some tumors, nephrotoxicity, and
neurotoxicity (Ott, & Gust, 2007; Hartmann, &
Lipp, 2003; Sastry, & Kellie, 2005). Therefore,
the examination for novel anticancer agents
with enhanced properties has been focused on
the discovery of some other metal-based drugs.
The similar coordination  behavior of
platinum(Il) and palladium(Il) was one of the
greatest interests for the development of the
antitumor palladium based drugs (Gonzélez, et
al.,, 1997; Ali, et al., 2002). Investigations
showed that palladium complexes hold better,
or at least comparable antitumor activity
compared to cisplatin (Lee, et al., 2015;
Mazumder, Beale, Chan, Yu, & Hug, 2012). It
has been also reported that numerous Pd
complexes displayed less Kkidney toxicity
comparing to cisplatin and other Pt complexes
(Trevisan, et al., 2002). In addition, palladium
complexes with organic ligands showed very
good cytotoxic activity on various cancer cell
lines compared to cisplatin (Chiririwa, Moss,
Hendricks, Meijboom, & Muller, 2013; Krogul,
et al., 2012; Abu-Surrah, et al., 2010; Ajloo, et
al., 2015).

Organic ligands such as acyl pyruvates
have been broadly used as starting substrates in
medicinal chemistry to obtain novel potential
drugs (Guo, et al.,, 2016; Shehab, & EI-
Bassyouni, 2018; Stepanova, Dmitriev, &
Maslivets, 2019; Kulakov, et al., 2017). This
structural fragment can be found in many
biologically active compounds and natural
products. Their crucial feature in acyl pyruvate
molecule is the presence of keto-enol
tautomerism, where the equilibrium of the
ketone and the enol forms in is strongly shifted
towards the enol form due to the formation of
the distinct resonance structure as a Six-
membered ring (Zalesov, Kataev, Pulina, &
Kovylyaeva, 2002). The most important, the
capacity to form stable complexes with most
metals is a direct consequence of the occurrence
of such compounds in the enol form. Also, the
combination of highly electrophilic character
and oxygen-rich coordination sites combined

with the capacity to form stable complexes with
most metals is making acyl pyruvates excellent
candidates for synthesis of novel metal-based
compounds (Prokop, Gelbrich, Sieler, Richter,
& Beyer, 2001). Therefore, new metal-based
agents such as palladium complexes appear to
be promising for the development of novel and
improved chemotherapeutic drugs.

It is very important to study the binding
modes with DNA molecule and potential drug
in order to examine the probable mechanism of
antitumor activity. DNA is major target for the
multiplicity of drugs and small molecules
(Lazi¢, Arsenijevi¢, Puchta, Bugar¢i¢, &
Rilak, 2016; Li, et al., 2015; Sénchez, Penas,
Vasquez, & Mascarefias, 2014).
Conventionally, a small molecular size
compound can interact with DNA through
covalent or noncovalent interaction (Lauria, et
al., 2014; Bork, et al., 2014; Abd Karim, et al.,
2014). Investigations of this mode of
interactions are very useful in the discovery of a
good efficiency drug, their mechanism of action
or to examine its toxic properties (Zhang, &
Liu, 2011; Shen, Shao, Xu, Li, & Pan, 2011,
Hartwig, 2010). For the molecules that showed
good antitumor property, it is imperative to
investigate the mode of binding to transport
proteins, to better verify the potential use of a
drug in clinical practice in future. The serum
albumins exhibit a significant role in the
transport and deposition of the biologically
significant molecules or drugs in the circulatory
system (Kandagal, et al., 2006). Furthermore, it
is very important for a small molecule or a
potential drug to bind reversibly to serum
albumins (Bertucci, & Domenici, 2002).

RESULTS AND DISCUSSION
Synthesis and characterization

The Claisen condensation reaction
between diethyl oxalate and different methyl
ketones 1 under basic conditions was used to
obtain O,0-bidentate ligands 2A and 2B
(Scheme 1). The synthesis of the ligands was
performed according to the early published
procedure (Andrzejak, et al.,, 2010). The
reaction procedure that we published earlier,
between K>[PdCls] and acyl pyruvates ligands
in 1 : 1 water/methanol solution, was used for
obtaining two novel palladium(ll) complexes
3A and 3B (Scheme 1) (Joksimovic, et al.,
2020). In a short reaction time (~10 min) at
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room temperature this salt yielded complexes
3A and 3B with corresponding ligands. The

1. EtONa/ EtOH
2. 6M HCI

_
RJ\ + *

1

obtained yields for complexes 3A and 3B were
86% and 83%, respectively.

O C
K,PdCl %
H,,‘f " 2 4 Pd
i H,0, CH3OH Y o
‘\\%J\R
| 3
o) -
kPh
B

Scheme 1. Synthesis of acyl pyruvate ligands 2A and 2B and their palladium(Il) complexes 3A and 3B.

Both new complexes were characterized
via spectral (UV-Vis, IR, NMR, ESI-MS) and
elemental analysis. As in the previously
published palladium complexes with similar
ligands (Joksimovic, et al., 2020), IR spectra of
complexes 3A and 3B showed bands
approximately at 1570 and 1510 cm™ that are
assigned to v(C=C) coupled with v(C=0) and
v(C=0) coupled with v(C=C) respectively. The
IR spectra of all complexes compared to
corresponding spectra of ligands showed that
v(y-C=0) is approximately 15 cm™ negative
shifted. The absence of intense bands near 1270
cm in the spectra of complexes, that appears in
the spectrum of corresponding ligands as the
consequence of bending O—H vibrations in the
plane (dos Santos, & Cavalheiroll, 2014;
Zolezzi, Decinti, & Spodine, 1999) is caused
by the coordination of the ligand to
palladium(Il) which is followed by the
deprotonation of the O—H group.

Anticancer potential

The antitumor potential and selectivity of
two novel palladium(ll) complexes 3A and 3B
was investigated on two tumor cell lines (HeLa
and MDA-MB 231) and one normal MRC-5

cell after 24 and 48h treatment with a range of
concentrations. Based on the achieved results,
ICso values were calculated and presented in
Table 1.

As shown in Table 1, complex 3A
showed very good cytotoxic activity, while
complex 3B showed moderate activity on the
tested tumor cell lines. After 48h incubation
with complex 3A, his ICsy values were similar
to the 1Cso values of cisPt. Tested cells, MDA-
MB 231 and HeLa, showed diverse sensitivity
on tested complexes. Obtained ICso values were
lower in HeLa cells, thus indicating a higher
sensitivity of these cells compared to MDA-MB
231.

Based on obtained results, we carefully
chose complex 3A for further investigation. To
determine its selectivity, the cytotoxic effects of
complex 3A were examined on human fetal
lung fibroblasts. MRC-5 cells were treated with
the same concentrations of complex 3A for 24
and 48 hours. The determined 1Csp values are
given in Table 1. Notably, all 1Cs, values were
higher than 100 puM, indicating good selectivity
of complex 3A. This is crucial since good
selectivity is one of the main factors for a new
antitumor drug candidate.
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Table 1. In vitro inhibitory activity (ICso) (uM) of novel palladium(ll) complexes 3A and 3B on human cancer
cell lines (HeLa and MDA-MB 231) and human fibroblasts (MRC-5) after 24 and 48 h of treatment. Cisplatin

was used as a positive control. (n.d. - not determined).

MDA MB 231 HelLa MRC-5
24h 48h 24h 48h 24h 48h
3A 158.6+45.4 95.8+52.5 58.2+7.0 5.9+3.2 >100 >100
3B 183.0+43.4 945+204 99.7+11.0 43.8+0.3 n.d. n.d.
cisPt  101.2+6.7 53.8+2.8 25.7+29 8713 183.7 £ 16.2 43.1+8.8

Palladium(I1) complex 3A induced apoptosis
and cell cycle arrest in HeLa and MDA-MB
231 cells

The obtained results showed, when
annexin V-FITC/7-AAD staining of cells were
treated with I1Cso concentration of 3A, that
complex induced apoptotic type of cell death in
both  HeLa and MDA-MB 231 cell lines
(Figure 1 (A)). The investigations were
performed by the procedure we previously
published (Joksimovic, et al., 2020). Treated
cells were primarily early or late apoptotic, and
a slight percentage of cells were necrotic.
Necrosis is type of cell death that induce
inflammation and injury of surrounding tissue,
opposite to apoptosis that is restricted to the
individual cells. Therefore, induction of
apoptosis in cancer cells and their elimination
without induction of undesirable inflammatory
response is the aim of anticancer therapy.

In addition, it is important to emphasize
that the cell cycle progression is well-controlled
process controlled by conserved mechanisms.

Regulatory  pathways monitoring  proper
A . ;
( ) 100 HeLa DEA 100 MDA-MB 231 DOEA
80 - uLA 80 - BLA
oN BN
60 - 60 -
% %
40 4 40
20 4 20 A
0 e ﬂ__ o LT s [J-L
control 3A control 3a
EA| 282 28.56 EA 5.89 11.23
LA 0.05 1.14 LA 0.37 14.39
N 0.25 1.60 N 3.41 1.67

(B)

progression through the cell cycle are referred
to as cell cycle checkpoints. To maintain tissue
homeostasis, cell proliferation and cell death
are equally important. Based on those facts it
can be concluded that apoptosis and cell cycle
share certain regulatory molecules. In case of
harm or cellular stress these regulatory
molecules can arrest cell cycle until the damage
is repaired or stress signals eliminated, while in
contrary apoptotic death program is activated.
Thus, apoptosis can be activated by the agents
that induce cell cycle arrest. The investigations
of cell cycle arrest were performed by the
procedure we previously published
(Joksimovic, et al., 2020). Obtained results in
cell cycle analysis displayed that complex 3A
induces cell cycle arrest on both tested cell
lines, and its influence on cell cycle is presented
on Figure 1 (B). As can be noticed, in both
HeLa and MDA-MB 231cells, complex 3A
induced cell cycle arrest in GO/G1 phase. These
results suggest that the cell cycle arrest is
probably linked with apoptosis induction.

100
" HelLa levlicy MDA-MB 231 g(ssmew
o
80 S 80 =
BG2M 2
60 80
% o

40 40
20 20
0 0

cantrol 3A control 3A

GUG1| 2148 80.22 GO/GT| 4289 82,63
S 18.31 14.44 s 23.51 14.61
G2iM 60.21 5.34 G2/ 33.60 2.76

Figure 1. (A) Flow cytometric analysis of Annexin V-FITC/7-AAD staining. Graphs showing percent of early
apoptotic (EA), late apoptotic (LA) and necrotic cells (N) in untreated (control) and treated HeLa and MDA-MB
231 cells with complex 3A. Results are presented as an average of two independent experiments; (B) Cell cycle
analysis. Graphs showing cell cycle distribution in untreated (control) and treated HeLa and MDA-MB 231 cells

with complex 3A. Results are presented as an average of three independent experiments.
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The interactions  of
palladium(l1) complex 3A
The cytotoxic effect of cisplatin and
complex 3A separately and different
concentrations of 3A on HeLa cells (Figure 2)
were used for determining combination index
(CI). The investigations were performed by the
procedure we previously published
(Joksimovic, et al., 2020). F, indicates fraction
of cell viability affected (Figure 2). F,=0.05-
0.97 corresponds to 5-97% toxicity. The results

cisplatin  and

indicated that combinations of the lowest
concentrations of both cisplatin and complex
3A were most effective, considering that CI
value showed strong (the lowest concentrations
of 3A) to moderate synergism (the lowest
concentrations of cisplatin and higher
concentrations of 3A). These results imply that
3A can be useful as adjuvants in cancer therapy
by reducing the dose of cisplatin and in this
manner its’ side effects.

dl o P20
] P10
P5
O O W P2.5
0]
Cl
DD
[=]
0 e .
0 0.5 1
Fa

Figure 2. Combination Index Plots presenting the combined effects of palladium(I1) complex 3A and cisplatin
on Hela cells. Various concentrations of 3A were combined with cisplatin concentrations: 20uM (Pt20), 10uM
(Pt10), 5uM (Pt5) and 2,5uM (P12,5).

Interactions of palladium(ll) complex 3A
with DNA

Ethidium bromide (EB) is a chemical with
a favorably planar structure. Because of its
structural characteristics, there is an opportunity
of intercalating into molecule of DNA. These
interactions lead to an increase in fluorescence
intensity. Fluorescence emission comes as a
result of effective intercalation between the
base pairs of DNA and EB. Emission of EB-
DNA complex that is formed can be quenched
by adding some potential drug. If a drug or
small molecule intercalates into DNA molecule

the binding positions of DNA accessible for EB
decreases, resulting in quenching of the
fluorescence of the EB-DNA system (Bertucci,
& Domenici, 2002). Therefore, we tested the
competitive binding mode of 3A with EB-DNA
complex using the procedure described earlier
(Joksimovic, et al., 2020). Fluorescence
quenching spectra of titration EB-DNA with
3A (Figure 3), were recorded in the range of
550-750 nm. These spectra at 610 nm pointed a
decreasing trend with the increasing
concentration of 3A, implying that EB was
replaced by the compounds 3A.
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Figure 3. Left: emission spectra of EB-DNA in the absence (blue lines) and presence of compounds 3A. The red
lines denote solutions: buffer + quencher. [EB] = 100 uM, [DNA] = 100 pM; [3A] = 0-100 uM; pH=7.4; hex =
500 nm. Right: plots of lo/I versus [Q].

A quenching constant (K was
determined by examining the dependency of l¢/I
on [Q] (Figure 3) using Sterne-Volmer
equation (1) (Lakowicz, & Weber, 1973). These
investigations were performed in order to better
understand the binding strength of compound
3A to CT-DNA. The quenching constants for
3A that are given in Table 2 specify that 3A

has the competence to displace EB from the
EB-DNA complex by binding to DNA through
intercalation (Petronijevi¢, et al., 2018).

lo/l =1+ Kqmo[Q] = 1 + Ksv[Q] (1)

Table 2 The bimolecular quenching rate constant (kq), Stern—\Volmer constant (Ksv), and correlation coefficient

(R) for compound 3A.

Compound kq[M1s?]

Ksv [M7] R

3A (4.3+0.2) x 108

(4.3+0.2) x 10° 0.994

Interactions of palladium(ll) complex 3A
with bovine serum albumin

Bovine serum albumin (BSA) which has
very similar structural properties to human
serum albumin (HSA) is frequently used in
studies of the interactions with drugs or small
molecules and proteins, doe to it is responsible
for the transport of drugs in biological systems.
Since the efficiency of potential drugs depends
on their capacity to bind to transport proteins,
we investigated the binding mode of 3A with
BSA using the procedure we described
previously (Joksimovic, et al., 2020). The
fluorescence spectroscopy titration method was
used to investigate the binding of different
compounds to serum albumins, giving binding
results mechanism, binding method, and
binding sites in the protein. The fluorescence
emission spectra were obtained in the
wavelength range of 310-500 nm (Figure 4).

The binding constant (K,) and a number of
binding sites for each BSA molecule (n) were
determined using the equation (2) (Strekowski,
& Wilson, 2007):

log(lo-1/1) = logKa + n log[Q] 2

lo is the emission intensity in the absence
of 3A, | is the emission intensity for the
complexes 3A-BSA. [Q] is the concentration of
3A. The K, values and n are determined by
investigating the dependence of log[(lo—1)/1]
versus log[Q] (Figure 4). The obtained K,
values, given in Table 3, indicate that 3A has a
strong binding affinity to BSA. The number of
binding site for 3A (n=2, Table 3) shows that
3A binds to BSA in the molar ratio 2 : 1
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i:igure 4. Left: emission spectra of BSA in the absence (blue lines) and presence of compound 3A. The red lines
denote solutions: buffer + quencher. [BSA] = 10.0 uM; [3A] = 0-10 uM; pH = 7.4; Xex = 280 nm. Right: the
dependence of log(lo-1/1) on log[Q].

Table 3. Binding parameters (Ka and n) and the correlation coefficient (R) for interactions of 3A with
BSA.

Compound Ka [M1] n R

3A (2.4 +0.2) x 10° 1.94 0.996

Docking study of palladium(ll) complex 3A predicts strong binding to DNA and 3A
with DNA and BSA complex system. The best docking poses are
Simulations of binding of complex 3A to presented in Figure 5 (between 3A and BSA)
DNA or BSA were performed using molecular and Figure 6 (between 3A and DNA).
docking tools in order to further confirm results As far as interaction is concerned, in case
obtained from study of interactions with DNA of complex 3A with BSA protein primary
and BSA and to examine possible modes of comes from van der Waals force and
binding. Results of the docking experiments are conventional hydrogen bonds (Figure 7). In the
given in Table 4. In case of complex 3A with case of the same complex with DNA molecule
BSA the obtained value of AG was -7.98 contributions are also given by conventional
kcal-mol?, while with DNA was is -6.93 hydrogen bonds and by van der Waals force
kcal-mol?. Thus, represented data (Table 4) (Figure 8).

Table 4. Overview of molecular docking calculations for tested complex 3A with BSA and DNA.

Label Complex AG?

3A 3A with BSA -7.98

3A” 3A with DNA -6.93
akcal-mol ™.
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Figure 5. Best docking pose of complex 3A (purple colored) with BSA protein (with domains A (green colored)
and B (yellow colored).

Figure 6. Best docking pose of complex 3A (purple colored) with DNA molecule
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Figure 7. Interaction contributions for the complex 3A with BSA protein.
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Figure 8. Interaction contributions for the complex 3A with DNA molecule.
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EXPERIMENTAL

All  solvents and substrates were
purchased from Sigma. Phosphate buffered
saline (PBS) tablets were purchased from
Fisher BioReagents. In 10 mM PBS buffer at
pH = 7.4 a fresh solution of CT-DNA and EB in
doubly distilled water was prepared. The DNA
solution gave a ratio of UV absorbance at 260
nm and 280 nm (Azo/Ax0) Of ca. 1.8-1.9,
indicating that the DNA was sufficiently free of
proteins. CT-DNA concentration was measured
by the UV absorbance at 260 nm (g = 6600 M*
cm™) (Meadows, Liu, Sou, Hudson, &
McMillin, 1993).

Synthesis of palladium(ll) complexes 3A and
3B and corresponding ligands 2A and 2B

The synthesis of the ligands was
performed according to the early published
procedure (Andrzejak, et al., 2010). The ligands
were characterized using NMR spectroscopy.
The synthesis of the novel palladium(ll)
complexes 3A and 3B was performed according
to the early published procedure (Joksimovic, et
al., 2020). Both new complexes were
characterized via spectral [UV-Vis, IR, NMR,
ESI-MS] and elemental analysis.

2A (ethyl 2-hydroxy-4-(3’-nitrophenyl)-4-
oxo-2-butenoate). *H NMR (CDCls, 200 MHz)
3 (ppm) : 1.40-1.48 (t, J = 7.1 Hz, 3H, CHj),
4.38-4.49 (g, J = 7.1 Hz, 2H, CH,), 7.13 (s, 1H,
CH=CO0), 7.75-7.79 (m, 1H, CHa/), 8.31-8.36
(m, 1H, CHar), 8.44-8.50 (m, 1H, CHar), 8.81-
8.83 (m, 1H, CHa/) and 14.66 (br. s., 1H, OH).
3C NMR (CDCls, 50 MHz) & (ppm): 14.0,
62.9, 97.8, 122.6, 127.7, 130.1, 133.2, 136.4,
148.6, 161.6, 171.3 and 187.5.

2B (ethyl 2-hydroxy-4-[(E)-2-(3’-metoxy-
4’-benzyloxyphenylvinyl)]-4-oxo-2-butenoate).
IH NMR (DMSO-ds, 200 MHz) & (ppm): & 7.86
—6.98 (m, 11H, CHar + CH=), 6.58 (d, J = 7.7
Hz, 1H, CH=), 5.15 (s, 2H, CHy), 4.28 (q, J =
7.1 Hz, 2H, CHy), 3.83 (s, 3H, CH3), 1.29 (t, J =
7.1 Hz, 3H, CH3).2*C NMR (DMSO-ds, 50
MHz) & (ppm): 14.0, 55.9, 62.2, 70.1, 111.1,
113.4, 121.6, 128.0, 128.2, 128.6, 136.8, 149.6,
150.8, 161.8 and 185.9.

3A [Pd(2A):]. Yellow crystal; yield: 86%;
mp = 287 °C; UV-Vis (PBS, Ama/nm,
(log(e/M™* cm™)): 339(4.11); IR (KBr, cm—1):
v 3451, 3084, 2988, 1725, 1587, 1556, 1520,
1441, 1350, 1298, 1078, 1017, 711; *H NMR
(DMSO-ds, 400 MHz) 6 : 8 1.16-1.36 (m, 6H,
2xCHj3), 4.25-4.36 (m, 4H, 2xCHy), 7.71-7.90

(m, 2H, 2xCH=), 8.14 (s, 2H, 2xCHa,), 8.31-
8.70 (m, 6H, 2xCHa,) ppm; ESI-MS (m/z):
[M+] = 634; Calcd for CysH20N,01,Pd (%) C
45.41, H 3.18, N 4.41; found: C 45.50, H 3.20,
N 4.39.

3B [Pd(2B);]. Orange powder; vyield:
83%; mp = 205 °C; UV-Vis (PBS, Amad/nm,
(log(e/M™* cm™)): 310(4.49); IR (KBr, cm—1):
v 3507, 2933, 1725, 1558, 1508, 1417, 1260,
1164, 1137, 1019, 843, 747; 'H NMR (DMSO-
ds, 400 MHz) & 1.15-1.31 (m, 6H, 2xCHg),
3.74-3.85 (m, 6H, 2xOCHa), 4.19-4.32 (m, 4H,
2xCHjy), 5.11-5.16 (m, 4H, 2xOCH), 7.03-7.76
(m, 22H, CH= + CHar) ppm; ESI-MS (m/2):
[M+] = 870; Calcd for CasH42012Pd (%) C
60.80, H 4.87; found: C 60.88, H 4.88.

Cell lines

Human cervix adenocarcinoma cells
(HeLa), breast tumor cell line (MDA-MB
231) and human fetal lung fibroblasts
(MRC-5) were obtained from the American
Type Culture Collection (ATCC). Cells
were maintained in DMEM (Dulbecco's
modified  Eagle's medium)  medium
suppemented with 10% heath-inactivated
FBS (Fetal Bovine Serum), L-glutamine

(2mmM), non-essencial amino acids
(0,1mM), penicillin (100 IU/mL) and
streptomycin (100 pg/mL)(Sigma,

Germany). Cells were cultivated at 37°C in
an 5% CO; atmosphere, and absolute
humidity.

MTT assay

Cytotoxicity of palladium(ll)
complexes 3A and 3B against human cell
lines was performed by tetrazolium
colorimetric MTT assay (Sigma, Germany).
The assay is based on the transformation of
the tetrazolium salt 3-(4, 5-dimethylthiazol-
2-yI)-2,5-diphenyl tetrazolium bromide
(MTT), to formazan by mitochondrial
dehydrogenase in viable cells. Briefly, cells
were harvested and plated in 96-well
microtiter plates (Thermo Fisher Scientific,
United States) at an optimal seeding density
of 5x10% cells per well and incubated
overnight for adherence. After overnight
incubation, the medium was replaced with
medium containing a range concentration of
tested compounds (100, 30, 10, 3, 1 and
0.3uM) or with fresh medium as a control.
Cisplatin was used as reference compound.
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Cells were incubated at 37°C in a 5% CO:
atmosphere and absolute humidity for 24
and 48 hours. After incubation, media was
removed and 100uL of MTT (0.5 mg/mL
PBS) was added to each well. After 4h
incubation under culture conditions MTT
solution was removed and 150uL of DMSO
was added to dissolve the formazan crystals.
Absorbance was measured at 550 nm with a
multiplate reader (Zenith 3100, Anthos
Labtec Instruments GmbH, Austria).
Experiments were performed in triplicates
and repeated in three independent series.
Cytotoxicity was calculated according to the

formula:  [(AcontroL-AtesT)/AcontrRoL]X100.
The ICso  value  (50% inhibitory
concentration) was  calculated using

ED50plus v1.0 software.

Docking studies

The X-ray crystal structureS of B-DNA
(PDB ID: 1BNA) and BSA (PDB ID: 4F5S)
were acquired from the Protein Data Bank
(PDB) (RCSB PDB: Homepage). Docking
processes were carried out using Autodock 4.2
(Frisch, et al., 2013) software equipped with the
graphical user interface (GUI) Auto-DockTools
(ADT 1.5.6rc3) (Morris, et al., 2009). Then the
polar hydrogen atoms were added, and ADT
was used to remove crystal water, Geisteiger
charges were added to each atom, and merge
non-polar hydrogen atoms to the DNA
structure. The structures were then saved in
PDBQT file format, for further studies in ADT.
For the visualization of the docking results, a
free version of the Discovery Studio Visualizer
3.5.0 Accelrys Software Inc. (Ju, Ding, Sun, &
Chen, 2015) software has been used (Sanner,
1999).

CONCLUSION

In order to investigate the anticancer
potential, two novel palladium(ll) complexes
with acyl pyruvates as ligand were tested on
MDA-MB-231 and HelLa cancer cell lines.
Complex 3A showed excellent cytotoxic
activity, while complex 3B showed moderate
activity on the tested tumor cell lines. In
addition, 1Cso values for complex 3A were
similar to the 1Csy values of cisplatin. To
determine the selectivity, the cytotoxic effects
of complex 3A were examined on human fetal
lung fibroblasts (MRC-5), showing that all 1Cso

values were higher than 100 pM, indicating
good selectivity which is crucial since good
selectivity is one of the main factors for a new
antitumor drug candidate. Investigations of
mechanism of anticancer activity reviled that
complex 3A induced apoptotic type of cell
death in both HeLa and MDA-MB 231 cell
lines. The results of cell cycle analysis showed
that 3A induced cell cycle arrest in GO/G1
phase. In addition, the investigations of
interactions with cisplatin revealed that 3A can
be useful as adjuvants in cancer therapy by
reducing the dose of cisplatin and in this
manner its’ side effects. Further investigations
of interactions with biomacromolecules such as
DNA and a transport protein were performed.
Calculated Ky, values for the interactions of
complex 3A with DNA implied that our
compound interacts with the DNA molecule
through intercalation. By examining the binding
mode of complex 3A to a transport protein, we
calculated the binding constant K,, indicating
that is able to be transported and distributed to
cells in an adequate manner. A molecular
docking study was performed to investigate in
more detail the mode of binding to DNA and
serum albumin molecules. Finally, all results
indicate the great potential for future
application of novel palladium(ll) complex 3A
in clinical practice in the future.
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ABSTRACT

The article examines the role of small,
medium and large enterprises in the economy
of Republic of Srpska for the period from
2014 to 2022 year. The authors analyzed the
economic indicators, according to company
size (profitability rate, labor costs per
employee, added value per employed person
- productivity, employees - annual average
and average wages paid per employed
person), and also annual business indicators
by company size (number of entrepreneurs,
number of employees, number of companies
and turnover). The aim of the paper is to
analyze the operations of SMEs in order to
give recommendations for future business
improvement and to indicate the main

obstacles and weaknesses as well as
recommendations. The method of description
and classification of data and the method of
analysis and synthesis were used in order to
achieve the objectives of the research.

Keywords: economic indicators, business
indicators, entrepreneurship, Republic of
Srpska, SME.

INTRODACTION

With  economic  and  economic
development and growth, the wealth of both
societies and individuals should be increased,
as well as technological progress should be
intensified, which will significantly change
the living and working conditions of people,
especially in the most developed parts of the
world. Republic of Srpska should also strive
for this goal.

The largest number of companies in
Republic of Srpska belong to the SME
category, that is, the largest nhumber of them
are organized in the form of a limited liability
company, and most often with the minimum
prescribed share capital. It is a fact that the
economic sector and its entities face
numerous difficulties and obstacles in their
functioning. Due to the stated reason, this
article will concentrate on these categories.
Entrepreneurs in Republic of Srpska are
exposed to numerous fiscal and parafiscal
burdens. An unfavorable business
environment is characterized by high business
costs caused by high taxes and contributions,
numerous fiscal and parafiscal levies, various
taxes, bureaucracy, unfavorable loans, slow
debt collection, smuggling and illegal work.
The burden on entrepreneurs greatly affects
the creation of an unfavorable environment
and non-competitiveness of the domestic
economy. Large parafiscal burdens have a
negative effect on attracting foreign
investments.

Bosnia and Herzegovina, and therefore
Republic of Srpska (as part of it), is going
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through a phase of intensive legislative
reform in the field of economy. The goal of
the reform is to create a favorable
environment for starting and developing
businesses. The role of entrepreneurship in
the economic development of Bosnia and
Herzegovina (BiH) is becoming particularly
relevant. The pace of reform in the sector of
small and medium-sized enterprises is limited
by the problems of complex administration,
incoherent regulations at various levels of
government and relatively weak coordination.
The SME sector stimulates the transformation
of social and state into private ownership,
since small and medium-sized enterprises in
private ownership are more flexible and can
adapt more quickly to oscillatory changes in
the market. They generate employment, help
the diversification of economic activity and
influence the development and increase of
export activity and trade. Also, SMEs occupy
a significant place in the field of innovation,
as well as high-tech jobs. Thanks to their
flexibility and innovation, many of them
become large enterprises. In this process,
emphasis should be placed on creating a
friendly business environment in which the
transformation of society towards a market
economy should take its place (Dusani¢-
Gaci¢, 2022). Also, it is very important to
point that job satisfaction and employee
engagement are key drivers of retention,
performance, low turnover rates,
organizational citizenship  behavior and
customer-oriented behavior which leads to
customer loyalty (Milovanovi¢, Mamula
Nikoli¢, & Peri¢, 2022). The goal of the
research is to identify the decrease or increase
of registered entities in Republic of Srpska
(RS). Entrepreneurship develops creativity,
improves the birth of ideas and enriches
human needs.

THEORETICAL BACKGROUND
Entrepreneurship develops creativity,
improves the birth of ideas and enriches
human needs. It is neither science nor art, but
a practice based on knowledge, which rests on
the need for constant changes, during the
realization of economic activities. Drucker
(1996) believes that it is not enough just to
combine resources in entrepreneurship in a
new way, but also to create them, which leads
to new companies. An interesting conclusion

was also reached by a group of authors which
states the highest level of innovation culture is
present in micro, then in small and the lowest
is in medium size enterprises (Pavlovié,
Raskovi¢-Depalov, & Milovanovi¢, 2023).
This leads to the conclusion that micro-
enterprises see their biggest potential in
innovations they deliver and this is why they
put efforts in the development of innovation
culture from the very beginning.

There is no universally accepted
definition of entrepreneurship. For many
authors, it is synonymous with innovation.
Entrepreneurship is taking risks or starting,
owning and managing your own business
(Dusani¢-Gaci¢, Novakovi¢, & Mirosavljevic,
2022). An entrepreneur finds, evaluates and
develops a chance, against the forces that
prevent the creation of something new.
Entrepreneurship is management that implies
constant concern for opportunities and
challenges, regardless of whether it is about
developing the business of an already
established organization or about creating a
new business and a new organization.
Creative destruction is the process of breaking
down the existing structure in order to
increase its quality and efficiency. In order to
create something new, we have to "destroy"
what already  exists.  According to
Schumpeter's vision of capitalism, the
innovative efforts of entrepreneurs are the
main driver of long-term economic growth,
despite the fact that in this process the value
of existing companies that enjoyed a certain
degree of monopoly is  destroyed
(Schumpeter, 1962). Ludwig von Mises
(1966) one of the most significant
representatives of the Austrian economic
school, believed that in the imaginary
construction of the equilibrium system, no
one is an entrepreneur. However, in dynamic
reality, every participant is an entrepreneur.
According to Mises, all economic decisions
involve making decisions in accordance with
future uncertainty. He defines an entrepreneur
as a decision maker whose behavior is
influenced by the future itself and his vision
of the future. lzrael Kirzner (1973), a
representative of the Austrian school of
economics and a student of Ludwig von
Mises, believed that the essence of
entrepreneurship is to quickly respond to
profit opportunities that appear on the market.
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Mark Casson (1982) one of the most
respected contemporary British economists,
believes that an entrepreneur is someone who
specializes in making "right" decisions.
Jeffrey Timmons (1989) professor of
entrepreneurship at Babson College and
Harvard Business School, sees
entrepreneurship as the ability to create
something and practically make it "out of
nothing". William Bygrave (2003), one of the
leading contemporary authorities in the field
of entrepreneurship and a professor at Babson
College, believes that an entrepreneur is any
person who starts a new business. His opinion
is that an entrepreneur can be revolutionary
only in rare situations. Raajpoot, & Sharma
(2021) suggest that managers should
understand their central role in setting
innovation culture which is important for
success of new services. In the absence of
innovation culture, understanding customer.

METHODOLOGY AND RESULTS

In order to be able to evaluate the
development of the SME sector in countries
in transition, UNECE introduced the SME
Development Index, which is a complex of
economic indicators that incorporate the share
of the SME sector in the overall performance
of the national economy, based on three
economic indicators. These are: share of
private property, share of SMEs in GDP, the
share of the workforce in the SME sector in
relation to the workforce of the entire country.
In the first group of countries, the SME
Development Index ranges from 500 to 2,200
USD per inhabitant, in countries of the middle
level of transition it is less than 500 USD, and
in countries with the slowest growth it is less
than 100 USD per inhabitant. In our research,
we used data available on the web portal of
Republic of Srpska Institute of Statistics. In
order to achieve the goals of the research in
accordance with the defined research subject,
the following methods were used: method of
description and classification of data, method
of analysis and synthesis.

The authors also analyzed the following
economic indicators: Profitability rate (in %);
Labor costs per employee (in BAM); Added
value per employed person - Productivity (in
BAM); Employees - annual average; Average
wages paid per employed person (in BAM)
(Table 1, Table 2, Fig 1).

As table 1 shows, the profitability rate
(%) in small businesses has a constant growth
throughout all 9 observed years except in
2017, when it was 12.9%. In the case of
medium-sized enterprises, the continuity of
growth is interrupted in 2018 (9.1%) and in
2022 (12.2%). With large enterprises, there is
no continuous growth, but there is variability.
The profitability rate, expressed as a
percentage, typically indicates the level of
profitability of a company or industry. It
measures the efficiency of a company in
generating profit relative to its revenue or
investment. A higher profitability rate
suggests that a company is more efficient in
converting revenue into profit, which is
generally a positive sign for investors and
stakeholders. The profitability rate can be
calculated using various metrics, such as net
profit margin (net income divided by
revenue), return on investment (ROI), return
on equity (ROE), or earnings before interest,
taxes, depreciation, and  amortization
(EBITDA) margin. These metrics help assess
the financial health and performance of a
business and are crucial for decision-making
processes, such as investment analysis,
strategic ~ planning, and  performance
evaluation.

The constant growth of Labor costs per
employee (in BAM) recorded an interruption
in 2016 for small and 2017 for medium-sized
enterprises. Also with this indicator, there are
oscillations when it comes to large
enterprises. Labor costs per employee
encompass various expenses related to
employing workers, including wages, salaries,
bonuses, benefits, social security
contributions, and other related expenses such
as training costs. It's a crucial metric for
businesses as it directly impacts their
financial performance and competitiveness.
Next indicator "Added value per employed
person - Productivity" typically represents the
amount of value added to goods and services
by each employed person in a given economy
or within a specific industry. It is a measure
of labor productivity, indicating how
efficiently workers are contributing to the
production process. When it comes to this
indicator, a similar situation is recorded as
with the previous indicator (Labor cost per
employee), for all three business sizes.
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Also, table 2, which shows Average
wages paid per employed person (in BAM)
shows an irregularity in growth in 2017, with
net salary and gross pay. As for Employees -
annual average, continuous growth in the
number of employees can be observed for

Employees in business entities, but analyzing
"Entrepreneurs and employees of
entrepreneurs” there is a noticeable break in
the growth of the number of employees in
2020.

Table 1. Economic indicators according to company size in Republic of Srpska (from 2014 to 2022 year):
Profitability rate (in %); Labor costs per employee (in BAM); Added value per employed person - Productivity

(in BAM)
Indicator BUsiness size small (0-49 medium (50-249 large (250 and over
employees) employees) employees)
2014. 132 58 16,7
o 2015. 133 78 19,4
= 2016. 145 10 18,2
lg 2017. 12,9 10,2 18,6
S
> 2018. 142 9,1 19,4
5 2019. 155 10,5 17,3
£ 2020. 15,9 117 16,9
a 2021. 17,2 14,4 18,5
2022. 173 12,2 17,4
C 2014. 10839 12845 18771
3 2015. 10967 12998 18537
2 2016. 10672 13383 17892
E_ 2017. 10973 13229 17393
5 % 2018, 11554 13652 17896
8 2019. 11966 14480 18453
8 2020. 13075 15007 18926
3 2021. 14028 16178 20279
- 2022. 16465 18707 22343
é 2014. 22936 20772 32580
3
] s 2015. 23564 23531 34713
oZ 2016. 23849 26814 34018
—E g 2017. 23029 25962 35162
E g 2018. 26030 25187 37394
53 2019. 28191 27171 35186
‘_E E 2020. 28987 28619 34987
E 2021. 34314 35309 42168
§ 2022. 40068 38248 47287
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Table 2. Economic indicators in Republic of Srpska (from 2014 to 2022 year): Employees - annual average;
Average wages paid per employed person (in BAM).

Entrepreneurs
Indicator  year gross —ndicator year and employees Total
pay of entrepreneu rs
g 2014. 825 1334 2014. 204714 36830 241544
- 2015. 831 1340 S 2015. 207709 38266 245975
% S 206 836 1344 g 2016. 213844 39461 253305
gm <L 2017 831 1331 E 2017. 219899 40709 260608
EE 2018 857 1358 5 2018. 225342 40967 266309
% é 2019. 906 1407 g' 2019. 230538 41828 272366
=8 2020, 956 1485 ;> 2020. 232546 41681 274227
g 2021. 1004 1546 g 2021. 236254 42776 279030
§ 2022. 1144 1730 - 2022. 243115 43564 286679
Profitability rate (in %) Labor costs per employee (in BAM)

25 25000

5000

(1] 0
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Fig. 1. Economic indicators according to company size in Republic of Srpska (from 2014 to 2022 year):
Profitability rate (in %); Labor costs per employee (in BAM); Added value per employed person - Productivity
(in BAM); Employees - annual average; Average wages paid per employed person (in BAM) (Authors according
the Republic of Srpska Institute of Statistics)
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The authors analyzed "Annual business of companies; Turnover (0000 in BAM). The
indicators by company size in Republic of analyzed period is 9 years (from 2014 to 2022)
Srpska" (from 2014 to 2022 year): Number of (Table 3, Fig 2).
entrepreneurs; Number of employees; Number

Table 3. Annual business indicators by company size in Republic of Srpska (from 2014 to 2022 year): Number
of entrepreneurs; Number of employees; Number of companies; Turnover (0000 in BAM)

medium (50-249 large (250 and over

Indicator Business size employees) employees)

. 2014. 18576 7 0

= 2015. 18834 9 0

5 2016. 18657 9 2

o) 2017. 18033 12 3

= 2018. 17801 11 3

“é 2019. 17907 15 3

3 2020. 17629 16 2

§ 2021. 18743 17 2
2022. 19370 16 2
2014. 7074 381 58

g 2015. 7023 356 63

s 2016. 6900 371 70

E 2017. 7539 417 78

g 2018. 7495 418 87

e 2019. 7556 435 88

£ 2020. 7265 429 95

2 2021. 7840 427 94
2022. 8322 440 97
2014. 86252 39287 38895

9 2015. 89374 37659 41700

> 2016. 90050 38074 43951

TEl 2017. 88805 42781 49011

- 2018. 90776 42738 53371

5 2019. 93992 44977 55329

E 2020. 91087 43272 56242

z 2021. 93675 43661 56244
2022. 95724 44486 58257
2014. 9471853 5376298 3222574

s 2015. 10088261 5102289 3469023

= 2016. 9586490 5098286 3898609

-'OE 2017. 9847602 5328347 4673038

8 2018. 10702495 5442864 5353766

g 2019. 11248247 5464171 5338391

2 2020. 10589231 5038512 5354051

2 2021. 12587102 5818958 6637779
2022. 14942143 7114550 8337125
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Many economists argue that these metrics
are fundamental for assessing the scale, growth,
and economic contribution of businesses within
an industry or economy. They provide insights
into the entrepreneurial ecosystem, business
dynamics, employment trends, and revenue
generation, helping stakeholders understand the
business landscape and make strategic
decisions.

It is known in the literature that "Number
of Entrepreneurs” refers to the count of
individuals who have started or are involved in
establishing and managing a business venture.
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Entrepreneurs are individuals who take on the
risks associated with starting and operating a
business with the aim of making a profit. These
metrics show that there is a decline from 2017
to 2020, and that the number of entrepreneurs
was decreasing. In 2021 year the number would
approximately return to the number from 2017.

As for medium entrepreneurs, the
continuous increase in the number of such
entrepreneurs was interrupted in 2018, but
continued the following year. For large
entrepreneurs, the number has been the same
for the last three years.
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Fig. 2. Annual business indicators by company size in Republic of Srpska (from 2014 to 2022 year): Number of
entrepreneurs; Number of employees; Number of companies; Turnover (0000 in BAM) (Authors according the
Republic of Srpska Institute of Statistics).

"Number of Companies" represents the
total count of registered or active businesses
within a particular jurisdiction or industry. It
provides an indication of the level of business
activity and competition in a given market or
economy. Only large companies see the
continuity of the growth of the number of
companies. Analyzing the numbers of small and
medium-sized  companies, variability s
noticeable from year to year.

As table 3 and Fig. 2 show "Number of
Employees™" metric indicates the total count of
individuals who are employed by a company or

organization. It includes full-time, part-time,
and temporary workers. The number of
employees is a crucial measure of workforce
size and organizational capacity. Looking at the
data of the mentioned indicator, the situation is
noticeable, as with the previous indicator and
business sizes.

Turnover, also known as revenue or sales,
refers to the total income generated by a
company from its primary business activities,
such as selling goods or services, over a
specific period, usually a fiscal year or quarter.
It represents the top-line financial performance
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of a business before deducting expenses. Also
with this indicator, the situation is similar, as
with the previous two, with the fact that there is
a noticeable increase in turnover in 2022
compared to the previous year for all three
business sizes.

DISCUSSION

In most countries in transition, including
in RS, there is underdevelopment of one or
more levels or non-cooperation and
inconsistency, so the situation is often
encountered that, although the government has
set the goal of developing the SME sector,
support for it is still weak even in the initial
phase. Until now, the lack of comprehensive
legislation related to the development of
entrepreneurship and SMES in countries in
transition  has  mostly  hindered their
development. The key condition for success is
the creation and adoption of a coherent and
transparent SME  development  program,
assistance and promotion, so that the legal,
technical and financial conditions are applied
comprehensively and in a complementary
manner (Dusani¢-Gacic¢, 2022).

The main weaknesses of the institutional
framework for the development of the SME
sector and entrepreneurship are:

1. The complexity of the institutional
arrangement due to the existence of 14
governments throughout BiH, within
which is RS, on their territorial entities,
and each of them has its own
characteristics of creating and
implementing policies;

2. Lack of coordination and cooperation
between institutions dealing with SME
policies at the state and entity level;

3. Limited capacity of these institutions;

4. High dependence on initiatives and
programs financed by donors.

However, entrepreneurs have the
possibility of incentives that are not unified at
the level of BiH, nor in RS. However, we can
single out that financial support programs are
available that are intended for those who plan to
start their own business or are entrepreneurs in
the initial phase of development. The programs
that have been continuously implemented in
recent years are:

» The Start-up program is a combination of
loans and grants through which beginners

can acquire new or used equipment
necessary for starting a business, finance
ongoing maintenance of business or
production premises, as well as cover
operational costs.

» The early development program is
intended for young companies that
develop a technological innovation for
which there is a need on the market. The
program is designed with the intention of
supporting the survival of the company
during the critical phase of research and
development and enabling the
development of business capacities with
which to place their innovations on the
market.

» The subsidy for self-employment is
intended for the unemployed who are
registered with the National Employment
Service and have completed training to
start their own business.

CONCLUSIONS

Despite slight progress, SME culture is
still at an initial, initial level in countries in
transition. It is necessary to develop coherent
national educational programs in which
individual initiative and creativity are promoted
from the very beginning and are later monitored
in the subsequent professional education of
entrepreneurs. Basic obstacles to faster
development of the SME sector are classified
into six main areas: financial obstacles,
institutional obstacles (including regulatory
framework and taxation regime), competitive
market barriers, barriers related to internal
organization and resources, social barriers
(including support from government agencies)
and the degree of trust between businesses. The
basic views of what is considered a key
obstacle in the development of the SME sector
are classified into two approaches: the "money
first" approach (unfavorable conditions under
which the bank provides financial support to
SMESs) and the "institutional" approach (non-
financial obstacles represent a key barrier to
growth).

The authors conclude that the main
weaknesses for the development of the SME
sector and entrepreneurship are the complexity of
the institutional and political structure of BiH, the
lack of coordination and cooperation between
institutions at the entity and state level, high
dependence on donor funding. The opportunities
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that have been provided are available financial
support programs for starting your own business,
which have been continuously implemented in
recent years for entrepreneurs in the initial phase
of development, which were previously discussed.
The recommendations are focused on better
information and education about the mentioned
programs, in order to use them more purposefully.

Interest in the role of SMEs in the
transition process has grown rapidly in recent
years and there is now general agreement that
the SME sector can play a key role in the
transition process. Blanchard (1997) believes
that the essence of the transition is the
reallocation of resources from the state to the
private sector, combined with the restructuring
of enterprises. The establishment of new
companies is a key mechanism through which
the reallocation process can bring results.
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ABSTRACT

The study paper's focus is on establishing
the connection between marketing initiatives
and the strategy used by numerous volunteers to
plan sporting events. The manager of the
volunteer sector is responsible for assembling a
project team and overseeing the recruiting,
selection, training, deployment, supervision,
and coordination of volunteers while they work
as volunteers at major sporting events. The
greatest candidates for this position are
coordinators for the volunteer sector who have
experience as volunteers, as they can inspire
others to perform selfless volunteer work.
Research has shown that in order to effectively

oversee 800 unpaid employees, someone must
first build a direct relationship with them—
something that can only be done in the event
that there are a significant number of trained
coordinators. Additionally, it is essential to
heavily publicize the volunteer contest and
emphasize the advantages that volunteers obtain
by taking part in order to attract a big humber
of participants. In  addition to the
aforementioned,  well-planned,  organized,
intricate, and gradual preparation that begins
several months prior to the competition is
required to prepare a big number of volunteers
for high-quality and committed involvement at
a sporting event. After receiving top-notch
training, volunteers can serve in any area of the
competition. Additionally, volunteers who have
previously taken part in a well-run sporting
event typically return to sports volunteering
multiple times. Ultimately, the paper's set
hypothesis—which related to the contention
that there is a positive connection between
marketing initiatives, sports event organization,
and the approach of volunteers.

Keywords: sports competitions, sports
volunteerism, volunteers, marketing.

INTRODUCTION

History has revealed how important
sporting events are, talking about the role they
played in the development of society and many
communities on our planet. Sporting events are
different from non-sporting events and
competitions. There is a difference in the sense
that some form of competition involving
physical strength is involved. Moreover, the
emotional component makes sports events
unique, and indeed, this characteristic becomes
essential for the commercial and marketing
purposes of the events themselves, which has
significant economic implications and other
impacts. The growing popularity of sporting
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events is a global phenomenon, resulting in
larger and larger events being established
around the world to capitalize on the associated
economic  potential. Sports events are
characterized by their complexity and time
constraints:  sports events involve many
stakeholders and cannot be easily changed,
especially due to the athletes’ competition
calendar. However, in recent times, in the face
of the crisis caused by the coronavirus
(COVID-19), mega events such as the 2020
Tokyo Olympics have been postponed, adding a
new challenge to the event industry in general
and event managers in particular.

The research subject of the paper includes
determining the connection between the
organization of sports competitions, the
approach of volunteers, and the application of
marketing activities.

The research aims to determine, based on
the available relevant literature, the contribution
of marketing activities in the approach of
volunteers to sports competitions.

SPORTS EVENTS PLANNING PROCESS
The importance of sporting events in
terms of their impact and benefits, especially
large international events, is well documented
and also well covered in the media, such as
television, billboards, newspapers, etc (Allen,
O'toole, Harris, & McDonnell, 2012). In
general, most attention is paid to economic
benefits, mainly because they are easier to
quantify. However, other less quantifiable
benefits, including regeneration, physical
heritage, cultural, social, environmental,
tourism, and sports development, may have
more significant value in the long term.
Evaluation of the theories of Bowdin,
McDonnell, Allen, & O’Toole (2001) and Getz
(1997) show that they propose that event
planning is a phased process. Others such as
Catherwood and Van Kirk (1992), Goldblatt
(1997) suggest a less formal approach to event
planning. These theories and models generally
accept that event organizations need to plan
strategically for the long term, including
responsibility for the ongoing and long-term
management of the financial and physical
legacy of major events. Getz (1997) believes
that long-term gains and losses should be
assessed in the feasibility phase of the planning
process. Allen, et al. (2012) and Bowdin, et al.
(2001) follow a similar approach. Several

theories also consider closure or shutdown
(Allen, et al., 2012; Shone, & Parry, 2001).

The latter (Allen, et al., 2012)
acknowledge that some thought should be given
to the intended legacies in the formation of
goals at the beginning of the planning process.
However, the theory offered seems to be more
suited to the short-term benefits that events can
bring rather than the long-term value that major
international events can be strategically planned
for. What the models don't cover is where
developing strategies for successful long-term
legacies should be in the event planning
process. There is a need to include specific
long-term strategies when planning major
international sporting events and strategies that
will extend beyond the event itself. Second, it is
accepted that the existing theory and models of
event planning adequately enable the realization
of events, but not particularly for large sporting
events. What is needed, therefore, is a more
comprehensive process that can encompass the
planning needs of sporting events, a process
that can accommodate sporting events of all
sizes and intentions and thereby enable the
event to deliver benefits in the long and short
term.

A new approach to the process of event
planning

Any  potential  long-term  benefits
attributed to an event must be comprehensively
covered by strategies that ensure long-term
success.  First, incorporating  cost-benefit
forecasting in the feasibility phase of the event
planning process would allow organizers to not
only forecast the extent of their event's benefits
and budget accordingly but through that
forecasting, get support for the event at an early
stage and appropriate stage.

Second, implementation strategies for the
use of new facilities and/or regeneration
projects must be embedded to ensure their long-
term future. Third, assessing the impact of such
an event requires not only an assessment of the
short- and medium-term economic and cultural
benefits. It also requires a long-term
assessment, perhaps as long as 10 years or
more, of sustainability and permanence, in
other words, the success, regeneration, and
legacy created as a result of setting up the
event. Fourth, for the goals to be met, there is a
reason to include mechanisms in the process
that will enable continuous alignment with
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short-term, medium-term, and long-term plans.
What follows is a new process of event
planning that includes both the short-term
requirements for implementing the event and
the long-term goals that become the legacy of
the event (Masterman, 2003a; Masterman,
2003b). The model presented here aims to
address the planning process necessary for all
scales of events and whilst this text deals with
the management of sporting events, it is
suggested that this process is universally
applicable throughout the event industry.

The event planning process

v
Concept /D

.

Feasibility

Bid
¥
*| procedure

Implemer_llati on

Short, medium and long
term

Feedback
Continuous evaluation
feedback and alignment
with objectives

Figure 1. Planning of events and happenings
(Masterman, 2003a; Masterman, 2003b)

A step-by-step process

The model of the event planning process
consists of up to 10 different stages. There is
justification for a phased process where
progression through the planning process is
done step by step. Manchester, for example,
decided on urban regeneration goals before
deciding to bid for both the 2000 Olympics and
the 2002 Commonwealth Games (Bernstein,
2002). Next, the feasibility of the latter being
able to successfully meet the objectives in the
long term was considered. After deciding to

proceed, the city then went to bid for the event.
Then there was the development of strategies
before the event, to make the event long-term:
for example, building the facilities and ensuring
their subsequent use before construction. The
policy of building permanent facilities only
when the subsequent use and users were certain
shows that the city not only planned for the
long term in the pre-event phase but also was
not ready to advance to the next phase in its
planning until these conditions were met
(Bernstein, 2002). The handover phase
followed the implementation of each event,
followed by evaluation and feedback in a
similar fashion as the final phase. A review of
the literature related to the event planning
process also supports the phase model (Allen, et
al., 2012) with the remainder of the literature
showing no arguments against it. The main
advantage of the staged process is that it is an
effective way to avoid moving forward too
quickly and to find that efforts and budgets
have been spent unnecessarily. There is also
justification for completing each phase before
moving on to the next to maintain efficiency in
terms of both time and finances. This is also
advocated by Allen, et al. (2012), Bowdin, et al.
(2001), Getz (1997). A description of each
stage of the process follows with the Sydney
2000 Olympic Games, Manchester 2002
Commonwealth Games, and Sheffield 1991
World Student Games serving as examples of
key points.

Goals

It is important to identify why the event is
going to be organized before deciding what the
event will be or what it will look like, so
objectives are the first stage in the process.
Objectives determine the nature and scope of
the event. In the case of major international
sporting events, host cities may have
regeneration  objectives such as  the
redevelopment of derelict land for new
facilities, and residential and business
opportunities. The event becomes a catalyst for
achieving such goals. Therefore, for this scale
of events, it is important to consider how the
goals of the event can fit into the wider urban
plans. For all scales of events, whether
international or local, the objectives refer to
what the event itself is intended to achieve. It
could be for monetary gain, to develop
participation in sports, to determine winners
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through ~ competitions, and to engage
communities. Whatever the objectives are, they
are what the event will be measured against to
determine whether or not it was successful.

The use of objectives is not necessarily
widespread in the industry. Emery (Emery,
2010), for example, surveyed 400 major
sporting event organizers and found that
although 64% of respondents claimed to have
used goals and objectives, they were generally
one general goal and/or lacked detail. There can
be several reasons for this. One could be
management complacency, but it could also be
due to the perception that setting goals is too
difficult a task due to the diverse nature of the
various actors involved. Setting goals for a long
planning process can also be considered too
inflexible an approach when so much can
change in the interim. Also, since targets are
used as a possible benchmark for an event,
there may be a reluctance to use them
politically. After all, not many people want to
be seen to fail. The argument in favor of using
event objectives is that they provide direction
for planning and execution. Event management
texts agree that the use of objectives is essential
to the production of a successful event (Allen,
et al., 2012; Bowdin, et al., 2001). However,
not everyone agrees that they should be ahead
of the development of the event concept in the
planning process. Some describe a process that
begins with a concept and includes an intention
to bid for an event where appropriate (Allen, et
al, 2012), or an idea and a proposal.

Getz (1997) suggest that scanning the
internal and external environment is necessary
before setting the vision and goals for the event.
Shone, & Parry (2001) at least wrap all of these
elements into one initial phase that includes
goal setting, and Allen, et al. (2012) and
Bowdin, et al. (2001) agree that goals are
needed before any situational analysis. Process
and Event Management recognizes the need for
objectives to be the first stage in the planning
process. A concept is a vehicle designed to
achieve goals and can only be designed once
the goals are set. A lot of it is about having
smart goals, that are specific, measurable,
achievable, realistic, and timely. To make them
achievable and realistic for sporting events, the
next stage in the process, feasibility, is key.
That they are specific, that they are achieved in
a certain time frame, and that they have
performance indicators that can be measured

helps the penultimate stage of the process,
evaluation. To determine the objectives, it is
necessary to identify all interested parties and
consider their requirements in this first phase so
that they can be included in the event planning.
This includes considering potential partners and
related strategies. Key questions that should be
asked at this stage include: why is the event
being held, what is to be achieved, who
benefits, and how? Although it is not necessary
to categorize the goals of sporting events to
determine them, in the analysis they can be
political, social, cultural, environmental, or
economic. Such categorization can help
determine  who are the people and/or
organizations that influence the execution of the
event; in other words, its stakeholders.

Stakeholders

> Buyers: seat and corporate ticket buyers,
athletes or competition participants,
advertisers, buyers of corporate packages
such as those for franchise space,
sponsors, and merchandise buyers.

» Suppliers: Organizations used to supply
equipment, services, or goods in
connection with the event, for example,
tournament equipment, legal advice, food
and drink, transport, and emergency
services.

» Partners: Many sporting events are not
possible without the sanction of the
relevant  regional, national, and
international governing bodies, and these
bodies also run their sports. Other partners
may be local, regional, or national
governments or their agencies. Separate
event management organizations may well
combine forces to execute an event.
Sponsors are often referred to as partners
both in terms of ownership rights and
because of the longevity and/or closeness
of the relationship, as are those media
organizations that purchase event rights.

» Investors: Some of the above partners
may also be investors as they have a
vested interest as a result of providing
financial resources either in cash or
through services/goods in kind. This
interest may result in a monetary return on
investment, but not always. Municipal or
agency investments may require non-
financial returns such as sports, cultural,
or social development.
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» Staff: Permanent staff, short-term staff,
sub-contractors, and volunteers may fall
into this category.

» External influences: This includes event
publicity that is important to the success
of the event and therefore influences any
decision-making even if it is not directly
related to the event in any of the above
conditions. For example, the local
community where the event takes place,
pressure groups, local and national
governments from legislative, economic,
health and safety, cultural and social
aspects, certain politicians, and the media.
At this stage, it is also important to review
any reports that have been received for the
event.

For example, the competition to win the
right to organize an event is increasingly used
by event owners. In the corporate world,
propaganda is growing against others to run a
sporting event on behalf of the event owner.
The sports management agency will have to
discuss, negotiate, and fulfill the set conditions
and objectives of the latter. Even if there is no
competition, there will likely be such a brief. In
the same light, event owners are increasingly
using bidding where host cities compete for the
right to host large events. Again, each offer will
need to meet different conditions or criteria to
be successful (llic, & Ostojic, 2023). The
planning process must have built-in alignment
mechanisms that ensure that objectives are
assessed at all stages of the planning process
(llic, Stojanovic, & Ostojic, 2024). Alignment
can be achieved through the identification of
performance indicators and targets. For
example, in setting goals that include the long-
term success of the facilities and the resulting
economic gain from organizing the event, the
planning process is automatically given
performance measures. For all extensive sports
events, by setting deadlines for achieving a
certain level of income, prescribed levels of
media coverage, or signing appropriate
contracts, the process gets its integrated
indicators. Incorporating mechanisms and
operational systems through the planning phase
of implementation and thereby allowing further
reflection on how the project can be improved
will also ensure that in the end, the event
achieves what it should achieve.

MATERIALS AND METHODS

The methods used in the paper are
descriptive statistics, analysis, and synthesis
methods.

The sample

The research included 124 people who
were surveyed through a questionnaire, while e-
mail addresses were collected by the football
club FC "ZAK" Kikinda. 54% of male
respondents and 46% of female respondents
participated in the total research sample. The
largest percentage of respondents is between
35-40 years old - 42%, while the smallest
number of respondents is 55 years old and older
- 4%. Most respondents from Kikinda and the
surrounding rural communities participated in
the research.

Materials

The research instrument is a survey
questionnaire that consists of two parts. The
first part of the questionnaire aims to determine
the socio-demographic characteristics of the
sample of respondents, to gain insight into the
basic data concerning the gender and age
structure. The second part of the questionnaire
is made up of closed questions. The answers
were mostly formulated according to the Likert
scale. The questionnaire was originally
compiled by the author of this paper.

The research flow

The research was carried out in November
and December 2023, and it included a survey of
employees and members of FC ZAK Kikinda,
as well as their mailmen. Questionnaires were
sent to individuals in the online form, and on
that occasion, all respondents were informed
that the research was anonymous and that they
could withdraw from participating at any time.
Also, the respondents were informed that the
obtained data will not be used for any other
purposes, except for research for this paper.
Once the data were collected, they were
analyzed.

The paper started with the hypothesis:
»lhere 1is a positive connection between
marketing activities and the respondents'
decision to apply for volunteering®.

THE RESULTS
In this part of the paper, the obtained
research results are presented graphically.
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Primarily, the structure of the sample of that 51% of men and 49% of women
respondents was analyzed using descriptive participated in the research (Chart 1).
statistics. On that occasion, it was concluded

® Men

Women

Chart 1. Gender structure

With the next question, an answer was seen that 69 respondents (55.64%) are
obtained about the employee engagement of the employed, while 55 respondents (44.35%) are
respondents (Chart 2). From Chart 2, it can be unemployed.

HYes

Chart 2. Are you employed?

The next question provides an overview of positive answer to the question, that is 47% of
the respondent's experience in volunteering the respondents, while 66 of them gave a
(Chart 3). According to the research results, it negative answer to the question, that is 53%.
can be concluded that 58 respondents gave a

HYes
53%

Chart 3. Have you already had experience in volunteering?
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The next question answered how often the
respondents follow competitions. According to
the answers, the majority of respondents agree
or completely agree that they often watch sports
competitions, namely 74 (59.66%) respondents,

I totally agree I agree

I neither
agree nor
disagree

neither agree nor disagree with 15 (12.09%)
respondents, while they do not agree, i.e. 35
(28.21%) respondents completely disagree with
the stated statement (Chart 4).

15
I I I
0

I do not agree I completely
disagree

Chart 4. To what extent do you agree with the statement that you follow sports competitions often?

The largest number of respondents agree
or completely agree with the statement that the
organization's marketing materials influenced
their decision to apply for volunteering, i.e. 75

of them (60.47%), neither agree nor disagree,
20 (16.12%) respondents, until they disagree or
completely disagree 29 (23,38%) (Chart 5).

15
E I I
0 .

I totally agree I agree

I neither
agree nor
disagree

I do not agree I completely
disagree

Chart 5. To what extent do you agree that the organization's marketing materials influenced your decision to
volunteer?

Based on the answers received from the
respondents, it can be seen that the majority
agree with the statement that the organization's
marketing  strategies  have influenced
recruitment for volunteering in the organization

of sports competitions, namely 73 (58.86%),
neither agree nor disagree, 22 (17.74 %)
respondents, do not agree, that is, 29 (23.38%)
respondents completely disagree (Chart 6).
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45
40
35
30

15
10
0

[ totally [ agree Ineither I donotagree I completely
agree agree nor disagree
disagree

Chart 6. To what extent do you agree with the statement that the marketing strategy of the organization
influenced your recruitment for volunteering in the organization of sports events?

Based on the respondents' answers, it can
be seen that the majority of respondents agree
with the statement that the training of
volunteers before sports events is sufficient, i.e.
73 (58.86%) of the respondents, neither agree

50
45
40
35
30
25
20
15

[ totally agree I agree

nor disagree with 26 (20.96%) of the
respondents, while do not agree, that is, 25
(20.15) respondents completely disagree with
the above statement (Chart 7).

EEE _
-* -

[ neither
agree nor
disagree

[ donot agree [ completely
disagree

Chart 7. To what extent do you agree with the statement that volunteer training before sporting events is
sufficient?

Based on the research results, the majority
of respondents agree or completely agree with
the statement that improved communication
could increase the satisfaction of volunteers
who perform volunteer work in the organization

of sports competitions, that is, 68 (54.83%)
respondents neither agree nor disagree 26
(20.96%) respondents, while 29 (24.19%)
respondents do not agree or completely
disagree (Chart 8).
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50
45
40
35
30
25
20

I totally I agree

I neither
agree agree nor agree
disagree

15
10
-* B s |
0

[ donot I completely

disagree

Chart 8. To what extent do you agree with the statement that improved communication could increase the
satisfaction of volunteers who do volunteer work in the organization of sports competitions?

Out of the total number of respondents, 45
(36.28%) agree with the statement or
completely agree with the statement that
additional benefits or rewards can improve the
experience of volunteers at sports competitions,

while 26 (20.96%) respondents neither agree
nor disagree while disagreeing or completely
disagreeing respondents are 53 (42,73%) (Chart
9).

25
20
15
10
5
. ]

[ totally agree I agree [ neither I donot agree I completely
agree nor disagree
disagree

Chart 9. To what extent do you agree with the statement that additional benefits or rewards can improve the
experience of volunteers at sports competitions?

CONCLUSIONS

The biggest pleasures of volunteering
are improving the environment, lending
assistance to those in need, starting changes

solely out of moral obligation, and
collaborating with others toward a common
objective. Apart from fun, volunteering is a
great opportunity for young people to learn
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something new, meet new people, value their
free time, learn to do a different job, and all
sorts of other things. This can be very helpful
when you are faced with challenges. everyday
life brings. For society, volunteering is a
value that should be encouraged and nurtured,
because only active individuals, united for a
common goal, have the power to initiate
changes that everyone can do. Every
community has to face it. A society without
volunteers is a static, backward society
because individual enthusiasm is often the
main driver of progressive change.

Indeed, many examples confirm this.
Serbia, like many similar countries in the
Western Balkan, need volunteering, because
they must change by modern trends, catch up
with what has been missed, and truly become
what the citizens expect of them. The
Ministry of Youth and Sports has helped a
large number of projects that encourage
volunteering because it is necessary to
consciously accept the fact that effective
changes cannot happen if those who want
them are not helped.

As can be seen, the hypothesis: "There is
a positive association between marketing
activities and respondents' decision to apply
for volunteering”, was confirmed. The
majority of the respondents expressed their
positive attitude regarding the application of
marketing strategy in training and recruiting
individuals in the organization of sports
competitions. The results of this survey
provide a deeper insight into the attitudes and
experiences of volunteers about the
recruitment, training, and marketing strategies
of  sports  competition  organizations.
Understanding the respondents’ perceptions
enables the identification of key areas that
require improvement to improve the
effectiveness of volunteering and achieve
higher levels of volunteer satisfaction. These
findings can serve as a basis for the further
development of marketing strategies and
training programs, contributing to the
sustainable engagement of volunteers in
sports communities.
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SAZETAK

Poceci vjestacke inteligencije se vezuju za
1956. godinu i Dartmouth konferenciju u
organizaciji Stanford univerziteta. Od tih
pocetaka pa do kraja 20. vijeka, njen razvoj je
bio relativno spor zbog hardverskih i
softverskih ogranicenja. Ipak, 21. vijek donosi
prekretnicu u svakom smislu.

U 21. vijeku je doslo i do podjele na
specijalizovanu, koja se prvenstveno razvijala u
20. vijeku, i opstu vjestacku inteligenciju na
koju se fokus razvoja stavlja u posljednjim
dekadama.

Pozitivni ekonomski efekti usvajanja
vjeStaCke inteligencije, shodno provedenom
istrazivanju, su nedvosmisleni. Efekti na
pojedince i CovjeCanstvo su znaCajno vise
podlozni diskusiji.

Gotovo polovina ispitanika u provedenom
istrazivanju nije za prihvatanje vjesStacke
inteligencije u privatne svrhe, a druga polovina
je skoro podjednako podijeljena na one Kkoji
nemaju mis$ljenje po ovom pitanju i one Koji
nisu protiv prihvatanja.

Oko 70% ispitanika smatra da vjestacka
inteligencija moze postati prijetnja za
CovjeCanstvo i mentalno zdravlje pojedinaca.
Istovremeno, vecina ispitanika ne vidi izazove
po svoje zaposlenje.

Kao rjeSenje ispitanici vide jasnu i striktnu
regulacija razvoja i moguénosti same vjeStacke
inteligencije. Kao odgovorne za ovo regulisanje
vide se institucije druStva u kojem zivimo i
kompanije koje razvijaju vjestacku
inteligenciju.

Pravi korak u ovom smjeru je napravila
Evropska unija usvajanjem Akta o vjestackoj
inteligenciji u martu 2024. godine. Ono §to se
oc¢ekuje, je da ovaj primjer EU slijede i druge
zemlje, ¢ime bi se osigurao ispravan razvoj i
upotreba vjeStacke inteligencije na opstu
dobrobit ovjecanstva kojem ona treba da sluzi.

Kljuéne rijeci: vjeStacka inteligencija,
ekonomske koristi, uticaj na drustvo, regulacija
vjestacke inteligencije.

uvoD

U proteklim decenijama, vjeStacka
inteligencija (VI) je postala neizostavan i
sveprisutan element naseg drustva,
transformiSu¢i nacin na koji zivimo, radimo i
komuniciramo. Od autonomnih vozila do
personalizovanih preporuka na drustvenim
mrezama, VI je prodrla u gotovo svaki aspekt
nasih zivota. Heraklitova izjava da je "promjena
jedina konstanta" nikada nije bila aktuelnija
nego danas, kada VI Kkontinuirano razvija i
mijenja nafin na koji funkcioniSemo kao
drustvo. Ovaj eksponencijalni rast i Siroka
primjena VI donose brojne mogucénosti, ali i
izazove koji sezu od etickih pitanja do
sigurnosnih rizika.
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Napredak u oblasti masinskog ucenja,
dubokog wucenja i drugih grana vjeStacke
inteligencije omogucio je stvaranje sistema koji
su sposobni za kompleksne zadatke koji su
nekada bili rezervisani samo za ljudski um.
Medutim, sa ovim napretkom dolazi i
odgovornost da se osigura da ovi sistemi rade u
skladu sa naSim vrijednostima i ciljevima kao
drustva. Pitanja o transparentnosti, pravednosti i
odgovornosti postaju sve vaznija kako VI
postaje sve prisutnija.

U ovom c¢lanku istrazujemo najnovija
dostignu¢a u oblasti vjestacke inteligencije,
analiziramo njene primjene u razli¢itim
sektorima, te razmatramo implikacije njenog
daljeg razvoja na drustvo 1 pojedince.
Uzimajuéi u obzir brz tempo napretka u ovoj
oblasti, neophodno je dublje razumijevanje
kako bi se osiguralo da VI ostvaruje svoj pun
potencijal kao alat za unapredenje ljudskog
zivota, uz istovremeno poStovanje eti¢kih
principa i osiguranje bezbjednosti. Ovaj ¢lanak
poziva na dalje istrazivanje, razmi$ljanje i
debatu o ulozi i uticaju vjesStacke inteligencije u
savremenom drustvu’.
POJAM I RAZVOJ  VJESTACKE
INTELIGENCIJE

Vjestacka inteligencija predstavlja granu
racunarstva koja se bavi stvaranjem sistema
koji mogu izvrSavati zadatke koji zahtijevaju
ljudsku inteligenciju. Ovaj koncept, iako
popularan u danaS$njem svijetu, ima dugu
istoriju razvoja koja seZe unazad do sredine 20.
vijeka.

Pojam vjestacke inteligencije prvi put je
popularizovan 1956. godine na Dartmouth
konferenciji, gdje su istaknuti naucnici poput
Dzona MekKartija, Marvina Minskija i Kloda
Senona razmatrali moguénosti  stvaranja
inteligentnih masina  (McCarthy, Minsky,
Rochester, & Shannon, 2006). Od tada, razvoj
VI prolazio je kroz razliite faze, od optimizma
u ranim danima do razdoblja stagnacije i
ponovnog budenja tokom posljednjih decenija.

Druga definicija kaze da se termin
vjestatka inteligencija Kkoristi za opisivanje
funkcija ljudski stvorenih ,alata® koji
opona$aju kognitivne sposobnosti prirodne
inteligencije ljudskih umova (Tai, 2020).

'Uvod je u potpunosti napisan od strane vjestatke
inteligencije ChatGPT 3.5

U sustini, razlika izmedu dvije navedene
definicije vjesStacke inteligencije se ogleda i
kroz podjelu iste na ,slabu® i ,jaku* vjeSta¢ku
inteligenciju, o ¢emu C¢e biti vise rijeci kasnije u
tekstu.

Jedna od klju¢nih komponenti razvoja VI
je algoritamska inovacija. Osnovni algoritmi
kao S§to su pretraga prostora stanja, neuronske
mreze 1 genetski algoritmi evoluirali su i postali
sve slozeniji i efikasniji. Primjena dubokog
ucenja, grane masinskog ucenja koja koristi
slozene neuronske mreze, dovela je do
revolucije u oblastima kao Sto su prepoznavanje
slika, obrada prirodnog jezika i autonomno
upravljanje.

Razvoj hardvera takode je igrao kljucnu
ulogu u napretku vjeStacke inteligencije.
Napredak u procesorskoj snazi, memoriji i
paralelnom racunarstvu omoguéio je brze
izvrSavanje  slozenih algoritama, Sto je
doprinijelo ubrzanju razvoja VI. Posebno su
grafi¢ki procesori postali kljuéni za ubrzavanje
procesa treniranja neuronskih mreza zbog svoje
sposobnosti paralelnog izvrsavanja.

Pored toga, velika koli¢ina podataka
postala je dostupna zahvaljujuéi internetu i
digitalizaciji razlicitih oblasti. Ovi podaci sluze
kao gorivo za treniranje algoritama masinskog
ucenja 1 omogucéavaju stvaranje preciznijih
modela.

Uz tehnicki napredak, razvoj vjestacke
inteligencije suoCava se i S nizom izazova.
Jedan od njih je "problematika uskog uma"
(engl. narrow Al), gdje su sistemi vrlo
Specijalizovani za izvrSavanje odredenih
zadataka, ali nemaju sposobnost generalizacije
kao ljudski um.

Medutim, izazovi u vezi s privatnoséu
podataka, etikom i sigurnos$éu su postali vazni
aspekti razvoja vjeStacke inteligencije. Takode,
pitanja povezana s transparentnoséu i
odgovornos¢u algoritama postaju sve vaznija
kako se VI sve vise integriSe u drustvo.

Vjestatka inteligencija kakvu danas
znamo, prvi put je predstavljena krajem 2022.
godine. Od tada, iako tek na samom pocetku,
poceo je da se razvija ogroman broj proizvoda
koji manje ili vise ukljuéuju vjeStacku
inteligenciju u svoje funkcionisanje. Jedan od
pokazatelja koji ovo potvrduju je i sama brzina
prihvatanja vjeStacke inteligencije od strane
ogromnog broja kompanija i pojedinaca iz
oblasti informacionih tehnologija, kao i Sirokog
broja obi¢nih korisnika digitalnih tehnologija.
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Svakako je obeCanje da ¢e vjeStacka
inteligencija ostati besplatna i Siroko dostupna
svim zainteresovanim stranama, neSto §to ¢e
dovesti do ubrzanog prihvatanja i Siroke
upotrebe.

U buduénosti, o¢ekuje se da ¢e vjeStacka
inteligencija igrati klju¢nu ulogu u razli¢itim
sferama ljudskog zivota, ukljucujuéi medicinu,
transport, obrazovanje i upravljanje resursima.
Stoga, kako bismo iskoristili pun potencijal VI,
vazno je da razvijamo tehnologije koje su
eticne, transparentne i odgovorne prema
ljudima i drustvu.

U cilju razvoja ovakvih tehnologija,
izuzetno je znaCajno pitanje regulative na polju
vjeStacke inteligencije. U tom smjeru je
napravljeno nekoliko koraka. Jedan od njih je
bio kreiranje Evropske strategije za vjeStacku
inteligenciju 2018. godine od strane Evropske
komisije. Zatim je iste godine objavljen
Koordinisani plan o vjestackoj inteligenciji
(Evropska komisija, 2024). Godine 2020. je ista
institucija donijela Bijelu knjigu o vjestackoj
inteligenciji gdje je izlozena jasna vizija za
vjestacku inteligenciju u Evropi. Sve ovo je
kulminiralo usvajanjem Akta o vjestackoj
inteligenciji od strane Evropskog parlamenta u
martu 2024. godine (Evropska komisija, 2024).

Ovim Aktom Kkoji je napisan u formi
zakona, bi¢e zabranjena i ograni¢ena upotreba
vjestacke inteligencije za niz praksi koje se
smatraju neetickim ili krSe osnovna ljudska
prava, kao §to su prepoznavanje emocija na
radnom mijestu, klasifikacija pojedinaca po
etni¢koj 1 vjerskoj pripadnosti, seksualna
orijentacija, drustveno bodovanje ili
prepoznavanje lica. Isto tako je propisano da
sadrzaj koji je mnastao putem vjeStacke
inteligencije mora biti oznaCen kao takav.
Uvode se i Cetiri kategorije rizi¢nosti upotrebe
VI i to: kategorija naprihvatljivog rizika,
kategorija visokog rizika, ogranicenog rizika i
kategorija minimalnog rizika. Shodno ovim
kategorijama rizika definiSu se 1 pravila
upotrebe VI (Evropska komisija, 2024).

Dakle, vjestacka inteligencija predstavlja
fascinantan fenomen koji ve¢ ima veliki uticaj
za ogroman broj sfera ljudskog zivota. Njen
uticaj na drustvo i tehnoloski napredak sve je
znacajniji, a budu¢i razvoj ¢e zahtijevati
multidisciplinarni ~ pristup  koji  ukljucuje
tehnicke, eticke i drustvene aspekte.

EKONOMSKI EFEKTI USVAJANJA
VJESTACKE INTELIGENCIJE

Trenutno je Siroko prisutno vjerovanje da
¢e vjestacka inteligencija biti jedan od klju¢nih
faktora buduéeg ekonomskog rasta (Lu, 2021).
Usvajanje vjesStacke inteligencije donosi sa
sobom brojne ekonomske prednosti i nedostatke
koji mogu imati znacajan uticaj na privredu i
drustvo.

Povecanje produktivnosti jedna je od
glavninh  ekonomskih prednosti.  Sistemima
vjestacke inteligencije omogucéeno je da
automatizuju rutinske i ponavljaju¢e zadatke,
oslobadajuci ljudske resurse za kreativnije i
kompleksnije zadatke. To moZe rezultirati
efikasnijim procesima proizvodnje, smanjenjem

troskova i poveCanjem profitabilnosti za
organizacije.
Inovacije i razvoj novih proizvoda

dobijaju nove horizonte. Vjestacka inteligencija
omogucava dublje razumijevanje podataka i
identifikaciju uzoraka koje bi bilo tesko ili
nemoguce primijetiti l[judskim okom. To otvara
vrata za inovacije u proizvodima i uslugama,
omogucavajuéi kompanijama da razvijaju
personalizovane proizvode, prilagodene
potrebama svojih korisnika.

Efikasnije poslovne odluke se, takode,
dovode u korelaciju sa algoritmima vjesStacke
inteligencije, s obzirom na to da mogu
analizirati ogromne koli¢ine podataka i izvlaciti
korisne uvide koji pomazu donosiocima odluka
da bolje razumiju trziste, predvide trendove i
identifikuju nove poslovne prilike. To
omogucava kompanijama da donose brze i
bolje informisane odluke, Sto dovodi do vece
konkurentnosti na trzistu.

Personalizacija i poboljSanje korisnickog
iskustva je naredna dobrobit, jer VI omogucava
personalizaciju proizvoda i usluga na osnovu
individualnih ~ preferencija 1  ponaSanja
korisnika. To rezultira pobolj$anim korisni¢kim
iskustvom 1 lojalno$éu korisnika, Sto moze
imati pozitivan uticaj na prihode i profitabilnost
kompanija.

Smanjenje  troSkova 1 povecanje
efikasnosti je, takode, jedna od dobrobiti.
Automatizacija procesa pomocu vjeStacke
inteligencije moze dovesti do znacajnog
smanjenja operativnih troskova za kompanije.
Eliminisanje potrebe za ljudskom intervencijom
u odredenim zadacima moze smanjiti troskove
rada, greske 1 vrijeme potrebno za izvrSavanje
zadataka.
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Kako bi ove prednosti oslikali brojkama,
mozZe se navesti podatak da je vrijednost trzista
vjestacke inteligencije u 2023. godini bila 196,6
milijardi USD globalno. Takode, predvida se
prosjecna godiSnja stopa rasta (CAGR) za
period 2024-2030. godina na nivou ogromnih
36,6% (Grand View Research Report, 2024).
Trenutno u svijetu ne postoji niti jedan drugi
faktor sa ovako visokim potencijalom
globalnog ekonomskog rasta.

Potencijalni gubitak radnih mjesta jedan je
od glavnih ekonomskih nedostataka usvajanja
vjestacke inteligencije. Automatizacija rutinskih
zadataka moze rezultirati smanjenjem potrebe
za radnom snagom u odredenim sektorima, $to
moze dovesti do poveéanja nezaposlenosti. Kao
primjer se moze navesti nova Xiaomi Smart
Super Factory fabrika automobila koja sklapa
novi automobil SU7 na svakih 76 sekundi, a u
njoj radi preko 700 robota i svega 20 radnika
(Luchian, 2024). Ako se ovo uporedi sa
produktivnosti u Njemackoj auto-industriji,
onda je jasan razlog zabrinutosti njemackih
izvr$nih direktora.

Usvajanje vjestacke inteligencije moze
dovesti do neravnoteze na trzistu rada, pri cemu
se traze specifi¢ne vjestine 1 kompetencije koje
nisu dostupne svim radnicima. To mozZe
rezultirati neuskladeno$¢u izmedu ponude i
potraznje za radnom snagom, §to moze dovesti
do problema kao $§to su nedostatak
kvalifikovanih radnika ili visak
nekvalifikovanih radnika.

Uz napredak vje$tacke inteligencije dolazi
i zabrinutost zbog privatnosti i sigurnosti
podataka. Velike koli¢ine licnih podataka koji
se koriste za treniranje algoritama vjeStacke
inteligencije mogu biti meta zloupotrebe ili
neovlaséenog pristupa, Sto moZe ugroziti
privatnost i povjerenje korisnika (Kak, 2018).

Usvajanje vjestacke inteligencije postavlja
brojna eticka pitanja, ukljucujuci pitanja vezana
za pravednost, diskriminaciju i odgovornost
algoritama. Postavljanje odgovarajuéih etickih
smjernica i regulativa klju¢no je kako bi se
osiguralo odgovorno koristenje ove tehnologije
i minimizirali potencijalni negativni uticaji na
drustvo.

Uz sve ekonomske prednosti, postoji rizik
od prevelike zavisnosti od tehnologije vjestacke
inteligencije. Ova zavisnost moze dovesti do
ranjivosti sistema i povecane osjetljivosti na
tehnicke kvarove, hakere ili druge vanjske
prijetnje (McClure, 2018).

U cjelini, usvajanje vjestacke inteligencije
donosi sa sobom brojne ekonomske prednosti,
ali i izazove. Klju¢no je da drustvo, poslovni
sektor i regulatorna tijela rade zajedno kako bi
iskoristili  potencijal ove tehnologije dok
istovremeno minimiziraju njene negativne
uticaje na drustvo i ekonomiju.

VJESTACKA INTELIGENCIJA 1 NJEN
UTICAJ NA DRUSTVO

Ako zelimo razumjeti uticaj vjeStacke
inteligencije na privatnu sferu Zzivota, prvo
moramo napraviti distinkciju izmedu slabe
(weak) 1 jake (strong) vjeStacke inteligencije
(Tai, 2020). Slaba VI se ¢esto naziva i uska ili
specijalizovana VI, dok se jaka naziva duboka
ili opsta vjestacka inteligencija (OVI)

Podjela  vjestatke inteligencije  na
specijalizovanu i opstu kljuéni je koncept u
razumijevanju razli¢itih nivoa sposobnosti VI.
Specijalizovana VI odnosi se na sisteme koji su
dizajnirani da izvrSavaju specifi¢ne zadatke ili
funkcije, poput prepoznavanja uzoraka u
podacima, prevodenja jezika ili voznje
automobila. Ovi sistemi nemaju svijest ili
sposobnost ucenja iz iskustva, ve¢ samo
izvr§avaju zadatke za koje su programirani, ali
sa mogucno$cu da unapreduju taénost rezultata
koji nude ili funkcije koju obavljaju.

S druge strane, opSta  vjeStacka
inteligencija  predstavlja oblik koji ima
sposobnost razumijevanja, uéenja, apstraktnog
razmiSljanja i rjeSavanja problema na nacin koji
nalikuje ljudskom razmisljanju. Takvi sistemi
imaju potencijal da donose odluke, razvijaju
svijest o okolini i sebi, te da razvijaju nove
strategije 1 ideje. OpsSta VI je jo§ uvijek u
razvoju, jer zahtijeva razvoj slozenih algoritama
i sistema koji su sposobni razumjeti i rjeSavati
Sirok spektar problema.

Specijalizovana VI se koristi u mnogim
aplikacijama kao $to su pretraZivanje na
internetu,  preporuke  proizvoda, analiza
podataka, autonomna voznja automobila, itd.
Vjerovatno bi se mogli sloziti da ova VI ima
visSe prednosti za cCovjeCanstvo od njenih
negativnih efekata, iz prostog razloga jer je ona
ograni¢ena na obavljanje odredenog zadatka i
ne moze se prosiriti mimo tih zadatih granica.

Ako uzmemo u razmatranje opstu VI ¢iji
je uticaj na  buducénost Covjecanstva
neuporedivo veéi, onda dolazimo do ne tako
jednostavnog odgovora. Iz prostog razloga $to
jos gotovo niko ne moze imati jasnu sliku o
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moguénostima i upotrebi opSte VI u raznim
oblastima ljudskog Zivota.

Trenutno znamo da se opsta VI koristi u
medicinskoj dijagnostici, sa znaCajno boljim
rezultatima nego kada isti zadatak obavljaju
doktori specijalisti. Medicinske operacije su,
takode jedan od primjera upotrebe VI na opstu
dobrobit ¢ovjedanstva, a za koje su se hirurzi
slozili da roboti sa VI to rade bolje nego hirurg
specijalista (Tai, 2020). Spoj robotizacije i VI u
cilju obavljanja poslova opasnih po ljudsku
individuu ili prepustanje pojedinih poslova VI
kako Dbi se ljudi bavili kreativnijim
aktivnostima, je jo$ jedan od primjera ispravne
upotrebe VI. Takode, izbjegavanje gresaka u
ljudskom postupanju izazvanih emocijama,
zamorom, karakterom licnosti i slicno je
naredna prednost. Da skratimo nabrajanja,
prednosti upotrebe VI su brojne i znacajne.

Medutim, kao i u veéini stvari, postoje
znacajne negativnosti povezane sa upotrebom,
prvenstveno opste VI. Te negativnosti se krecu
od pitanja ekologije, privatnosti, eti¢nosti, racia,
pa sve do egzistencijalnih pitanja opstanka
ljudske vrste kakvu poznajemo danas.

Pitanje ekologije vezano za VI se najvise
povezuje sa ogromnom upotrebom elektri¢ne
energije. Za shvatanje ovog pitanja najbolje je
navesti predikciju koju je uradio Aleks de Vris
sa univerziteta u Amsterdamu. On je uzeo
podatak da samo proizvoda¢ NVIDIA ima
projekcije proizvodnje i isporuke od 1,5 miliona
servera vjesStacke inteligencije godi$nje. Da bi
se pokretalo ovih 1,5 miliona servera potrebno
je obezbijediti 85,4 teravat-Casa elektri¢ne
energije godi$nje. Za poredenje, ovo je vise
nego §to mnoge manje zemlje potroSe u toku
godine dana (de Vries, 2023).

Osim ovoga, napravljen je i proracun $ta
bi bilo potrebno kada bi sve Gugl pretrage bile
obavljene putem nekog alata VI, umjesto putem
Gugl pretrazivaca. Prvo, u tom slu¢aju, Gugl bi
imao potro$nju elektricne energije kao $to
trenutno ima &itava Irska. Zatim, Gugl bi morao
investirati oko 100 milijardi USD u hardver da
podrzi ovakve pretrage. Dalje, ovolika potreba
za hardverom od strane samo jedne kompanije
bi proizvela znaCajne poremecaje na trziStu
(Leffer, 2023).

Osim ovoga, mozemo se zapitati da li je
dobro ono Sto se istice kao jedna od bitnih
prednosti VI, odsustvo emocija u postupanju i
donosenju odluka. Ako se prisjetimo da su
mnoge velike stvari u ljudskoj istoriji proizasle

iz ljudske emocije, onda se mozemo zapitati da
li je ovo prednost. Sa druge strane, definitivno
je naSa istorija svjedok i mnogih negativnosti
proizaslih iz ljudskog karaktera i emocije.

Kako osigurati potrebnu privatnost i
eticnost u postupcima vjestacke inteligencije? I
pored donosenja zakona u ovoj oblasti, znamo
da uvijek postoje pojedinci koji su spremni
krsiti zakone. Kao jednu od ve¢ prisutnih praksi
na ovom polju se moze navesti postojanje
virusa koji putem VI sam mijenja svoj izvorni
kod na svakih 30 sekundi, kako bi onemogucio
detektovanje od strane antivirusnih programa.
Naravno da je ovo protivzakonito i napravljeno
sa zlim namjerama.

Zatim, imamo sve prisutniju VI u vojnoj
industriji. lako su se vojni lobiji postarali da
njena upotreba bude zakonski legalna, postavlja
se pitanje gdje nas to moze odvesti i koje Stete
moze proizvesti. Recimo, kod upotrebe
nuklearne energije u vojne svrhe prevladala je
svijest da ona mora biti strogo kontrolisana. Da
li je to moguce u slu¢aju VI? Vjerovatno jeste,
ali mnogo teze shodno prirodi kreiranja i
upotrebe VI. Odnosno, Cinjenici da je ona
dostupna Sirokim masama, kao i da se nalazi u
digitalnom, a ne fizickom obliku.

Veliki broj autora smatra da ¢e VI
redefinisati postojeCe prijetnje. Ove prijetnje
mogu biti usmjerene prema pojedincima,
institucijama,  korporacijama, potroSacima,
fizickoj imovini, vladinim tijelima, ali i prema
drustvu u cjelini. Njihova motivacija moze
proiza¢i iz zelje za finansijskom dobiti,
sticanjem moéi ili promjenom necijeg
drustvenog polozaja (Filipovié, Bjelajac,
Merodovié, Stosic, 2023).

Sta ako se obistine predvidanja da VI u
nekom trenutku moze preuzeti kontrolu i poceti,
nezavisno od ljudi, upravljati pojedinim
sistemima? Sta ako u takvoj situaciji prosudi da
su ljudi suvisni? Pitanja su brojna, ali u ovom
trenutku samo hipoteti¢ka. Ipak, s obzirom na
znacaj VI po ljudsku vrstu, potrebno je da se
neko ozbiljno pozabavi ovakvim pitanjima.

Akt o vjeStackoj inteligenciji donesen od
strane Evropskog parlamenta u martu 2024.
godine je najbolji primjer proaktivnog
promisljanja na ovu temu. Ono §to je potrebno
jeste da primjer Evropske unije slijede i druge
drzave, pogotovo one razvijene, te da zakonska
regulativa bude relativno usaglaSena na
globalnom nivou. Ovo zadnje je bitno kako se
ne bi pojavljivale zemlje u kojima je dozvoljeno
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raditi stvari koje nisu dozvoljene u vecini
drugih zemalja. U ovom sluéaju bi onda imali
nesto Sto je sli¢no primjeru ,,zemalja poreskih
rajeva“, gdje kompanije koje zele da izbjegnu
poreze, osnivaju sjediSta u tim zemljama, a
posluju globalno.

ISTRAZIVANJE
Metod istraZivanja

Cilj ovog istrazivanja je bio utvrditi
stavove opSte populacije o  vjestackoj
inteligenciji. U istrazivanju je uestvovalo 107
ispitanika. Ciljna skupina su bile osobe starosti
od 18 do 60 godina, koje redovno Koriste
digitalne  tehnologije, te sa minimalno
srednjoskolskim obrazovanjem. Ispitanici su
odabrani metodom sluc¢ajnog odabira. Struktura
uzorka prema polu, godinama starosti,
godinama radnog staza i stru¢noj spremi
predstavljeni su u tabeli 1.

U kategoriji pol neznatno vise ispitanika
se nalazi u kategoriji muski, i to 52%, dok je

48% u kategoriji zenski, dok se niko nije
identifikovao u kategoriju ostali. U kategoriji
starost najvise ispitanika se nalazi u kategoriji
31-50 godina i to 49%, zatim 32% u kategoriji
18-30, dok je 20% u kategoriji 51 i vise godina.
U kategoriji strucna sprema najvise ispitanika je
u kategoriji visoka, i to 58%, u kategoriji
srednja je 29%, dok je u kategoriji magistar i
vise 13%. U kategoriji koritenja digitalnih
tehnologija  100% posmatranih  ispitanika
redovno koristi digitalne tehnologije. S obzirom
na predstavljenu distribuciju uzorka, smatra se
potpuno reprezentativnim.

Upitnik je sadrzavao tvrdnje na Kkoje su
ispitanici trebalo da daju svoje potvrdne ili
odricne odgovore na petostepenoj skali
Likertovog tipa (u potpunosti se ne slazem,
djelimicno se ne slazem, nemam stav,
djelimic¢no se slazem, u potpunosti se slazem).
Obrada podataka je obavljena u statistickom
softveru SPSS 26.0. Za analizu podataka je
primijenjena deskriptivna analiza.

Tabela 1. Struktura uzorka prema socio-demografskim faktorima za N=107
Table 1. The structure of sample according to socio-demographic factors for N=107

Socio-demografski faktori Frekvenca Procenat
Muski 56 52%
Pol Zenski 51 48%
Ostalo 0 0%
18-30 34 32%
Starost 31-50 52 49%
511vise 21 20%
Srednja 31 29%
Stru¢na sprema Visoka 62 58%
Magistar i vise 14 13%
Redovna upotreba digitalnih D2 107 100%
tehnologija Ne 0 0%
Rezultati i diskusija inteligenciju upareno sa opste prisutnim

Prva tvrdnja je glasila ,,Rado bih prihvatio
svakodnevnu upotrebu vjestake inteligencije u
privatne svrhe i time dopustio pristup mojim
privatnim podacima®“, a na slici 1 su
predstavljeni dobijeni odogovori. Odri¢nih
odgovora smo dobili 47,6%, $to je, s obzirom
na nepoznanice vezane za  vjeStacku

strahovima po privatnost, relativno mali
procenat. Medutim, ono $to je zanimljivo je da
je ¢ak 28% ispitanika reklo da nema stav po
ovom pitanju. Druga zanimljivost je da je
24,3% reklo da se djelimi¢no slaze, a niko se
nije izjasnio da se apsolutno slaze.
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Slika 1. Slaganje/neslaganje sa tvrdnjom ,,Rado bih prihvatio svakodnevnu upotrebu vjestacke inteligencije u
privatne svrhe i time dopustio pristup mojim privatnim podacima‘
Figure 1. Agreeing/disagreeing with statement “I would gladly accept the daily use of artificial intelligence for
private purposes and thereby allow access to my private data”

Druga tvrdnja je glasila ,,VjeStacka nalazi 91,6% odgovora (slika 2). Ocito je da

inteligencija moze znacajno ubrzati odvijanje ovdje postoji konsenzus da  vjeStacka
poslovnih procesa i/ili dovesti do smanjenja inteligencija  moze  donijeti  ekonomske
troskova poslovanja®“. U dvije grupe koje dobrobiti. Pogotovo zato §to niko nije dao
oznacavaju slaganje sa navedenom tvrdnjom se odri¢an odgovor.
70,0%
60,0%
59,8%
50,0%
40,0%
30,0%
20,0%
10,0%
0,0% 0,0% 8,4%
0,0%
Apsolutno se ne Djelimi¢no se ne Nemam stav Djelimicno se U potpunosti se
slazem slazem slazem slazem

Slika 2. Slaganje/neslaganje sa tvrdnjom ,,VjesStacka inteligencija moze znacajno ubrzati odvijanje poslovnih
procesa i/ili dovesti do smanjenja troskova poslovanja“
Figure 2. Agreeing/disagreeing with statement “ Artificial intelligence can significantly speed up business
processes and/or lead to a reduction in business costs”

Naredna tvrdnja je glasila ,,VjeStacka suvisno“. Ovdje vidimo da je distribucija
inteligencija je prijetnja za moje zaposlenje, jer odgovora takva da se 64,5% ispitanika ne slaze
zbog nje moje radno mjesto moze postati sa ovom tvrdnjom. A od ovih 64,5%, ¢ak 40,2%
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se apsolutno ne slaze. Svega 28,0% se
djelimi¢no slaze, a samo 3,7% je apsolutno
slaze (slika 3). Iz ovoga se vidi da generalna

45,0%
40,0%
35,0%
30,0%
25,0%
20,0% 24,3%
15,0%
10,0%

5,0%

0,0%
Apsolutno se ne Djelimicno se ne
slazem slazem

3,7%

Nemam stav

populacija ne vidi izazove za svoje zaposlenje
prouzrokovane znacéajnijim prihvatanjem VI.

28,0%

L 3 For d

U potpunosti se
slazem

Djelimicno se
slaiem

Slika 3. Slaganje/neslaganje sa tvrdnjom ,,Vjestacka inteligencija je prijetnja za moje zaposlenje, jer zbog nje
moje radno mjesto moze postati suvisno*
Figure 3. Agreeing/disagreeing with statement “Artificial intelligence is a threat to my employment,
because it can make my workplace redundant”

Naredno pitanje je glasilo ,,Smatram da ¢e
se Sira upotreba vjeStacke inteligencije odraziti
na mentalno zdravlje pojedinaca:*. S obzirom
na to da je ovo bilo pitanje, a ne tvrdnja,
ponudena su tri moguc¢a odgovora: ,,pozitivno®,

80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%
10,0% 15,9%

0,0%
Pozitivno

Nece imati nikakvog uticaja

,,neée imati nikakvog uticaja“ i ,,negativno*. Za

odgovor negativno se odlu¢ilo  68,2%
ispitanika, dok se po 15,9% odlucilo za
odgovore pozitivno i da nece imati nikakvog
uticaja (slika 4).
68,2%
‘ 15,9% ‘

Negativno

Slika 4. Slaganje/neslaganje sa tvrdnjom ,,Smatram da ¢e se $ira upotreba vjestacke inteligencije odraziti na
mentalno zdravlje pojedinaca:*
Figure 4. Agreeing/disagreeing with statement “I believe that the wider use of artificial intelligence will
affect the mental health of individuals:”
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Naredna tvrdnja je glasila ,,Vjestacka
inteligencija moze postati prijetnja za
CovjeCanstvo®, a dobijeni odgovori se vide na
slici 5. Tumacenje je jednostavno, s obzirom na
to da se cak 71,9% ispitanika izjasnilo da se
slaze, s tim da je otprilike polovina u grupi koja
se u potpunosti slaze, a polovina u grupi koja se

40,0%
35,0%
30,0%
25,0%
20,0%
15,0%
10,0% 12,1%

5,0%
0,0%

15,9%

djelimiéno slaze. Ponovo je iznenadujuce da je
relativno veliki procenat (15,9%) onih koji
nemaju stav po ovom pitanju. Ukupno 12,1%
ispitanika se izjasnilo da se djelimi¢no ne slaze,
dok se niko nije izjasnio da se apsolutno ne
slaze (slika 5).

35,5%

0,0%
Apsolutno se ne Djelimicno se ne
slazem slazem

Nemam stav

U potpunosti se
slazem

Djelimicno se
slaiem

Slika 5. Slaganje/neslaganje sa tvrdnjom ,,Vjestacka inteligencija moZe postati prijetnja za ovjecanstvo*
Figure 5. Agreeing/disagreeing with statement “Artificial intelligence can become a threat to humanity”

Naredna tvrdnja je glasila ,,Potrebno je
striktno  regulisati upotrebu i moguénosti
vjestacke inteligencije®. Gotovo 80% ispitanika
se izjasnilo da se u potpunosti slaze, dok je

90,0%
80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%
10,0%

0,0%

0,0% 0,0%

Apsolutno se ne Djelimi¢no se ne
slazem slazem

Nemam stav

skoro 16% njih bilo za odgovor da se
djelimi¢no slaze. Zanimljivo je da niko od
ispitanika nije dao odgovor da se ne slaze (slika
6).

47% ‘ 15,9% |

U potpunosti se
slazem

Djelimicno se
slaiem

Slika 6. Slaganje/neslaganje sa tvrdnjom ,,Potrebno je striktno regulisati upotrebu i moguénosti vjestacke
inteligencije
Figure 6. Agreeing/disagreeing with statement “It is necessary to strictly regulate the use and capabilities of
artificial intelligence”
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I na kraju je bilo pitanje ,Najvecu
odgovornost za regulisanje razvoja i upotrebe
vjeStacke inteligencije imaju:* sa 4 ponudena
odgovora vidljiva na slici 7. Nesto preko 60%

70,0%
60,0%
50,0%
40,0%
30,0%
20,0%

10,0%

3,7% 0,0%
O O% go ?

Pojedinci koji koriste Kompanije koje koriste
vjestacku inteligenciju vjeStacku inteligenciju

odgovora je bio za institucije drustva u kojem
zivimo, a nesto preko 35% za kompanije koje
razvijaju VI.

60,7%

35,5%

Institucije drustva u
kojem Zivimo

Kompanije koje
razvijaju vjestacku
inteligenciju

Slika 7. Slaganje/neslaganje sa tvrdnjom ,,Najveéu odgovornost za regulisanje razvoja i upotrebe vjestacke
inteligencije imaju:*
Figure 7. Agreeing/disagreeing with statement “The greatest responsibility for regulating the development
and use of artificial intelligence rests with:”

ZAKLJUCCI

Od pocetaka vjestacke inteligencije 1956.
godine pa do danas, njen razvoj je prosao dug
put. Ipak, treba imati na umu da je sve do
pocetka 21. vijeka, njen razvoj bio izuzetno
limitiran. Ta ogranicenja su se odnosila kako na
raspolozivi hardver, tako i na softverske
mogucnosti. Ipak pocetkom 21. vijeka ovi limiti
nestaju i VI pocinje uzurbano da se razvija. S
obzirom na mogucénosti VI 21. vijeka, dobili
smo i podjelu na specijalizovanu (koja je bila u
fokusu razvoja u 20. vijeku) i opstu (koja je u
fokusu razvoja u 21. vijeku).

Pozitivni ekonomski efekti koje sa sobom
nosi znacajnije usvajanje VI su nedvojbeni.
Njihova lista moze biti prilicno dugacka, ali
povecanje produktivnosti, smanjenje troskova,
personalizacija, kvalitetnije poslovne odluke,
povecanje  efikasnosti 1  efektivnosti i
poboljsanje korisnickog iskustva su samo neke
od njih. Od ekonomskih negativnosti mogao bi
se navesti potencijalni gubitak radnih mjesta,
neravnoteZa na trzistu rada, sigurnost podataka,
potro$nja energije, neka eticka pitanja, itd.

Zakljucak je da ekonomske koristi odnose
prevagu nad ekonomskim negativnostima koje
sa sobom nosi vjestacka inteligencija.

Na pitanja uticaja vjeStacke inteligencije
na drustvo u kojem zivimo, misljenja su
znacajnije podijeljena. Zbog toga se pristupilo
istrazivanju koje je imalo za cilj da ponudi
odgovore na ova pitanja.

1z dobijenih odgovora se iS¢itava da skoro
polovina populacije nije spremna za prihvatanje
VI u privatne svrhe i dijeljenje svojih privatnih
podataka. Ipak za potpunije razumijevanje ovog
stava, potrebno je znati da malo manje od
tre¢ine ispitanika nema stav po ovom pitanju.
Ovako veliki procenat odgovora da nema stav,
upucuje na zakljuéak da su ispitanici
nedovoljno informisani o onome §to sa sobom
donosi VI. U ovom smjeru vodi i odgovor da
gotovo 2/3 ispitanika ne vidi problem za svoje
zaposlenje. Ako prihvatimo tezu da ne postoji
dovoljna informisanost o VI, onda je apsolutno
opravdana svrha pisanja ovog rada. Pogotovo
imaju¢i u vidu strukturu uzorka u kojoj preko
70% ispitanika ima fakultetsko ili viSe
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obrazovanje, §to znaci da bi oni trebalo da budu
bolje informisani i osvijesteni dio populacije.

Medutim, preko 70% ispitanika smatra da
VI moze postati prijetnja za Covjecanstvo. Isto
tako, skoro 70% ispitanika smatra da VI moze
imati negativne uticaje na mentalno zdravlje
pojedinaca. Zanimljivo je da ispitanici vide
prijetnje po CovjeCanstvo 1 po mentalno
zdravlje, ali ne vide prijetnje po njihovo
zaposlenje. Svi dostupni podaci ukazuju da je
manji vremenski horizont u kojem nastupa
supstitucija u obavljanju poslova, nego S$to je
horizont u kojem moZe nastupiti opasnost po
Covjecanstvo.

Dalje, jasno su se izjasnili da je potrebno
striktno regulisati upotrebu i mogucénosti VI sa
95% odgovora u ovom smjeru. Upravo zbog
ovoga je izrazen stav da institucije drustva u
kojem zivimo i kompanije koje razvijaju VI
moraju raditi na razvoju regulatornog okvira na
ovom polju.

Pravi znacajan korak u tom smjeru su
ranije navedeni dokumenti Evropske unije, kao
i Akt o vjestackoj inteligenciji donesen do
strane Evropskog parlamenta u martu 2024.
Ono $to je potrebno da ovu prasku EU na polju
regulisanja VI slijedi ostatak zemalja, kako bi
se minimizovale iskazane zabrinutosti i
obezbijedilo da VI sluzi CovjecCanstvu, a ne
obrnuto.

Opsti zakljucak je da CovjeCanstvo moze
imati znacajne koristi od razvoja vjeStacke
inteligencije, ali pod jednim uslovom — da njen
razvoj i vidovi upotrebe budu strogo i
harmonizovano  regulisani u  globalnim
okvirima.
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ABSTRACT

The beginnings of artificial intelligence
are linked to 1956 and the Dartmouth
conference organized by Stanford University.
From those beginnings until the end of the
20" century, its development was relatively
slow due to hardware and software
limitations. However, the 21% century brings a
turning point in every sense.

In the 21% century, there was also a
division into specialized artificial intelligence,
which was primarily developed in the 20"
century, and general artificial intelligence, on

which the focus of development has been
placed in recent decades.

The positive economic effects of the
adoption of artificial intelligence, according
to the conducted research, are unequivocal.
The effects on individuals and humanity are
significantly more open to discussion.

Almost half of the respondents in the
conducted research are not in favor of
accepting artificial intelligence for private
purposes, and the other half is almost equally
divided between those who do not have an
opinion on this issue and those who are not
against its acceptance.

About 70% of respondents believe that
artificial intelligence can become a threat to
humanity and the mental health of
individuals. At the same time, the majority of
respondents do not see challenges in their
employment.

As a solution, the respondents see a
clear and strict regulation of the development
and possibilities of artificial intelligence
itself. Institutions of the society we live in and
companies that develop artificial intelligence
are seen as responsible for this regulation.

A real step in this direction was taken by
the European Union with the adoption of the
Act on Artificial Intelligence in March 2024.
What is expected is that this example of the
EU will be followed by other countries, which
would ensure the correct development and use
of artificial intelligence for the general benefit
of humanity, which it should serve.

Keywords: artificial intelligence,
economic benefits, impact on society,
regulation of artificial intelligence.
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SAZETAK

U ovom radu istrazujemo potencijal
blockchain  tehnologije = za  poboljSanje
efikasnosti javne uprave u Bosni i Hercegovini.
Suoceni sa izazovima u komunikaciji i pruzanju
usluga izmedu VIade i gradana, naSe
istrazivanje ispituje kako blockchain moze
pruziti rjeSenja. Koristili smo upitnike za

prikupljanje misljenja gradana i sproveli
komparativhu analizu najboljih praksi iz
zemalja koje su uspjeSno implementirale

blockchain u javnim sektorima. Ovaj pristup
nam omogucava da identifikujemo specificne
oblasti u kojima blockchain, posebno putem
pametnih ugovora i hibridnih mreza, moze
poboljsati efikasnost i rezultate.

Blockchain tehnologija (Nakamoto, 2008),
poznata po svojim karakteristikama
decentralizacije, transparentnosti i sigurnosti,
pokazuje obeéanje u nekoliko sektora,

uklju¢ujuéi finansije, kriptovalute, podrsku
poslovanju i pravo, nudeéi znadajne benefite.
Nasa analiza sugeriSe da, usvajanjem sli¢nih
strategija, Bosna i Hercegovina moze rijeiti
mnoge trenutne probleme koji potkopavaju
efikasnost javne uprave.

Nasi nalazi, zasnovani na povratnim
informacijama gradana, ukazuju na to da
postoje¢i sistem ne zadovoljava potrebe
efikasnosti, naglasavaju¢i  potrebu za
inovativnim rjeSenjima poput blockchaina za
poboljsanje pruzanja javnih usluga. Svjesni smo
potencijalnih izazova u implementaciji, kao sto
su tehnoloska infrastruktura, pravni okviri i
socio-ekonomski  faktori.  Uprkos  ovim
preprekama, nase istraZivanje predstavlja
uvjerljiv argument za blockchain tehnologiju
kao sredstvo za olakSavanje efikasnije
komunikacije i usluga izmedu Vlade i gradana.

ZakljuCujemo  sa  preporukama  za
usvajanje blockchain tehnologije u javnoj
upravi Bosne i Hercegovine, podrzane nasom
komparativnom analizom i uvidima iz upitnika.
Pored toga, predlazemo oblasti za buduca
istrazivanja kako bismo nastavili da istrazujemo
transformativni potencijal blockchaina u javnim
uslugama.

Kljuéne rije¢i: Blockchain tehnologije,
smart contracts, javna uprava, decentralizacija.

UvoD

Razvoj informacionih tehnologija
kontinuirano oblikuje i1 unapreduje razlicite
aspekte drusStva, ukljucujué¢i javnu upravu. U
posljednjih  nekoliko godina, blockchain
tehnologija se istakla kao jedna od
najinovativnijih i najperspektivnijih tehnologija
s potencijalom da revolucionizira mnoge
sektore.  Blockchain, poznat po svojim
karakteristikama decentralizacije,
transparentnosti i sigurnosti (Swan, 2015),
pruza jedinstvene mogucénosti za poboljSanje
efikasnosti i efektivnosti javnih usluga.

Javna uprava u Bosni i Hercegovini
suocava se s brojnim izazovima, ukljuCujuci
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kompleksnu birokratsku strukturu, spor proces
donosenja odluka, i nedostatak transparentnosti
u pruzanju usluga gradanima. Ovi izazovi Cesto
rezultiraju  nezadovoljstvom  gradana i
nedostatkom povjerenja u drzavne institucije. U
tom  kontekstu, istrazivanje  potencijala
blockchain tehnologije za unapredenje javne
uprave postaje izuzetno relevantno i vazno.

Cilj ovog rada je da istrazi na koji nacin
blockchain tehnologija moze unaprijediti
efikasnost javne uprave u Bosni i Hercegovini.
Fokusiraéemo se na konkretne primjene
blockchaina, kao $to su digitalna identifikacija,
transparentnost transakcija, pametni ugovori i
sistemi glasanja. Kroz analizu najboljih praksi
iz zemalja koje su ve¢ implementirale
blockchain u javni sektor, kao i putem
prikupljanja miSljenja gradana, nastojacemo
identifikovati kljuéne oblasti u kojima bi
primjena ove tehnologije mogla donijeti
najvece benefite.

Rad je organizovan na sljede¢i nacin: U
prvom dijelu bi¢e objasnjeni osnovni pojmovi i
karakteristike  blockchain  tehnologije. U
drugom  dijelu  razmotriéemo  primjene
blockchaina u javnoj upravi, s posebnim
osvrtom na primjere iz prakse. U tre¢em dijelu,
kroz komparativnu analizu i misljenja gradana,
predstavicemo nalaze istrazivanja i dati
preporuke za usvajanje blockchain tehnologije
u javnoj upravi Bosne i Hercegovine.

ZakljuGujemo s osvrtom na potencijalne
izazove i buduce pravce istrazivanja, s ciljem
da se doprinese daljoj diskusiji o0
transformativnom  potencijalu ~ blockchain
tehnologije u javnom sektoru.

BLOCKCHAIN - OSNOVNE DEFINICIJE
| PRIMJENE

Blockchain je inovativna tehnologija koja
predstavlja distribuiranu digitalnu knjigu ili
bazu podataka. Svaki unos u knjigu, poznat kao
blok, povezan je sa prethodnim blokom
koriste¢i kriptografski hes, ¢ineci lanac blokova
— otuda naziv blockchain. Ova tehnologija
donosi nekoliko klju¢nih karakteristika koje je
&ine revolucionarnom:

» Distribuirana Knjiga (Ledger): Blockchain
je distribuirana knjiga gdje su sve
informacije ili transakcije pohranjene
preko mreze racunara (¢vorova). Nema
centralne tacke kontrole, Sto smanjuje
rizik od manipulacije ili korupcije
(Mihajlovié¢, & Zubovi¢, 2020);

» Konsenzus Mehanizam: Za dodavanje
novog bloka u lanac, vecina ¢vorova u
mrezi mora posti¢i konsenzus. Postoji
nekoliko konsenzus algoritama, kao $to su
Proof of Work (PoW), Proof of Stake
(PoS), i Practical Byzantine Fault
Tolerance (PBFT);

» Kriptografska Sigurnost: Svaki blok je
kriptografski povezan sa prethodnim
blokom pomoéu he§ funkcije. Hes
funkcija uzima ulazne podatke i generise
fiksnu veli¢inu he$ koda. Mala promjena u
ulaznim podacima mijenja cijeli hes kod,
¢ineci podatke sigurnim i
nepromjenljivim;

» Nepromenljivost (Immutability): Kada je
blok dodan u blockchain, on postaje trajni
zapis. Ne moZe se mijenjati niti brisati bez
promjene svih narednih blokova, $to je
prakticno nemoguée bez konsenzusa
mreze;

» Transparentnost: Sve transakcije su
vidljive svim ucesnicima mreze. Ova
transparentnost povecava povjerenje medu
ucesnicima 1 omoguéava provjerljivost
podataka;

» Pametni Ugovori (Smart Contracts): Ovo
su samostalni ugovori sa uslovima
ugradenim direktno u kod. IzvrSavaju se
automatski kada su ispunjeni odredeni
uslovi, bez potrebe za posrednicima.

Proof of Work (PoW).

Proof of Work (PoW) je jedan od prvih i
najpoznatijih konsenzus algoritama, najcesce
koristen u blockchain mrezama kao §to su
Bitcoin i Ethereum (prije prelaska na PoS).
Osnovna ideja PoW je da mreza rjesava
kompleksne matematicke probleme kako bi
verifikovala transakcije i dodavala nove
blokove u blockchain:

> Rudarenje: Cvorovi u mrezi, poznati kao
rudari, takmi¢e se u rjeSavanju
kriptografskih problema. Ovi problemi
zahtijevaju znacajnu racunarsku snagu za
rjesavanje.

» Rjesenje problema: Prvi rudar koji rijesi
problem dobija pravo da doda novi blok
transakcija u blockchain i nagraden je s
odredenim brojem kriptovaluta (npr.
Bitcoin).

» Validacija: Ostali ¢vorovi u mreZi
provjeravaju da li je rjeSenje taéno. Ako
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ve¢ina mreze potvrdi validnost rjeSenja,
blok se dodaje u blockchain.

» Sigurnost: PoW obezbjeduje sigurnost
tako $to je rjeSavanje problema izuzetno
teSko i zahtijeva puno resursa, dok je
verifikacija rjeSenja relativno jednostavna.
Ovo otezava napadaCima da preuzmu
kontrolu nad mrezom.

Proof of Stake (PoS)

Proof of Stake (PoS) je alternativni
konsenzus algoritam koji se Kkoristi za
verifikaciju transakcija i dodavanje novih
blokova u blockchain. Umjesto rudarenja, PoS
koristi postojece koli¢ine kriptovalute koje
korisnici drze kao "ulog" za validaciju blokova.
Evo kako funkcioniSe:

» Ulog: Korisnici mreze deponuju (stake)
odredeni iznos svoje kriptovalute kao
ulog. Sto je veéi ulog, veéa je
vjerovatnoca da ¢e korisnik biti izabran za
validaciju sledec¢eg bloka;

> Validatori: Cvorovi koji drze ulog poznati
Su kao validatori. Validator sa najveé¢im
ulogom ili najduzim stazom  (ili
kombinacijom ovih faktora) ima vece
Sanse da bude izabran za dodavanje novog
bloka;

» Vrifikacija: Kada je validator izabran, on
verifikuje transakcije i dodaje novi blok u
blockchain. Kao nagradu, validator dobija
transakcione naknade i/ili  dodatne
kriptovalute;

» Sigurnost: PoS obezbjeduje sigurnost tako
§to validatori imaju ekonomski ulog u
mrezi. Ako pokuSaju da prevarom dodaju
neispravan blok, gube svoj ulog.

Practical Byzantine Fault Tolerance (PBFT)

Practical Byzantine Fault Tolerance
(PBFT) (Castro, & Liskov, 1999) je konsenzus
algoritam  dizajniran za  omogucavanje
distribuiranim sistemima da postignu dogovor
(konsenzus) ¢ak i u prisustvu zlonamjernih
¢vorova ili kvarova u sistemu. PBFT je efikasna
metoda za postizanje konsenzusa u okruzenju
gdje neki ¢vorovi mogu djelovati neispravno ili
zlonamjerno, S$to je poznato kao problem
bizantinskih greSaka.

Kljucne Karakteristike PBFT-a:

Otpornost na Greske: PBFT moze
tolerisati do 1/3 zlonamjernih ili neispravnih
¢vorova u mrezi. Ako mreza ima n ¢vorova,

PBFT moze funkcionisati ispravno sve dok
manje od n/3 ¢&vorova djeluje zlonamjerno ili
ima kvar.

Deterministi¢ki Konsenzus: PBFT koristi
deterministicki pristup za postizanje
konsenzusa. To znac¢i da ¢e mreza, pod istim
ulaznim uslovima, uvijek do¢i do istog izlaza.

Brzina i Efikasnost: PBFT je dizajniran da
bude brz i efikasan u mreZzama sa relativno
malim brojem ¢vorova. Medutim, moZe postati
neefikasan u veoma velikim mrezama zbog
povecane koli¢ine komunikacije potrebne za
postizanje konsenzusa.

Kako PBFT Funkcionise?

1. Replike: Mreza se sastoji od n Cvorova,
gdje je jedan ¢vor oznacen kao primarni
(glavni) ¢vor, a ostali su backup (rezervni)
évorovi;

2. Poruke i Faze: Konsenzus se postize kroz
razmjenu poruka tokom tri glavne faze:

» Pre-preparation: Primarni ¢vor
predlaze novi blok transakcija i Salje
poruku sa prijedlogom svim backup
¢vorovima;

» Preparation: Backup ¢vorovi
provjeravaju validnost prijedloga i
Salju poruku drugim ¢&vorovima
potvrdujuéi da su primili validan
prijedlog;

» Commit: Kada backup ¢vorovi prime
dovoljno (n - 1) poruka od drugih
¢vorova koje potvrduju validnost
prijedloga, Salju zavr$ne poruke koje
potvrduju da su spremni da dodaju
novi blok u blockchain.

3. Konsenzus: Konsenzus se postize kada
backup c¢vorovi prime dovoljan broj
commit poruka (obi¢no 2/3+1). Tada se
blok transakcija dodaje u blockchain.

Pametni Ugovor (Smart Contract)

Pametni ugovor je samostalni program
koji se izvrSava na blockchain mrezi i
automatski sprovodi, kontrolise ili dokumentuje
dogadaje i radnje prema uslovima ugovora ili
sporazuma. Ovi ugovori su napisani u obliku
kodiranih instrukcija koje su pohranjene,
verifikovane i izvrSene na blockchainu, Sto
omogucava sigurnu i transparentnu
automatizaciju transakcija bez potrebe za
posrednicima.

Kljuéne karakteristike pametnih ugovora:
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» Automatizacija:  Pametni  ugovori
automatski izvrSavaju zadate radnje
kada su ispunjeni unaprijed definisani
uslovi. Ovo eliminiSe potrebu za
manuelnim intervencijama ili
posrednicima;

» Transparentnost: Svi ucesnici u mrezi
mogu vidjeti i verifikovati pametni
ugovor i njegove uslove, §to povecava
povjerenje i smanjuje rizik od prevara
(Liu, Lu, Zhu, Paik, & Staples, 2023);

» Sigurnost: Pametni ugovori koriste
kriptografske metode za osiguranje
podataka i verifikaciju transakcija,
¢ime se osigurava integritet i
nepovredivost ugovora,;

» Nezavisnost: Nakon §to se pametni
ugovor postavi na blockchain, on se
izvrSava nezavisno i nepovratno, bez
potrebe za daljom kontrolom ili
modifikacijom.

BLOKCHAIN U JAVNOJ UPRAVI

Upotreba blockchain tehnologije u javnoj
upravi moze donijeti mnoge prednosti koje nisu
direktno povezane sa pametnim ugovorima
(Kassen, 2024). Evo nekoliko nacina na koje
blockchain moze biti koristan:

» Registrovanje  vlasni§tva:  Blockchain
moze biti koris¢en za vodenje registara
nepokretnosti, zemljiSta, vozila, i drugih
oblika vlasni$tva. Ovo omogucava tacne,
nepromjenljive i  lako  provjerljive
evidencije, ¢ime se smanjuje rizik od
prevara i sporova oko vlasni$tva;

» Evidencija gradanskih stanja: Blockchain
moze poboljSati upravljanje mati¢nim
knjigama rodenih, vjencanih i umrlih,
¢ime se osigurava sigurnost i tacnost ovih
podataka. Decentralizovana  priroda
blockchaina omogucava brzi pristup i
verifikaciju podataka;

» Sistemi glasanja: Pored pametnih ugovora,
blockchain tehnologija sama po sebi moze
omoguciti sigurniji i transparentniji proces
glasanja, smanjuju¢i moguénost izborne
prevare i omogucavajuc¢i verifikaciju
glasova u realnom vremenu;

» Transparentnost budzeta:  Blockchain
moze omoguciti  javno  pracenje
budzetskih transakcija, $to omogucava
gradanima i revizorima da prate kako se
troSe javna sredstva. Ovo povecava

odgovornost 1 smanjuje mogucnost
korupcije;

Distribucija pomo¢i: Blockchain moze
pomo¢i u transparentnom i efikasnom
distribuiranju  pomo¢i u  vanrednim
situacijama, kao §to su prirodne katastrofe
ili pandemije. Pomo¢ moze biti direktno
dostavljena onima kojima je potrebna bez
posrednika;

Zdravstveni kartoni: Blockchain moze
omoguciti sigurno 1 decentralizovano
vodenje medicinskih kartona, ¢ime se
olakSava razmena informacija izmedu
razli¢itth ~ zdravstvenih  ustanova |
osigurava privatnost pacijenata;

Sistemi identifikacije: Blockchain moze
poboljsati  sisteme za  upravljanje
identitetima  gradana, omogucavajuéi
jedinstveni digitalni identitet koji moze
biti koriSéen za pristup razliitim
uslugama, kako u javnom, tako i u
privatnom sektoru;

Pracenje lanca snabdijevanja: Blockchain
moze biti koris¢en za praéenje lanca
snabdijevanja u javnim  projektima,
osiguravajuci transparentnost i
odgovornost u svakoj fazi, od nabavke
materijala do finalne isporuke;

Sudska evidencija: Blockchain moze
poboljsati upravljanje sudskim zapisima i
dokazima, osiguravajuci njihovu
nepovredivost i olakSavajuéi pristup
relevantnim informacijama za sve strane u
sudskim procesima.

Pametni ugovori imaju veliki potencijal za

poboljsanje efikasnosti i transparentnosti u
javnoj upravi (Balcerzak, et al., 2023). Evo
nekoliko naéina na koje bi se mogli koristiti:

» Upravljanje javnim sredstvima: Pametni

ugovori mogu automatski izvrSavati
isplate 1 nadgledati troSenje javnih
sredstava, ¢ime se smanjuje mogucénost
korupcije i malverzacija. Na primjer,
sredstva dodijeljena za javne projekte
mogu biti oslobodena samo kada se ispune
odredeni uslovi i faze projekta (Abdullah,
& Jusoh, 2023);

Glasanje: Implementacija ~ pametnih
ugovora u izborni proces mozZe povecati
sigurnost i transparentnost glasanja. Ovi
ugovori mogu omoguditi automatizovanu
provjeru identiteta biraca, biljezenje
glasova i objavljivanje rezultata bez
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mogucénosti manipulacije (Benabdallah,
Audras, Coudert, EI Madhoun, & Badra,
2023);

» Ugovori i javne nabavke: Pametni ugovori
mogu osigurati da su procesi javnih
nabavki poSteni i transparentni. Ugovori
bi se automatski izvrSavali nakon
ispunjavanja ugovornih obaveza, kao S$to
su isporuka roba ili usluga, $to smanjuje
rizik od korupcije;

» Upravljanje identitetima: Pametni ugovori

mogu poboljsati upravljanje  li¢nim
podacima gradana, omogucavajuci
sigurnu i transparentnu  verifikaciju

identiteta. To moZe olaksati pristup javnim
uslugama i smanjiti birokratske prepreke;
» Socijlna davanja: Automatizacija isplate
socijalnih davanja kroz pametne ugovore
moze oOsigurati da sredstva stignu do
korisnika na vreme i bez gresaka. Ugovori

mogu  biti  programirani tako da
provjeravaju  ispunjenost uslova za
primanje pomod¢i prije svake isplate
(Cagigas, Clifton, Diaz-Fuentes,

Fernadndez-Gutiérrez, & Harpes, 2023);

» Zdravstveni sistemi: Pametni ugovori
mogu poboljsati pradenje i upravljanje
zdravstvenim podacima, omogucéavajuéi
sigurnu razmjenu informacija izmedu
razli¢itih  zdravstvenih  ustanova i
osiguravaju¢i  tacnost 1  sigurnost
medicinskih evidencija.

Koris¢enjem  blockchain  tehnologije,
javna uprava moze posti¢i vecu efikasnost,
sigurnost i transparentnost, §to na kraju vodi ka
boljem pruzanju usluga gradanima i vecem
povjerenju u javne institucije.

Primjeri iz drugih drzava

Estonija je pionir u kori§¢enju blockchain
tehnologije u javnoj upravi kroz svoj X-Road
sistem. Ovaj sistem omoguéava sigurnu
razmjenu podataka izmedu razli¢itih drzavnih
institucija. Gradani mogu pristupiti svojim
zdravstvenim, pravnim i administrativnim
podacima putem interneta, Sto je omoguceno
decentralizovanim i kriptografski zaSti¢enim
sistemom (e-Estonia, n.d.).

Gruzija je implementirala blockchain
tehnologiju za upravljanje registrom zemljista.
Ovaj sistem omogucava transparentnu i sigurnu
evidenciju vlasniStva nad zemljiStem. Svaka
promjena u vlasniStvu se zapisuje na

blockchain, §to smanjuje mogucnost prevara i
sporova oko vlasni$tva. Gruzija je takode
smanjila vrijeme potrebno za registraciju
zemljista i poboljsala povjerenje gradana u
sistem (The World Bank, 2016).

Honduras je zapoCeo pilot projekat
kori§¢enja  blockchain  tehnologije  za
upravljanje registrom zemljiSta u saradnji sa
tehnoloskim partnerima. Cilj je borba protiv
korupcije i pobolj$anje sigurnosti vlasnic¢kih
prava. Blockchain osigurava transparentnost i
provjerljivost svih promjena u vlasniStvu
(Reuters, 2015).

Svedska istrazuje upotrebu blockchain
tehnologije za digitalizaciju registra nekretnina.
Cilj je smanjenje vremena potrebnog za
kupoprodaju nekretnina sa nekoliko mjeseci na
nekoliko dana. Blockchain osigurava sigurnu i
transparentnu evidenciju svih transakcija, od
inicijalne  ponude do finalne prodaje,
ukljuéujuéi provjeru identiteta ucéesnika i
verifikaciju dokumenata (Government Offices
of Sweden, 2017).

Ovi primjeri pokazuju kako razlicite
zemlje Kkoriste blockchain tehnologiju za
unapredenje javne uprave i mogu posluziti kao
vodi¢ za implementaciju sli¢nih rjeSenja u
Bosni i Hercegovini.

REZULTATI ISTRAZIVANJA

Na pocetku 2024. godine, autori su
sproveli  istrazivanje o primjeni novih
tehnologija u javnoj wupravi u Bosni i
Hercegovini. Cilj istrazivanja bio je da se utvrdi
stanje javne uprave u Bosni i Hercegovini i
koliko su korisnici usluga spremni da prihvate
nove tehnologije u javnoj upravi. Od 1267
odgovora od 3000 pripremljenih upitnika sa 4
pitanja, najvecu grupu predstavljaju oni izmedu
16 i 29 godina, sa 588 predstavnika, pa oni od
30 do 49 godina sa 414 (graf 2), 604 odgovora
je doslo od osoba Zenskog pola, 663 od osoba
muskog pola (graf 1).

= Mugki = Zenski

Graf 1. Pol ispitanika
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Graf 2. Starosna struktura ispitanika

Kao §to je i ocekivano, najveéi broj zadovoljno brzinom usluge (graf 3). Najveéi
korisnika javne uprave nije zadovoljan brzinom broj korisnika na uslugu ¢eka od 11 minuta do
usluga, sa 455 odgovora vrlo nezadovoljan, i jednog sata, njih 376, i od 1 do 60 dana njih 302

421 odgovorom uglavnom nezadovoljan, dok je (graf 4).
samo 23 Kkorisnika odgovorilo da je wvrlo

500
450
400
350
300
250
200

150

100

50

VRLO UGLAVNOM NIZADOVOUAN, NI UGLAVNOM VRLO ZADOVOUAN
NEZADOVOUAN NEZADOVOUAN  NEZADOVOUAN ZADOVOUAN

Graf 3. Zadovoljstvo korisnika brzinom usluga koje pruza javna uprava
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Graf 4. Vrijeme potrebno da dobijete uslugu

Javna uprava u Bosni i Hercegovini
optereéena je arhai¢nim regulativama i internim
pravilnicima koji usporavaju njeno
funkcionisanje. U dobu u kojem Zzivimo, autori
smatraju da ne postoji nijedan razlog zasto bi
korisnik trebalo da ¢eka na uslugu duze od
nekoliko sekundi. Ovi rezultati ukazuju na
znacajnu potrebu za unapredenjem efikasnosti i
brzine usluga koje pruza javna uprava u Bosni i
Hercegovini. Implementacija novih tehnologija,
kao $to je blockchain, moze biti kljuéni faktor u
poboljsanju ovih aspekata, omogucavajuci brze
i transparentnije usluge za gradane.

BLOCKHAIN U JAVNOJ UPRAVI BOSNE
| HERCEGOVINE

Implementacija  pametnih  ugovora i
blockchain tehnologije moze donijeti znacajne
promjene i poboljSanja u javnoj upravi Bosne i
Hercegovine na nekoliko kljuénih podrudja.
Primjena blockchaina za stvaranje sigurnih i
nepromjenljivih digitalnih identiteta gradana
omogucila bi automatsku verifikaciju identiteta
prilikom prijave za razli¢ite usluge, ¢ime bi se
smanjila moguénost prevara i povecala
efikasnost procesa. To bi olakSalo gradanima
pristup uslugama, smanjilo birokratske prepreke
i ubrzalo procese, Ccine¢i javnu upravu
efikasnijom i pristupac¢nijom.

Vodenje zemljisnih  knjiga pomocu
blockchain tehnologije osiguralo bi

DO4SATA OD4SATADO1 OD1DO60  VISEOD60
DAN. DANA DANA
transparentnost i sigurnost podataka 0

vlasnistvu nekretnina. Automatsko aZuriranje
zapisa prilikom promjene vlasni§tva putem
pametnih ugovora smanjilo bi birokratske
procese i rizik od korupcije. Gradani bi imali
povjerenje u nepromjenljivost i taénost zapisa, a
time bi se smanjile pravne nesigurnosti i
sporovi vezani za vlasniStvo nekretnina.

Koristenje blockchaina za pracenje i
transparentno objavljivanje svih transakcija u
okviru javnog budzeta omogucilo bi gradanima
uvid u troSenje javnih sredstava. Pametni
ugovori bi osigurali automatsko izvrSavanje i
pracenje placanja, ¢ime bi se povecala
transparentnost  javnih  finansija. Ovo bi
omogucdilo bolju kontrolu i nadzor nad javnim
sredstvima, smanjuju¢i moguénost zloupotreba
i korupcije. Gradani bi imali vece povjerenje u
naCin na koji se trosi njihov novac, §to bi
doprinijelo jacanju povjerenja u drzavne
institucije.

Implementacija blockchain tehnologije za
elektronsko glasanje osigurala bi integritet i
sigurnost glasova, a pametni ugovori bi
verifikovali identitet glasa¢a i automatski
biljezili glasove na  nepromjenljivu i
transparentnu  knjigu, Smanjuju¢i moguénost
izbornih prevara. Elektronsko glasanje bi
ucinilo izborni proces brzim, sigurnijim i
pristupacnijim, omogucéuju¢i gradanima da
glasaju iz bilo kojeg mjesta, §to bi moglo
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povecati izlaznost na izborima i poboljsati
demokratski proces.

Primjena pametnih ugovora u provodenju
javnih tendera osigurala bi transparentnost i
postenje u procesu dodjele ugovora. Sve
ponude i uslovi bili bi zapisani na blockchainu,
a pametni ugovori bi automatski birali
najpovoljniju  ponudu  prema  unaprijed
definisanim kriterijumima. Ovaj pristup bi
eliminisao moguénost namjeStanja tendera i
korupcije, te osigurao da javni poslovi budu
dodijeljeni najkvalitetnijim i najpovoljnijim
ponudacima, Sto bi rezultiralo boljim uslugama
i projektima za gradane (Nguyen, & Nguyen,
2023).

Pradenje isplate socijalnih beneficija
putem blockchain tehnologije osiguralo bi da
pomo¢ stigne do pravih korisnika bez kasnjenja.
Automatska provjera uslova za isplatu i
izvrSenje transakcija putem pametnih ugovora
smanjila bi mogucnost zloupotrebe. Ovaj sistem
bi osigurao da socijalna pomo¢ bude
distribuirana  efikasno i pravedno, bez
administrativnih greSaka i zloupotreba, §to bi
povecalo povjerenje korisnika u socijalne
programe i poboljsalo zivotne uslove
najugrozenijih grupa.

U sustini, primjena blockchain tehnologije
i pametnih ugovora u javnoj upravi Bosne i
Hercegovine moze znacajno unaprijediti
efikasnost, transparentnost i sigurnost u
pruzanju usluga gradanima. Ova tehnologija
nudi rjeSenja za mnoge izazove s kojima se
suoCava javna uprava, ukljucujuéi birokratske
prepreke, korupciju i nedostatak
transparentnosti, te¢ moze doprinijeti jacanju
povjerenja gradana u drzavne institucije.

ZAKLJUCCI

Na osnovu sprovedenog istrazivanja, jasno
je da blockchain tehnologija ima znacajan
potencijal  za  poboljSanje  efikasnosti,
transparentnosti i sigurnosti javne uprave u
Bosni i Hercegovini. Implementacija
blockchaina moze pomo¢i u rjeSavanju brojnih
izazova s kojima se suocava javna uprava, kao
Sto su kompleksna birokratska struktura, spor
proces donoSenja odluka i nedostatak
transparentnosti u pruzanju usluga gradanima.

Analizom najboljih praksi iz drugih
zemalja koje su ve¢ implementirale blockchain
u javni sektor, kao i putem povratnih
informacija gradana, identifikovane su klju¢ne
oblasti gdje bi primjena blockchain tehnologije

mogla donijeti najvece benefite. Preporuke
ukljucuju razvoj strategije i pravnog okvira,
pilot projekte, edukaciju i obuku, modernizaciju
tehnoloske infrastrukture, povecanje
transparentnosti, saradnju s privatnim sektorom,
kontinuirano praéenje i evaluaciju, kao i
medunarodnu saradnju.

Konkretni primjeri iz Estonije, Gruzije,
Svedske i Hondurasa pokazuju kako blockchain
moze biti efikasno koriSten za vodenje
registara, digitalnu identifikaciju, sisteme
glasanja, transparentnost budzeta i druge oblasti
javne uprave. Ovi primjeri sluze kao inspiracija
za Bosnu 1 Hercegovinu da usvoji slicne
strategije.

Istrazivanje je pokazalo da postoji
znacajna potreba za unapredenjem efikasnosti i
brzine usluga koje pruza javna uprava u Bosni i
Hercegovini. Implementacija  blockchain
tehnologije moze biti kljucni faktor u
ostvarivanju ovih ciljeva, omogucavajuci brze,
sigurnije i transparentnije usluge za gradane, $to
na kraju vodi ka veéem povjerenju u drzavne
institucije.

Uprkos izazovima kao §to su tehnoloska
infrastruktura, pravni okviri i socio-ekonomski
faktori, prednosti koje blockchain tehnologija
donosi su jasne i znacajne. Nastavak
istrazivanja i pilot projekata ¢e biti kljucan za
dalju evaluaciju i prilagodavanje strategija za
uspjesnu implementaciju blockchain
tehnologije u javnu upravu Boshe i
Hercegovine.

Ovim radom smo postavili temelje za
dalje istrazivanje i implementaciju blockchain
tehnologije, i nadamo se da ¢e naSe preporuke i
nalazi biti od koristi drzavnim institucijama,
struénjacima i gradanima u njihovim naporima
da unaprijede javnu upravu.
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ABSTRACT

In this paper, we explore the potential of
blockchain technology to enhance public
administration  efficiency in Boshia and
Herzegovina. Facing challenges in
communication and service delivery between
the government and its citizens, our research
investigates how blockchain can provide
solutions. We employed questionnaires to
gather citizens' opinions and conducted a
comparative analysis of best practices from
countries that have successfully implemented

blockchain in public sectors. This approach
allows us to identify specific areas where
blockchain, particularly through smart contracts
and hybrid networks, can improve efficiencies
and outcomes.

Blockchain technology, known for its
decentralization, transparency, and security
features, shows promise in several sectors,
including finance, cryptocurrency, business
support, and law, offering substantial benefits.
Our analysis suggests that by adopting similar
strategies, Bosnia and Herzegovina can address
many current issues undermining public
administration effectiveness.

Our findings, based on citizens' feedback
and international case studies, indicate that the
existing system falls short in efficiency,
underscoring the need for innovative solutions
like blockchain to enhance public service
delivery. We acknowledge potential challenges
in implementation, such as technological
infrastructure, legal frameworks, and socio-
economic considerations. Despite these hurdles,
our research presents a compelling case for
blockchain technology as a means to facilitate
more effective communication and services
between the government and its citizens.

We conclude with recommendations for
adopting blockchain technology in Bosnia and
Herzegovina's public administration, supported
by our comparative analysis and questionnaire
insights. Additionally, we suggest areas for
future research to continue exploring the
transformative potential of blockchain in public
services.

Keywords: bockchain, smart contracts,
public administration, decentralization.
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SAZETAK

Digitalna tehnoloska revolucija je pocela u
drugoj polovini proslog vijeka. Njen razvoj u
prvim dekadama nakon otkrivanja tranzistora je
bio priliéno spor. Ubrzanje i S§ira svijest o
moguénostima digitalne tehnologije poceli su se
Siriti nakon uvodenja interneta. Posljednje dvije
dekade donijele su brz razvoj digitalnih
tehnologija i1 opstu prihvaéenost u privatnom i
poslovnom Zivotu.

Koristi  za  pojedince,  kompanije,
institucije i drustvo u cjelini su ogromne i
nesumnjive. Ipak, imaju¢i u vidu provedene
studije o stepenu digitalizacije pojedinih oblasti
drustva i pojedinih drzava, smatra se da je
buduéi potencijal ogroman, a tek se ocekuju

znaCajni prodori potpomognuti vjeStackom
inteligencijom.

Medutim, pored nesumnjivih Koristi,
postoje i odredeni negativni aspekti koji nisu
dovoljno rasvijetljeni niti jasno predstavljeni
korisnicima. Zbog toga je ovaj rad imao za cilj
utvrditi  stavove samih korisnika prema
digitalnim tehnologijama, te je u empirijskom
dijelu ispitivao i njihove stavove o negativnim
uticajima na mentalno zdravlje korisnika.

Rezultati su ocekivani u dijelu ispitivanja
koristi koje proizilaze upotrebom digitalnih
tehnologija. Iznenadenje nije ni postojanje
negativnih uticaja na zdravlje korisnika, dok je
stepen negativnog uticaja i nepreduzimanje
korektivnih  akcija od strane korisnika
iznenadujudi. Istrazivanje je pokazalo da su
korisnici svjesni negativnih aspekata koje
proizilaze iz, prvenstveno  prekomjerne
upotrebe digitalnih tehnologija, ali i dalje ne
preduzimaju gotovo niSta da umanje te
negativne posljedice.

Kljuéne rijedi:
digitalni  uredaji,
mentalno zdravlje.

digitalne tehnologije,
softverske  aplikacije,

UvoD

Nacin zivota se znacajno mijenjao kroz
istoriju, Sto je, uglavnom, bio zamajac napretka
i razvoja civilizacije. UopSteno govoreéi, kada
se osvrnemo i pogledamo unazad, vjerovatno
bismo se slozili da su ta promjena i sposobnost
ljudskog bica da se prilagodi tim promjenama,
fundamenti naseg postojanja danas, ali isto tako
i nivoa Zivotnog standarda koji uzivamo.

I pored apsolutno pozitivnog stava prema
promjenama, definitivno nisu sve promjene u
ljudskoj istoriji bile pozitivne. Mnoge su imale
negativne konotacije u vremenu u kojem su se
desavale, a neke su zadrzale isti epitet uprkos
protoku vremena.
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Medutim, ono §to je definitivno drugacije
u promjenama koje se deSavaju u nasim
zivotima u odnosu na promjene koje su bile na
snazi kroz bilo koji period istorije, je uvecanje
brzine i intenziteta tih promjena. Ovo je
pogotovo izrazeno zadnjih 30-ak godina, sa
znaCajnim  Sirenjem  digitalne tehnoloske
revolucije.

U danasnje vrijeme gotovo je nezamisliv
zivot bez savremenih digitalnih tehnologija kao
§to su racunari, internet, pametni telefoni,
drustvene  mreze, razne aplikacije za
komunikaciju, online vijesti, itd. | dok su
pozitivni efekti uvodenja ovih tehnologija u
svakodnevni zivot i posao nesumnjivi, postavlja
se pitanje da li postoje i kakvi su negativni
efekti istth. S obzirom na c¢injenicu da jo$
uvijek ne postoje nedvosmislena saznanja o
negativnim  posljedicama  opSte  prisutne
digitalne tehnologije u Zivotima pojedinaca,
zadatak ovog rada bio je da unese dodatna
razjasSnjenja u ovu oblast i ponudi neke nove
nalaze.

Pocevsi od ove pretpostavke, postavljene
su hipoteze ovog rada:

1. digitalne tehnologije znacajno pomazu u
odvijanju  svakodnevnog  zivota i
poslovanja;

2. digitalne tehnologije imaju negativan uticaj
na mentalno zdravlje pojedinaca Kkoji
koriste te tehnologije.

POJAM | RAZVOJ DIGITALNE
TEHNOLOSKE REVOLUCIJE

Digitalna revolucija ilustruje unapredenje
tehnologije od mehanickih uredaja, analogne i
elektronske tehnologije do digitalne tehnologije
za obradu i cuvanje informacija koja je
dostupna danas (Sharma, & Shanmugaboopathi,
2022).

Druga definicija koja svrsishodno opisuje
digitalizaciju navodi da je to fenomen koji se
odnosi na transformaciju analognih podataka u
digitalni jezik koji unapreduje odnose izmedu
klijenata donose¢i dodatnu vrijednost za
ekonomiju i drustvo u cjelini (Reis, Amorim,
Melao, Cohen, & Rodrigues, 2020).

Jos jedna od svrsishodnih i jednostavnih
definicija kaze da je digitalizacija stepen
usvajanja i integracije digitalnih tehnologija u
razne aspekte drustvenog zivota (Hilbert, 2020).

Poceci digitalne revolucije se vezuju za
1974. godinu i pojavu prvih tranzistora koji su

omogucili razvoj digitalizovanih kompjutera.
Naredni znaCajan korak se desio s javnom
dostupnos$cu interneta koja se vezuje za 1991.
godinu. Korak koji je integrisao postojece
tehnoloske revolucije je pojava pametnih
telefona koja se vezuje za 2007. godinu (ako se
izuzmu prve verzije pametnih telefona koje su
imali  znaCajne limitacije po  pitanju
funkcionalnosti).

Znacajan datum je i 2002. godina, kada je
covjecanstvo bilo prvi put u situaciji da ¢uva
vise podataka u digitalnom nego u bilo kom
drugom formatu. Zanimljiv podatak koji
oslikava brzinu razvoja digitalnih tehnologija,
govori da covjecanstvo svakih 2,5 do 3,0
godine uduplava koli¢inu pohranjenih podataka,
odnosno da cuva viSe podataka nego Citava
civilizacija do tada. Takode, znacajno je
naglasiti da se kasnih 80-ih godina proslog
vijeka ispod 1% podataka cuvalo u digitalnom
obliku, dok se 2012. godine preko 99%
podataka cuvalo u digitalnom obliku (Hilbert,
2020).

Iako se ovo $to je do sada videno na polju
tehnoloskog napretka, ve¢ naziva Cetvrta
tehnoloska revolucija, neki prakticari kao §to je
Klaus Svab (Schwab, 2023), misljenja su da ée
se tek otvoriti novi horizonti napretka sa Sirim
uvodenjem vjestacke inteligencije. VjeStacka
inteligencija kakvu danas znamo, prvi put je
predstavljena krajem 2022. godine. Od tada,
iako tek na samom pocetku, poceo je da se
razvija ogroman broj proizvoda koji manje ili
viSe ukljucuju vjestatku inteligenciju u svoje
funkcionisanje. Jedan od indikatora koji ovo
potvrduju je i sama brzina prihvatanja vjestacke
inteligencije od strane ogromnog broja
kompanija i pojedinaca iz oblasti informacionih
tehnologija, kao 1 Sirokog broja obi¢nih
korisnika digitalnih tehnologija. Svakako je
obetanje da ¢e vjestacka inteligencija ostati
besplatna i Siroko dostupna svim
zainteresovanim stranama, nesto Sto ¢e dovesti
do njenog ubrzanog prihvatanja 1 Siroke
upotrebe.

EKONOMSKI EFEKTI DIGITALNE
TEHNOLOSKE REVOLUCIJE
Digitalna revolucija je dovela i do

ogromnih ekonomskih unapredenja. Jedna od
prostih ilustracija koja se cesto koristi za
prikazivanje ekonomskih promjena je slika na
kojoj su suceljeni pisa¢a masina i racunar. Pri
tom pisa¢a masina predstavlja nacin obavljanja
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poslova koji je nestao sa pojavom digitalnih
tehnologija, dok racunar predstavlja novi,
jednostavniji i brzi nacin obavljanja poslovnih
zadatka, te mozda ono S§to je najvaznije,
predstavlja 1 nevjerovatno proSireni obim
mogucénosti upotrebe digitalnih tehnologija.

Digitalizacija u kompanije uvedena je
relativno sporo. Prvenstveno iz razloga $to su
komponente bile skupe i Sto su zahtijevale
obuceno osoblje, koje u tom periodu nije
postojalo u dovoljnom broju. Protokom
vremena, oba razloga su minimizirana, cijena
komponenti je drasticno smanjena, a broj
obucenog osoblja je bivao sve veéi. Tako da
danas, gotovo da i ne postoje kompanije koje
nisu, u manjoj ili vecoj mjeri, digitalizovale
svoje poslovanje.

Trenutno se smatra da su najveci izvori
rasta na polju digitalnih tehnologija dalje
usvajanje u kompanijama koje su nisko
digitalizovane, kao i dalje digitalizovanje
drzavne wuprave kao servisa privrede i
stanovni$tva. Ovo zadnje nosi znacajne
potencijale, s obzirom na ¢{injenicu da za
stanovni$tvo 1 privredu moze znaciti ogromne
ustede. Te usStede se u prvom redu ogledaju u
usStedi vremena za stanovni$tvo i kompanije, a
koje ¢e oni investirati u neke druge aktivnosti
koje im donose novu vrijednost. Takode,
znaCajan  izvor uSteda 1  unapredenja
produktivnosti se odnosi na same institucije
drzavne uprave. Ako se one digitalizuju na
ispravan nacin i u dovoljnoj mjeri, one ce
obavljati svoje zadatke znaajno brze i uz
znatajno manje troskove. To ¢e znaditi
ogromne uStede u samom drzavnom budZzetu
svake pojedine drzave koja ovo napravi.

Unapredenja koja su se desila, najocitije
se mogu  vidjeti kroz unapredenje
produktivnosti kompanija. Istrazivanje na ovu
temu za podrucje Evropske unije u periodu
2014-2019 je pokazalo da se 97-98%
povecanja  produktivnosti moZe objasniti
usvajanjem digitalnih tehnologija (Chenic, et
al., 2023).

Drugo istrazivanje za podrucje Australije
navodi da se 5,8% rasta BDP per capita
pripisuje Sirokom usvajanju digitalizacije u
poslovne operacije (Qu, Simes, & O Mahony,
2017).

S druge strane, vrlo cesto postavljano
pitanje je ono koje se odnosi na obim
usvojenosti  digitalnih  tehnologija u nekoj
kompaniji ili nekom drustvu. Jedna od studija

koja se bavi ovom temom navodi da je Kina
imala udio digitalne ekonomije u ukupnom
BDP-u 14,2% u 2005. godini, a da se on popeo
na 38,6% u 2020. godini (Zhang, Zhao, Wan, &
Yao, 2021). Ako je ovaj procenat ovako mali u
drugoj najvecoj ekonomiji planete, onda je
definitivno prostor za dalja unapredenja
izuzetno veliki. Treba samo znati da se
navedena studija bavila razmatranjima na
trenutnom nivou tehnoloskog razvoja. S
obzirom na to da ¢e se ovaj razvoj ubrzano
deSavati u narednim godinama, postaje jasnija
slika moguc¢ih unapredenja.

Kao potvrda ovih navoda moze se
pogledati i trziSna kapitalizacije svih kompanija
prisutnih na berzama. Trenutno, medu 5
najvrijednijih svjetskih kompanija nalaze se 4
kompanije koje se bave iskljucivo digitalnim
tehnologijama (CompaniesMarketcap, 2024).
Ovo je zapanjujudi rezultat imajuéi u vidu da su
neke od njih stare svega 20-ak godina. Kako
trziSna kapitalizacija u velikom obimu, kroz
cijenu akcija, odrazava ocekivanja buduceg
poslovanja, o€ito je da su procjene buduénosti
za ove kompanije veoma optimisti¢ne.

UTICAJ DIGITALNE TEHNOLOSKE
REVOLUCIJE NAPOJEDINCA

Ipak, svi ovi nesumnjivo pozitivni efekti
mogu se sagledavati i kroz uticaj na Covjeka
kao jedinku koja se prilagodava digitalnom
dobu, prvenstveno na njegovo mentalno
zdravlje. Prema definiciji Svjetske zdravstvene
organizacije, mentalno zdravlje je stanje
mentalnog blagostanja koje ljudima omogucuje
da se nose sa zivotnim stresovima, realizuju
svoje sposobnosti, dobro uce i dobro rade te
doprinose svojoj zajednici (WHO, 2022). U
nastavku ovog rada, paznja ¢e biti usmjerena na
prvi dio definicije: ,,da se nose sa zivotnim
stresovima, realizuju svoje sposobnosti, dobro
uce i dobro rade®.

U 2023. godini postojalo je 5,3 milijardi
internet korisnika, koji u prosjeku provedu
online 6,4 sata u toku svakog dana (Statista,
2023). Ako se od 24 ¢asa dnevno, aproksimira
vrijeme spavanja na 8 casova, dolazi se do
procjene da se tatno 40% vremena, tokom
kojeg je populacija budna, provede online.
Znajuci da je ovaj procenat prije 30 godina bio
gotovo nula, postavlja se pitanje od Cega je
populacija uzela vrijeme i dodijelila ga svom
online prisustvu?
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Vrlo zanimljivo je pogledati na §ta tacno
odlazi ovih 6,4 Casova svakog dana. Na slici
nize vidi se da preko 50% populacije alocira
ovo vrijeme na pronalazak informacija,

odrzavanje  kontakta sa  prijateljima 1
porodicom, C¢itanje vijesti, te na gledanje
razli¢itih video sadrzaja.

Slika 1. Upotreba interneta shodno razlozima koris¢enja
Figure 1. Use of the Internet according to the reasons for use

Ono §to je takode zanimljivo, je da preko
42% populacije koristi internet kako bi
popunilo  slobodno vrijeme, bez nekog
specificnog razloga za koris¢enje. Ovo je
upravo u korelaciji sa nalazima studije koju je
proveo Microsoft i koja kaze da 77% populacije
18-24 godine kada nema $ta da radi, poseze za
mobilnim telefonom kako bi prekratilo vrijeme
(razlika u procentima dolazi iz razliitog
dobnog dijeljenja ispitanika). Ovaj procenat za
populaciju preko 65 godina starosti je svega
10% (Microsoft attention spans, 2015; Mac,
2023; Mcspadden, 2015).

Jo§ jedna znaCajna negativnost uocena
upravo pomenutom studijom je pad paznje,
odnosno  koncentracije. Od 2000. godine
(otprilike kada je digitalizacija pocela
znaCajnije da wulazi u zivote pojedinaca)
prosjeCna paznja smanjena je sa 12 na 8§
sekundi. S druge strane povecala se mogucénost
obavljanja viSe razli¢itih stvari u isto vrijeme
(multitasking). Ovo je upravo ono S§to se
primjecuje kod djece koja su u stanju da
istovremeno vode konverzaciju, slusaju podkast
i pregledaju sadrzaj na druStvenim mrezama.
Oni su u stanju da rade viSe stvari istovremeno,

ali se nisu u mogucnosti koncentrisati na jednu
stvar u duzem vremenskom periodu. Ovo
definitivno nije dobro za veliki broj oblasti u
zivotu gdje je potrebno uloziti ozbiljniji umni
napor kako bi se vidjeli rezultati, kao $to je
recimo $kolovanje, naucno-istrazivacki rad ili
ogroman broj profesionalnih zanimanja.

Osim §to nije dobro sa drustvenog
stanovista, u smislu smanjenja populacije koja
je sposobna za dublji umni napor, ovo nije
dobro ni za samog pojedinca. Od gotovo svake
individue se ¢esto ocekuje ozbiljan umni napor,
a veliki dio mlade populacije gubi sposobnost
kroz nacin zivota. Time se dolazi do paradoksa
da okruzenje u kom obitava navedeni
pojedinac, oc¢ekuje od njega da je sveprisutan i
brzo responzivan u digitalnom svijetu, §to je
osnovni zahtjev multitaskinga, a $§to mu
umanjuje koncentraciju. Sa druge strane,
istovremeno se ocekuje od pojedinca da bude
sposoban 1 ulozi ozbiljan umni napor u smislu
vremena i koncentracije u rjeSavanje razlicitih
zadataka. Ova kontradiktornost moze unijeti
konfuziju u svijest pojedinaca koja se
reperkutuje na njihovo mentalno zdravlje.
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Kao potvrda navedenoga, na
predstavljenom grafikonu, koji se tiCe
Sjedinjenih Americ¢kih Drzava, moze se vidjeti
izuzetno veliki skok pojavljivanja snaznih
depresivnih stanja. U sluaju muskaraca, u

Muskarci

13.1%
11.8%11.9% 11.7%

— T e

5% 4.5% 4.2% 4.6% 43% 4.7% 4.4% 4.5% 4.7% 5.3

Zene

2004. godini procenat je 5%, da bi u 2022.
godini skocio na 11,5%. Kod Zena je zabiljezen
skok sa 13,1% u 2004. godini na ¢ak 28% u
2022. godini (Vankar, 2024).

30.1%

21.5%

20%

19.5%19.4%

% 6.8%
% 5.7% 5.8% 6-4%

Slika 2. Pojava snaznih depresivnih stanja u zadnjih 12 mjeseci, 2004-2022
Figure 2. Occurrence of strong depressive states in the last 12 months, 20042022

Shodno navedenom, postoji ozbiljna
zabrinutost da obrazac zivota uspostavljen u
digitalnom dobu nosi sa sobom znacajne
negativne posljedice po pojedince, prvenstveno
mentalne prirode (iako zabrinutosti za fizi¢ko
zdravlje nikako ne treba zanemariti). Upravo
ovo se nastojalo potvrditi ili opovrgnuti
empirijskim istrazivanjem koje je predstavljeno
u narednim redovima.

ISTRAZIVANJE
Metod istraZivanja

Imajuéi u vidu da je cilj ovog rada da se
utvrdi da li digitalne tehnologije znacajno
pomazu u odvijanju svakodnevnog Zzivota i
poslovanja, te da li digitalne tehnologije imaju
negativan uticaj na ljudsku individuu koja
koristi te tehnologije i njeno opSte zdravstveno
stanje, u prvom redu mentalno zdravlje,
pristupilo se istrazivanju.

Ispitanicima  je  pojaSnjenje  pojma
digitalne tehnologije predstavljeno na slededi
nacin: ,,Pod pojmom digitalne tehnologije u
ovom istrazivanju se podrazumijevaju uredaji
kao §to su pametni telefoni, tableti, racunari,
pametni televizori, konzole za igrice, itd, ali i

softverske aplikacije poput drustvenih mreza
Instagram, Facebook, X, itd, aplikacije za
komunikaciju poput Viber, Whats up, SMS, itd,
aplikacije za gledanje video sadrzaja You tube,
Netflix, itd, portala sa vijestima, raznih igara u
digitalnom obliku, kao i svih drugih softvera
koji se koriste na digitalnim uredajima*.

U istrazivanju je ucestvovalo 107
ispitanika, iz Slovenija, Hrvatske, Srbije i
Bosne i Hercegovine. Ciljna skupina su bile
osobe starosti od 18 do 60 godina, koje redovno
koriste digitalne tehnologije, te sa minimalno
srednjoskolskim obrazovanjem. Ispitanici su
odabrani metodom slucajnog odabira. Struktura
uzorka prema polu, godinama starosti,
godinama radnog staza 1 strucnoj spremi
predstavljeni su u tabeli 1.

U kategoriji pol neznatno vise ispitanika
se nalazi u kategoriji muski, i to 52%, dok je
48% u kategoriji zenski, dok se niko nije
identifikovao u kategoriju ostali. U kategoriji
starost najvise ispitanika se nalazi u kategoriji
31-50 godina, i to 49%, zatim 32% u kategoriji
18-30, dok je 20% kategoriji 51 i vise godina.
U kategoriji strucna sprema najvise ispitanika je
u kategoriji visoka, i to 58%, u kategoriji
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srednja je 29%, dok je u kategoriji magistar i
vise 13%. U kategoriji koriStenja digitalnih
tehnologija 100% posmatranih ispitanika
redovno koristi digitalne tehnologije. S obzirom
na predstavljenu distribuciju uzorka, smatra se
potpuno reprezentativnim.

U istrazivanju je koriSten servej metod.
Kao instrument je koristen upitnik podijeljen na
Cetiri dijela. Prvi se odnosio na socio-
demografske faktore predstavljene u Tabeli 1.
Drugi se odnosio na sferu privatnog zivota i

da daju svoje potvrdne ili odri¢ne odgovore na
petostepenoj skali Likertovog tipa (u potpunosti
se ne slazem, djelimi¢no se ne slazem, nemam
stav, djelimi¢no se slazem, u potpunosti se
slazem). Tre¢i se odnosio na sferu poslovnog
zivota, a u Cetvrtom su se trazili odgovori na
pitanje kako digitalne tehnologije uticu na
zdravlje pojedinaca. Obrada podataka je
obavljena u statistickom softveru SPSS 26.0. Za
analizu podataka je primijenjena deskriptivna
analiza.

sadrZavao je tvrdnje na koje su ispitanici trebalo

Tabelal. Struktura uzorka prema socio-demografskim faktorima za N=107
Table 1. The structure of sample according to socio-demographic factors for N=107

Muski 56 52%
Zenski 51 48%
Ostalo 0 0%

18-30 34 32%
31-50 52 49%
511vise 21 20%
Srednja 31 29%
Visoka 62 58%
Magistar i vise 14 13%
Da 107 100%
Ne 0 0%

Rezultati i diskusija

Rezultati deskriptivne analize zajedno sa tumacenjem dobijenih rezultata bi¢e predstavljeni
odvojeno po hipotezama koje su predstavljene na pocetku rada. Na narednih 6 slika bic¢e predstavljeni
dobijeni rezultati koji se odnose na prvu hipotezu da digitalne tehnologije znacajno pomazu u
odvijanju svakodnevnog zivota i poslovanja.

Na slici 3 je jasno i ogromnom veéinom od 92,5% potvrdena tvrdnja da digitalne tehnologije
olaksavaju svakodnevno obavljanje obaveza u privatnom zivotu. Procenat odgovora od 3,7% koji se
apsolutno ne slazu i 3,7% onih koji se djelimi¢no ne slazu je statisticki insignifikantan. Ovim je jasno
da su digitalne tehnologije unijele dodatni komfor u Zivote ispitanika, oslobadajuéi vrijeme koje su
ranije tro§ili, a koje sada mogu preusmjeriti na druge aktivnosti u svojim zivotima. Medutim, na Sta
su ispitanici preusmjerili ovo vrijeme, vidje¢emo u nastavku.

Slika 4 pokazuje da 73,2% ispitanika je voljno da usvoji nove tehnologije koje se pojavljuju na
trzistu, a koje sluze u privatne svrhe. Ovo je izuzetno znacCajan pokazatelj, prvenstveno za trzisno
orijentisane subjekte, s obzirom na to da ovako visoka stopa prihvatanja je odli¢an pokazatelj da ako
ponude kvalitetne proizvode, velika je vjerovatnoca usvajanja od strane korisnika. Takode, ovaj
podatak je znacajan iz razloga §to znamo da su pojedinci nesto oportuniji u prihvatanju digitalnih
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tehnologija u privatnom zivotu, S obzirom na to da to vrlo Cesto znaéi ugrozavanje privatnosti

pojedinca.
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Slika 3. Slaganje/neslaganje sa tvrdnjom ,,Digitalne tehnologije olaks$avaju svakodnevno obavljanje raznih
privatnih obaveza“
Figure 3. Agreeing/disagreeing with statement “ Digital technologies facilitate the daily performance of various
private duties”
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Slika 4. Slaganje/neslaganje sa tvrdnjom ,,Rado prihvatam nove digitalne tehnologije koje se koriste u privatne
svrhe*
Figure 4. Agreeing/disagreeing with statement “I welcome new digital technologies that are used for private
purposes”

Slika 5 je jednim dijelom potvrda
prethodno iznesenog stava da ljudi rado
prihvataju nove tehnologije u svoje privatne
zivote. Vidljivo je da 92,5% ispitanika slobodno
vrijeme Cesto provodi koriste¢i digitalne
tehnologije. Ovo se moze i treba povezati sa

prvim pitanjem, ¢iji odgovori upuéuju na to da
su ljudi uvodenjem digitalnih tehnologija u
njihove zivote, dobili vise slobodnog vremena.
Medutim, veoma je zanimljivo vidjeti da su to
slobodno vrijeme oni alocirali na koriStenje
digitalnih tehnologija. Ako ukrstimo podatak da
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92,5% populacije koristi digitalne tehnologije u
svoje slobodno vrijeme, sa podatkom da se
digitalne tehnologije koriste 6,4 Casa u toku
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L7

Apsolutno se ne
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0,0%
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| 3,7%

Nemam stav

dana, onda se postavlja o¢igledno pitanje da li
je ovo dobar obrazac ponasanja. Odgovor na
0Vo pitanje ostavljamo za malo kasnije.

52,3%

U potpunosti se
slazem

Djelimicno se
slaiem

Slika 5. Slaganje/neslaganje sa tvrdnjom ,,Slobodno vrijeme ¢esto provodim koriste¢i digitalne tehnologije*
Figure 5. Agreeing/disagreeing with statement “I often spend my free time using digital technologies”

Slika 6 govori o stavu prema digitalnim
tehnologijama u poslovnom zivotu. Svih 100%
ispitanika je pozitivnog stava. Ovo je i
razumljivo imaju¢éi u vidu da su svi
zainteresovani da brze i bolje obave postavljene
zadatke. Ovde takode ne postoji zabrinutost za
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privatnost svog zivota. Jo§ jedna znacajna
informacija je da je vjerovatno svih 100%
ispitanika svjesno da konkurentnost kompanija i
institucija u kojima rade ne bi mogla opstajati
bez dovoljne usvojenosti digitalnih tehnologija.

31,8%

0,0%

U potpunosti se
slazem
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slaiem

Slika 6. Slaganje/neslaganje sa tvrdnjom ,,Digitalne tehnologije su dobrodosle u poslovnom okruZenju jer
olaksavaju obavljanje poslovnih zadataka®
Figure 6. Agreeing/disagreeing with statement “Digital technologies are welcomed in the business environment
as they facilitate the performance of business tasks”

STED Journal 6(1). May 2024. Journal homepage: https://stedj-univerzitetpim.com/en/homepage/

63


https://stedj-univerzitetpim.com/en/homepage/

Vaseli¢, D. i Janjetovi¢, LJ. (2024). Stavovi korisnika digitalnih tehnologija o njihovom uticaju na
svakodnevni zivot, posao i mentalno zdravlje. STED Journal, 6(1), 56-72.

Slika 7 nam pokazuje ogromnu vecinu od
96,3% ispitanika koji smatraju da digitalne
tehnologije povecéavaju produktivnost
kompanija i institucija oli¢enu kroz ubrzanje
poslovnih procesa ili smanjenje troSkova. Ako
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se prethodno pitanje odnosilo licno na
ispitanike, onda se ovo pitanje odnosi viSe na
institucije i kompanije u kojima rade. |
ogromna vecina njih smatra da digitalne
tehnologije unose kvalitet u poslovanie istih.

31,8%

3,7% |

U potpunosti se
slazem

Djelimicno se
slaiem

Slika 7. Slaganje/neslaganje sa tvrdnjom ,,Digitalne tehnologije ubrzavaju odvijanje poslovnih procesa i/ili
dovode do smanjenja troskova poslovanja‘“
Figure 7. Agreeing/disagreeing with statement “Digital technologies speed up business processes and/or lead to a
reduction in business costs”

Slika 8 upuduje na stepen prihvatanja
digitalnih tehnologija u poslovne svrhe. 1znosi
vrlo visokih 96,3% 1 veéi je nego spremnost
prihvatanja ovih tehnologija u privatne svrhe.
Ovo je i logi¢no imajuc¢i u vidu da zabrinutost
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3,7% |

oko privatnosti postoji u privatnom zivotu, dok
u poslovnom gotovo da ne postoji. Kao i da je
primarni interes pojedinca u poslovnoj sferi da
brze i lak$e obavi posao za koji je placen, a §to
omoguéavaju digitalne tehnologije.

40,2%

U potpunosti se
slazem

Djelimicno se
slaiem
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Slika 8. Slaganje/neslaganje sa tvrdnjom ,,Rado prihvatam nove digitalne tehnologije koje se koriste u poslovne
svrhe*
Figure 8. Agreeing/disagreeing with statement “I welcome new digital technologies used for business purposes”

Na narednih 6 slika su predstavljeni
dobijeni rezultati koji se odnose na drugu
hipotezu da digitalne tehnologije imaju
negativan uticaj na ljudsku individuu koja
koristi te tehnologije i njeno zdravstveno stanje,
u prvom redu mentalno zdravlje.

Slika 9 ukazuje da kod 96,3% populacije
sve vise zastupljen multitasking (obavljanje dva
ili viSe zadataka istovremeno ili u kraéem
vremenskom periodu). Ovo samo po sebi nije
lo$a stvar, nego pozitivna, S obzirom na to da
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unapreduje efektivnost pojedinca. Ono §to je
negativho je da se multitasking povezuje sa
negativnim obrascima kao S$to su smanjenje
koncentracije, smanjenje strpljenja, smanjenje
paznje, manji fokus na detalje, itd. Veza
multitaskinga i navedenih negativnih obrazaca
je nau¢no dokazana i predstavljena ranije u
ovom radu. Multitasking kao pojavu su
predominantno inicirale i omogucile digitalne
tehnologije.

24,3%
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Slika 9. Slaganje/neslaganje sa tvrdnjom ,,Fenomen multitaskinga je kod mene sve vise zastupljen u zadnjih 10
godina“
Figure 9. Agreeing/disagreeing with statement “The phenomenon of multitasking has become more and more
common for me in the last 10 years”

Slika 10 je u direktnoj korelaciji sa
rezultatima prethodnog pitanja. Smanjenje
paznje usmjerene na detalje je direktan
proizvod novih obrazaca zivljenja koje su
donijele digitalne tehnologije. Samo jedan od
njih je multitasking. Sa smanjenjem paznje se
slaze 75,7% ispitanika.

Slika 11 pokazuje slaganje sa tvrdnjom da
poslije duZze upotrebe digitalnih tehnologija,
ispitanici imaju osjecaj izgubljenog vremena.
Ovo slaganje iznosi 87,9%. Ipak ono S§to je
zanimljivo je da je distribucija unutar ovog
procenta 63,6% u korist odgovora ,,djelimi¢no
se slazem“, a manji procenat od 24,3%

ispitanika je izjavio da se apsolutno slaze. Ovo
ukazuje da su ispitanici svjesni da im
prekomjerna upotreba digitalnih tehnologija ne
koristi, ali ipak nisu toliko rezolutni u svom
stavu. Zanimljivo je, takode, da niko nije
odgovorio da se apsolutno ne slaze, a samo 9
ispitanika se djelimi¢no ne slaze, $to dodatno
govori o zastupljenosti navedene pojave. Sto se
ti¢e uticaja osjecaja izgubljenog vremena, jasno
je da ono ima izrazito negativne uticaje na opste
psihic¢ko zdravlje pojedinca. Prvenstveno jer se
iznova ponavlja. Zivjeti sa  osjeéajem
izgubljenog vremena, a da je pri tom to
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(polu)svjesno napravio, je devastirajue po
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mentalno zdravlje pojedinca.
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Slika 10. Slaganje/neslaganje sa tvrdnjom ,,Manje vremena i paznje posvecujem detaljima kada nesto ¢itam ili
gledam online nego §to je to bio slucaj ranije*
Figure 10. Agreeing/disagreeing with statement “I spend less time and attention to detail when reading or
watching something online than | used to”
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Slika 11. Slaganje/neslaganje sa tvrdnjom ,,Cesto nakon duze upotrebe digitalnih tehnologija imam osjeéaj
izgubljenog vremena“
Figure 11. Agreeing/disagreeing with statement “Often after using digital technologies for a long time | have a
feeling of wasted time”

Slika 12 ukazuje da je preko pola
ispitanika ili njih 56,0% osjetilo nervozu,
promjenu raspolozenja ili neku drugu nelagodu
nakon previSe vremena potroSenog na
koristenje digitalnih tehnologija. Kako bi se
ustanovilo koliko populacije previse koristi

digitalne tehnologije, postavljeno je naredno
pitanje.

Slika 13 govori da 80,4% ispitanika
smatra da previSe koristi digitalne tehnologije.
Ako ovaj procenat pomnozimo sa 56% koliko
je izjavilo da nakon previSe koriStenja osjeca
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neki oblik nervoze, neraspoloZenja ili neku
drugu vrstu nelagode, dolazimo do podatka da
45% ima neki od navedenih negativnih
pojavnih oblika. Ovo je zapanjujuce visok
procenat zastupljenosti pojave koja se deSava
regularno, a koja sa sobom nosi znacajne
negativne posljedice. S obzirom na to da je ovo

50,0%
45,0%
40,0%
35,0%
30,0%
25,0%
20,0%
15,0%
10,0% 12,1%
5,0%

12,1%

pitanje zadiralo u privatnost ispitanika, iako je
istrazivanje bilo anonimno, za ocekivati je da su
ispitanici bili skloni ,,uljepSavanju“ odgovora.
Zbog toga je postavljeno naredno pitanje koje
se nije ticalo Zzivota ispitanika, nego tre¢ih
osoba.

43,9%

0,0%
Apsolutno se ne Djelimicno se ne
slazem slazem

Nemam stav

U potpunosti se
slazem

Djelimi¢no se
slaiem

Slika 12. Slaganje/neslaganje sa tvrdnjom ,,Osjetio sam nervozu, promjene raspolozenja ili neku drugu vrstu
nelagode kada previSe vremena provodim koriste¢i digitalne tehnologije*
Figure 12. Agreeing/disagreeing with statement “I have experienced nervousness, mood swings, or some other
type of discomfort when | spend too much time using digital technologies™

60,0%
50,0%
40,0%
30,0%
20,0%
10,0% 15,9%
o0n
Apsolutno se ne  Djelimi¢no se ne
slazem slazem

Nemam stav

47,7%

0,0%

U potpunosti se
slazem

Djelimicno se
slaiem

Slika 13. Slaganje/neslaganje sa tvrdnjom ,,Provodim previSe vremena u toku dana koriste¢i digitalne
tehnologije*
Figure 13. Agreeing/disagreeing with statement “I spend too much time during the day using digital
technologies”
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Slika 14 ukazuje da su procenti koji
govore u sustini istu stvar kao i prethodna dva
pitanja, znacajno veéi kada se pitanje ne odnosi
direktno na ispitanika. Rezultat je ogromnih

60,0%
50,0%
40,0%
30,0%
20,0%
10,0%
0o 0,0% | 37% 4
Apsolutno se ne Djelimi¢no se ne
slazem slazem

Nemam stav

96,2% ispitanika koji su stava da digitalne
tehnologije imaju negativne uticaje na mentalno
zdravlje, prvenstveno mladih osoba.

43,9%

0,0%

U potpunosti se
slazem

Djelimicno se
slaiem

Slika 14. Slaganje/neslaganje sa tvrdnjom ,,Smatram da digitalne tehnologije imaju negativne uticaje na
mentalno zdravlje, prvenstveno mladih osoba“
Figure 14. Agreeing/disagreeing with statement “I believe that digital technologies have a negative impact on
mental health, primarily of younger people”

Na naredne dvije slike ¢e biti
predstavljeno nesto $to nije u direktnoj funkciji
dokazivanja postavljenih hipoteza, ali ima
prakti¢nu upotrebljivost i usko je povezano sa
samom temom istrazivanja. Naime, Zelja je bila
da se ispitaju stavovi ispitanika o tome koji
digitalni uredaji i koje digitalne aplikacije imaju
najveci negativni efekat na mentalno zdravlje.
Rezultati slijede u nastavku.

Slika 15 pokazuje da 63,6% ispitanika
smatra da je pametni telefon najveéi uzro¢nik
nervoze ili nekog drugog vida nelagode.

Slika 16 prikazuje upotrebu ostalih
digitalnih tehnologija. Na grafikonu se vidi da
se istiCu dvije stavke, a to su na prvom mjestu
druStvene mreze sa 44,9% i video igre sa
15,9%.

STED Journal 6(1). May 2024. Journal homepage: https://stedj-univerzitetpim.com/en/homepage/

68


https://stedj-univerzitetpim.com/en/homepage/

Vaseli¢, D. i Janjetovi¢, LJ. (2024). Stavovi korisnika digitalnih tehnologija o njihovom uticaju na
svakodnevni zivot, posao i mentalno zdravlje. STED Journal, 6(1), 56-72.

70,0%
60,0%
50,0%
40,0%
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0,0% 0,0% 0,0%
0,0%
Televizor Racunar Tablet Konzole za Pemetni Nista od
igrice telefon navedenog

Slika 15. Odgovori na pitanje ,,Digitalni uredaj koji mi najvise unosi nervozu ili neki drugi vid nelagode
prilikom pretjeranog koristenja“
Figure 15. Agreeing/disagreeing with statement “The digital device that causes me the most nervousness or some
other form of discomfort when overused”

50,0%
45,0%
40,0%
35,0%
30,0%
25,0%
20,0%
15,0%
15,9%
10,0% 12,1%
510% i 7,5%
0,0%
Aplikacije za Portalii Igrice na bhilo Portali sa Drustvene Nista od
komunikaciju aplikacije za kojem uredaju  vijestima mreie navedenog
(Whats up, gledanje video
Viber, sadriaja
Messanger...)

Slika 16. Odgovori na pitanje ,,Softverske aplikacije koje mi najvise unose nervozu ili neki drugi vid nelagode
prilikom pretjeranog koristenja“
Figure 16. Agreeing/disagreeing with statement “The software applications that cause me the most nervousness
or some other kind of discomfort during excessive use”
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ZAKLJUCCI

Cilj ovog istrazivanja je bio ispitati
stavove pojedinaca po pitanju prihvacenosti i
uticaja digitalnih tehnologija na privatni i
poslovni zivot, te uticaja na mentalno zdravlje
pojedinaca. U tu svrhu su postavljene dvije
hipoteze. Prvom se istrazivalo da ispitanici
smatraju da digitalne tehnologije znacajno
pomazu u odvijanju njihovog svakodnevnog
zivota 1 poslovanja, a drugom da li digitalne
tehnologije imaju negativan uticaj na opste
zdravstveno stanje korisnika, u prvom redu na
mentalno zdravlje. Obje postavljene hipoteze su
potvrdene.

Iz predstavljenih rezultata istrazivanja
jasno je da su digitalne tehnologije opste
prihvaéene u privatnom i poslovnom Zzivotu i da
ne postoji otpor prihvatanju novih digitalnih
tehnologija ni u jednoj od ove dvije oblasti.
Digitalne tehnologije obje oblasti se posmatraju
kao sredstvo komfora, unapredenje
produktivnosti, ustedu vremena i olakSavanje
zavrSavanja raznih obaveza.

Uvodenjem digitalnih  tehnologija u
privatni i poslovni zivot, populacija je dobila
viSe slobodnog vremena, ali je paradoks §to su
to slobodno vrijeme posvetili intenziviranju
upotrebe  samih  digitalnih  tehnologija.
Populacija provodi vise vremena uz digitalne
uredaje, nego Sto je oslobodila vremena
usvajanjem tih uredaja. Vrijeme koje populacija
tro§i koriste¢i te uredaje nije adekvatno
potroseno, imajudi u vidu da se najvise vremena
tros$i u neproduktivne svrhe, koje dovode do
naruSavanja zdravlja pojedinaca.

Iz posljednjeg dijela istrazivanja jasno je
da korisnici smatraju da ove tehnologije imaju
negativne uticaje na njihovo mentalno zdravlje,
prvenstveno na dio koji ukljucuje da mogu ,,da
se nose sa zivotnim stresovima, realizuju svoje
sposobnosti, dobro uée i dobro rade“ (treba
navesti izvor). Samo neke od tih negativnih
pojava su prekomjerno troSenje slobodnog
vremena na upotrebu digitalnih uredaja,
izrazeniji multitasking koji ima uticaj na
smanjenje paznje, fokusa 1 posvecenosti
detaljima, kao i osje¢aj izgubljenog vremena,
osjecaj nervoze, promjene raspolozenja ili neki
drugi vid nelagode. Rezultati koji govore da
drustvene mreze i pametni telefoni unose
najvise negativnosti na mentalnom planu ne
iznenaduju. S druge strane, ovi podaci Ssu
znacajni jer pokazuju da su korisnici svjesni

negativnih  efekata
tehnologije.

Veéina pametnih telefona ima funkciju
pra¢enja vremena provedenog u koristenju
uredaja, kao i funkciju ograni¢enja vremena
provedenog u koristenju samog uredaja. Kao
o¢igledna korektivna aktivnost namecée se
(samo)ogranicenje upotrebe pametnog telefona
§to bi dovelo moglo dovesti do velikih,
prvenstveno zdravstvenih benefita, a zatim i
mnogih drugih koji dolaze kao rezultat dobrog
mentalnog zdravlja.

Isti slucaj je i sa druStvenim mrezama i
drugim tehnologijama. Znaju¢i da se
drustvenim mrezama predominantno pristupa
putem pametnih telefona, ograni¢avanjem
upotrebe aplikacija druStvenih mreza na
pametnim telefonima bi imalo dvostruki efekat.
Smanjila bi se upotreba drustvenih mreza i
uredaja, kao glavnih uzro¢nika negativnosti po
mentalno zdravlje pojedinaca

Pitanje koje se nametnulo po dobijanju
rezultata istrazivanje je =zasto veliki dio
populacije, koji je svjestan negativnih
implikacija koriStenja digitalnih tehnologija,
nije uveo samokontrolu i1 samoogranicenje
upotrebe digitalnih  tehnologija, kako bi
prevenirao i otklonio ove negativnosti? Da li su
oni sposobni to napraviti ili trebaju stru¢nu
pomo¢? Da li institucije drustva trebaju Ciniti
viSe na osvjetljavanju ovog problema i
propagiranju preventivnih aktivnosti? Sta svi
ostali i drustvo u cjelini treba uéiniti kako bi
zadtitili pojedinca, a prvenstveno mladu
populaciju od negativnih efekata prekomjerne
upotrebe digitalnih tehnologija u neproduktivne
svrhe?

pretjerane  upotrebe

LITERATURA

Chenic, A.S., Burlacu, A., Dobrea, R.C,
Tescan, L., Cretu, A.l, Stanef-Puica,
M.R., Godeanu, T.N., Manole, A.M.,
Virjan, D. Moroianu, N. (2023). The
Impact of Digitalization on
Macroeconomic Indicators in the New
Industrial Age. Electronics, 12(7), 1612.

CompaniesMarketcap (2024). Retrieved
February 25, 2024 from:
https://www.companiesmarketcap.com/

Hilbert, M. (2020). Digital technology and
social change: the digital transformation
of  society from a historical

STED Journal 6(1). May 2024. Journal homepage: https://stedj-univerzitetpim.com/en/homepage/

70


https://stedj-univerzitetpim.com/en/homepage/

Vaseli¢, D. i Janjetovi¢, LJ. (2024). Stavovi korisnika digitalnih tehnologija o njihovom uticaju na
svakodnevni zivot, posao i mentalno zdravlje. STED Journal, 6(1), 56-72.

perspective. Dialogues in clinical
neuroscience, 22(2), 189-194.

Mac, R. (2023). 8-Second Attention Spans:
Tracking the myth that just won’t quit.
Retrieved May 09, 2024  from:
www.medium.com/psynamic/8-second-
attention-spans-tracking-the-myth-that-
just-wont-quit-614dd2ch9792.

Microsoft attention spans. (2015). Consumer
Insights, Microsoft Canada. Retrieved
February 26, 2024 from:
www.dl.motamem.org/microsoft-
attention-spans-research-report.pdf.

Mcspadden, K. (2015). You Now Have a
Shorter Attention Span Than a Goldfish.
Retrieved December 26, 2023 from:
www.time.com/3858309/attention-spans-
goldfish.

Reis, J., Amorim, M., Meldo, N., Cohen, Y., &
Rodrigues, M. (2020). Digitalization: A
literature review and research agenda.
In Proceedings on 25th International Joint
Conference on Industrial Engineering and
Operations Management—-IJCIEOM: The
Next Generation of Production and
Service  Systems 25 (pp.  443-456).
Springer International Publishing.

Schwab, K. (2023). The Fourth Industrial
Revolution. Retrieved May 22, 2024
from:https://www.britannica.com/topic/Th
e-Fourth-Industrial-Revolution-2119734.

Sharma, A.K., & Shanmugaboopathi, P.S.
(2022). Digital revolution and its nature
and extent in the contemporary
world. Technoarete  Transactions  on
Advances in Social Sciences and
Humanities, 2(4), 27-32.

Statista. (2023). Most popular reasons for using
the internet worldwide as of 4th quarter
2023. Retrieved February 25, 2024 from:
www.statista.com/statistics/1387375/inter
net-using-global-reasons.

Qu, J., Simes, R., & O'Mahony, J. (2017). How
do digital technologies drive economic
growth?. Economic Record, 93, 57-69.

Zhang, W., Zhao, S., Wan, X., & Yao, Y.
(2021). Study on the effect of digital
economy on high-quality economic
development in China. PloS one, 16(9),
e0257365.

Vankar, P. (2024). Major depressive episode in
the past year among U.S. youths by
gender 2004-2022. Retrieved May 05,
2024 from:
www.statista.com/statistics/252323/major-
depressive-episode-among-us-youths-by-
gender-since-2004.

WHO (2022). Mental health. Retrieved May 05,
2024 from: www.who.int/news-room/fact-
sheets/detail/mental-health-strengthening-

our-response.

STED Journal 6(1). May 2024. Journal homepage: https://stedj-univerzitetpim.com/en/homepage/

71


https://stedj-univerzitetpim.com/en/homepage/
http://www.medium.com/psynamic/8-second-attention-spans-tracking-the-myth-that-just-wont-quit-614dd2cb9792
http://www.medium.com/psynamic/8-second-attention-spans-tracking-the-myth-that-just-wont-quit-614dd2cb9792
http://www.medium.com/psynamic/8-second-attention-spans-tracking-the-myth-that-just-wont-quit-614dd2cb9792
http://www.dl.motamem.org/microsoft-attention-spans-research-report.pdf
http://www.dl.motamem.org/microsoft-attention-spans-research-report.pdf
http://www.time.com/3858309/attention-spans-goldfish
http://www.time.com/3858309/attention-spans-goldfish
http://www.statista.com/statistics/252323/major-depressive-episode-among-us-youths-by-gender-since-2004
http://www.statista.com/statistics/252323/major-depressive-episode-among-us-youths-by-gender-since-2004
http://www.statista.com/statistics/252323/major-depressive-episode-among-us-youths-by-gender-since-2004
http://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
http://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
http://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response

Vaseli¢, D. i Janjetovi¢, LJ. (2024). Stavovi korisnika digitalnih tehnologija o njihovom uticaju na
svakodnevni zivot, posao i mentalno zdravlje. STED Journal, 6(1), 56-72.

ATTITUDES OF DIGITAL TECHNOLOGY USERS ON THEIR IMPACT ON
DAILY LIFE, WORK, AND MENTAL HEALTH

Darko Vaselic?, Ljubica Janjetovi¢?

University PIM, Faculty of Economics, despota Stefana Lazarevica bb, 78 000 Banja Luka, Bosnia
and Herzegovina, dvaselic@gmail.com
University PIM, Technical Faculty, despota Stefana Lazarevic¢a bb, 78 000 Banja Luka, Bosnia and
Herzegovina, ljubica.janjetovic@gmail.com.

SHORT SCIENTIFIC PAPER

ISSN 2637-2150

e-ISSN 2637-2614

UDC 316.344.2:004.738.4
DOI 10.7251/STED2401056V
COBISS.RS-1D 140644865

Paper Submited: 04.03.2024.
Paper Accepted: 13.05.2024.
Paper Published:  30.05.2024.

http://stedj-univerzitetpim.com

Corresponding Author:

Darko Vaseli¢, University PIM, Faculty of
Economics, despota Stefana Lazarevica bb, 78
000 Banja Luka, Bosnia and Herzegovina,
dvaselic@gmail.com

EXESS Copyright © 2024 Darko Vaseli¢ and
Ljubica Janjetovic; published by UNIVERSITY
PIM. This work licensed under the Creative
Commons Attribution-NonCommercial-
NoDerivs 4.

ABSTRACT

The digital technological revolution began
in the second half of the last century. Its
development in the first decades after the
discovery of the transistor was rather slow.
Acceleration and a wider awareness of the
possibilities began to spread after the
introduction of the Internet. And then the last

two decades brought rapid development of
digital technologies and general acceptance in
private and business life.

The benefits for individuals, companies,
institutions and society as a whole are
enormous and unquestionable. Nevertheless,
bearing in mind the conducted studies on the
degree of digitization of certain areas of society
and certain countries, it is considered that the
potential is huge. And significant breakthroughs
supported by artificial intelligence are still
expected.

However, in addition to the undoubted
benefits, there are also certain negatives, which
are not sufficiently clarified or which are often
obscured. Therefore, this paper aimed to
determine the attitudes of the users themselves
towards digital technologies, and in its last part,
it examined the existence of negative effects on
the mental health of wusers of digital
technologies.

The results are expected in the part of the
examination of the benefits arising from the use
of digital technologies. The existence of
negative effects on the health of users is not a
surprise either. The surprise is the degree of
negative impact and lack of corrective action by
the user. In other words, users are aware of the
negatives that arise from, primarily, the
excessive use of digital technologies, but they
still do almost nothing to reduce these negative
consequences.

Keywords: digital technologies, digital
devices, software applications, mental health.
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SAZETAK

Posmatrano sa $kolskog obrazovnog
sistema, moZe se re¢i da cjelokupna vaspitno-
obrazovna djelatnost treba da uvazava potrebe i
mogucnosti svakog ucenika i maksimalno
razvija njegove potencijale. Paralelno sa
razvojem potencijala ucenika rastu i potrebe
ucenika za svakodnevnim snalazenjem i
rjeSavanjem problemskih situacija. Savremeni
pogledi na wucenikovo usvajanje znanja i
vjestina u nastavi matematike je ucenje putem
istrazivanja i rjeSavanja problema. U ovom
radu ¢emo odgovoriti na pitanje da i
primjenom  problemske nastave nastava
matematike ucenicima postaje zanimljiva.
Ispitacemo kako razmisljaju uc€enici, roditelji i
nastavnici u kojoj je mijeri primjenom
problemskog ucenja, poucavanja i rjeSavanje
problema u nastavi matematike nastava

matematike zanimljiva uenicima i to iz ugla
ucenika, roditelja i nastavnika.

Kljuéne rijedi: problemska nastava,
matematika, stavovi ucenika roditelja i
nastavnika

Ja nikad ne poduéavam svoje ucenike;
Jja im samo pokuSavam prufiti uslove u kojima
oni mogu uciti.
Albert Einstein

uUvoD

Sjedinjene Americke Drzave su kolijevka
problemske nastave iz koje se vremenom ovaj
oblik poducavanja prosirio u sve zemlje svijeta.
Obrazovni sistemi su zahtijevali unoSenje
promjena u nastavu s ciljem povecanja
efikasnosti kod uc¢enika tokom usvajanja znanja
i na temelju toga nastalo je ucenje putem
rjeSavanja problema. Ucenici su navodeni da
samostalno istrazuju i otkrivaju, pri ¢emu su
zastupljeni svi oblici kritickog misljenja,
promisljanja i misaonih aktivnosti. Prednosti
koristenja ovakvog naina rada u vaspitno-
obrazovnim institucijama je  razvijanje
kreativnih, misaonih sposobnosti kod uéenika.

Osnovna polazi§ta problemske nastave
matematike su znanja koja su bitna za uspjesno
ukljucivanje ucenika u rad, ali jo§ viSe zbog
razvijanja logi¢kog, kritickog matematickog
misljenja, promisljanja, snalazljivosti,
rjeSavanja problema i problemskih situacija.
Kreativan ucenik treba da razmislja mudro, ali
da istovremeno bude fleksibilan i otvoren za
razli¢ite alternative (Kadum, 2005, str. 10).
Samim tim, stvaralacki kreativan proces je
postupak dolaska do stvaralackih kreativnih
rjeSenja, koji se u problemskoj nastavi
matematike moze ostvariti motivisano$éu
ucenika za pronalazenje velikog broja rjeSenja
zadanog problema. Primjenom problemske
nastave ucenici do rjeSenja dolaze na
stvaralacke, neobicne i drugacije nacine i
postaju kreativniji u nastavnom procesu. To
dovodi do razvijanja stvaralackog, kreativnog
misljenja ulenika, nastavni proces postaje
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kreativniji, a uenik i sredina u kojoj ucenik
boravi, odnosno S$kolski ambijent, postaje
lagodnije i pozitivnije mjesto za kretivan rad
ucenika, odnosno ucenik kreativno stice znanje.

PROBLEMSKA NASTAVA NASTAVE
MATEMATIKE

Danas je problemska nastava
opsteprihvacena kao najvisi oblik ucenja, $to
svijedo¢i ovaj rad. Stevanovi¢  (2023)
problemsku nastavu definiSe kao vrlo slozen
mentalni proces u kome ucestvuju svi misaoni
procesi u razli¢itim kombinacijama te zbog toga
ucenici znanje sticu na kreativan nacin.

Po Stevanoviéu (2023) problemska
nastava podrazumijeva aktivnost u troclanoj
sktrukturi koju Cine: problemska situacija,
aktivnost ucenika i situacija cilja, gdje svaki od
njih ima svoje sastavne dijelove koji se
medusobno nadovezuju. Inicijalno je potrebno
postaviti problemsku situaciju na taj nacin da
ucenici imaju dovoljan broj podataka i znanja o
datoj temi, odnosno, da budu motivisani da se
upuste u prevladavanje prepreke i pronalazenje
rjeSenja problema. Svaki problem treba
sagledati sa vise strana i vidjeti koja su rjesenja
ve¢ poznata. Ako je problem tezi, treba ga
raS¢laniti na manje probleme i pri¢i mu na neki
novi naéin, sa drugadijeg aspekta tj. rjeSavati
jedan po jedan problem, a zatim iz njih izvoditi
zaklju¢ke (Andri¢, 2007, str. 18). Ucenici
dozivljavaju problem svako sebi na svojstven i
na razli¢it naéin, za neke Ce biti tezi, za neke
laksi, pa je zato problem individualni doZzivljaj.
U praksi je produktivnije uCenicima zadati teze
zadatke koji malo nadmaSuju njihove
mogucnosti, jer ¢e tada ucenik viSe razmisljati,
§to je veoma Korisno za njihovo napredovanje.

Ovakav pristup od ucenika zahtijeva vece
angazovanje. Na ovaj nadin se otkrivaju i
razvijaju saznajne i logicke radnje na osnovu
kojih donosimo sudove o matematickim
sadrzajima koji su predmet saznanja misaone i
kriticke sposobnosti ucenika (Marici¢, 2010,
str. 485).

Potrebno je primjenjivati razli¢ite metode,
oblike, tehnike, ali i nastavna sredstva kako bi
ucenicki potencijali bili Sto efektivnije i
potpunije  iskoris¢eni. Veoma je vazno
uc¢enikovo prethodno iskustvo i znanje, jer na
temelju tog znanja dolazi do novih ideja,
misaonih procesa, zakljucivanja, problemskih
sitauacija i rjeSavanja istih. Ovakav vid ucenja
dovodi do iskustvenih promjena (Bandur i

Potkonjak, 1999, str. 29). Kod uéenika dolazi
do izraZaja veca kreativnost u nastavi
matematike, veéi nivo saradnje, vise ideja,
propitivanja, stvaranje alternativa,
odgovornosti, odlu¢ivanja, kritickog misljenja...

Poslednji segment ovog modela nastave je
situacija cilja koja podrazumijeva postignuce
rjeSenja problema uz usvajanje novih znanja,
izvodenje zakljucaka i generalizacije (Tomi¢ i
Karaci¢, 2015, str. 4).

Za uspjesnu primjenu problemske nastave
vazno je pravilno odabiranje njenog nivoa.
IstiCemo Cetiri razli¢ita nivoa problemske
nastave (Prvanovi¢, 1981, str. 87):

» Problemski monolog — Ovaj nivo se
koristi ukoliko su nastavni sadrZaji
potpuno novi i ne oslanjaju se na
prethodno gradivo. Nastavnik postavlja
pitanja i samostalno odgovara na njih. Na
taj nacin informiSe ucCenike o novom
gradivu, ali im dozvoljava da samostalno
razmisljaju.

» Problemski dijalog — Kod ove wvrste
problemske nastave nastavnik postavlja
problem, nudi moguénosti za njegovo
rjeSavanje, a kroz dijaloge se dolazi do
rjeSenja. Ukoliko se kroz dijalog ne dode
do rjeSenja, ve¢ nastavnik saopsti rjeSenje,
nastava se i dalje smatra problemskom, jer
su ucenici bili aktivni uéesnici nastave.

» Samostalno  rjesavanje problema —
Nastavnik postavlja problem, a ucenici ga
samostalno rjesavaju.

» Samostalno formulisanje i rjesavanje
problema — Na ovom nivou problemske
nastave od ucenika se ocekuje da
samostalno formuli$u i rjeSavaju problem.
Nastavnikov zadatak jeste da postavi
problem.

Nastavnik organizuje, realizuje nastavne
sadrzaje, zadatke, motivi§e, formuliSe stvarne
probleme i osposobljava ucenike za aktivno
koris¢enje razli¢itih informacija, principa,
pravila, izvora znanja, navodi na kriticko
miSljenje, promisljanje, rjeSavanje problema.
(Ani¢ i Pavlovi¢ Babi¢, 2015, str. 37).

Shodno zahtjevima i moguénostima
problemske nastave u nastavi matematike uloga
nastavnika se mijenja, postaje raznolika.
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METODOLOGIJA ISTRAZIVANJA

Cilj ovog rada je odgovoriti na pitanje da
li primjenom problemske nastave matematike
ucenicima nastava postaje zanimljiva, odnosno
ispitati kako razmi$ljaju ucenici, roditelji,
nastavnici u kojoj je mjeri primjenom
problemskog ucenja, poucavanja i rjeSavanje
problema u nastavi matematike nastava
matematike zanimljiva ucenicima i to iz ugla
ucenika, roditelja i nastavnika.

Problem istarazivanja je ispitati kako
razmisljaju ucenici, roditelji i nastavnici u kojoj
mjeri  primjenom  problemske  nastave
matematike matematika ucenicima postaje
zanimljiva.

Predmet istrazivanja su stavovi ucenika,
nastavnika i roditelja o primjeni problemske
nastave u nastavi matematike.

Uzorkom je obuhvaceno 200 ucenika
petog razreda, 200 roditelja i 110 nastavnika iz
Cetiri osnovne gradske Skole iz Banjaluke.

Metode koriStene u ovom istrazivanju su
metode teorijske analize i sinteze, deskriptivna
metode ili servej metoda, stati¢ke kvantitativne
metode. U istrazivanju se Kkoristila tehnika
skaliranja-procjenjivanja.

Pretpostavka je da je primjenom
problemske nastave matematike nastava
matematike ucenicima postaje zanimljiva,

ucenici do rjesenja dolaze na kreativan nacin
kritickim  misljenjem 1  promisljanjem.

Primijenjeno je nekoliko statistickih postupaka,
svi su se na jedan ili drugi nacin bavili

razmatranjem ucenika, ali i roditelja i
nastavnika.
Problemsko ucéenje zahtijeva pored

uzajamne interakcije ucenik-ucenik, ucenik-
nastavnik i veliku odgovornost za sopstveni rad,
medusobnu komunikaciju, interakcijske odnose,
istrazivanje, kriticko misljenje, promisljanje
uvazavajuci svakog Clana grupe i podrzavanje
njihovih ideja i zamisli. Uloga ucenika se
mijenja rjeSavanjem problemskih zadataka i
situacija, on istraZuje, postavlja pitanja,
prikuplja nove dokaze, izrazava svoje misljenje
koriste¢i argumente, uzima u obzir druge
perspektive, razumije uzroke i posljedice,
koristi nezavisno i samousmjereno
promisljanje, odnosno dolazi do novih
inovativnih ideja, donosi odluke zasnovane na
dokazima, zakljucuje, rjeSava problem $§to i
svjedoéi ovo istraZivanje.

U prvom redu je izvrSena analiza mjera
deskriptivne statistike da bi se ustanovile
tendencije u okviru kojih se krecu dobijeni
rezultati. Nakon toga je izvrSena provjera
odstupanja dobijenih distribucija u odnosu na
normalnu. Poslije toga je razmatran stepen
slaganja u¢enika, njihovih roditelja i nastavnika
oko procjene kvaliteta nastave matematike
primjenom problemske nastave matematike na
osnhovu svih ovih podataka dat je odgovor.

Tabela 1: Mjere deskriptivne statistike za procjenu stavova ucenika, roditelja i nastavnika u kojoj mjeri je
nastava matematike primjenom problemske nastave zanimljiva uCenicima iz igla ucenika, roditelja i nastavnika

Vrednovanje od strane

Vrednovanje od strane

Vrednovanje od strane

ucenika roditelja nastavnika

N 200 200 110
M 41,52 41,94 41,35
SEM 0,49 0,42 0,32
SD 7,23 6,15 3,44
W 52,31 37,94 11,85
Sk -1,027 -0,52 -0,003
Ku 1,40 -0,65 -0,081
Min 11,00 26,00 33,00
Max 50,00 50,00 50,00
A 132,14 59,86 63,000
Dr 28 22 15

P 0,00 0,00 0,00

Legenda: N — uzorak; M — aritmeti¢ka sredina; SEM — standardna greSka aritmeticke sredine ; SD — standardna
devijacija; W — varijansa; Sk— skjunis; Ku — kurtozis; y?— hi kvadrat test; dr— stepen slobode; p — nivo statisticke

znacajnosti
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REZULTATI ISTRAZIVANJA

Podaci koji se odnose na vrednovanje da
primjenom problemske nastave matematike
nastava  matematike = ucenicima  postaje
zanimljiva, pokazuju vrlo visoki rezultati bez
obzira na to da li se radi o procjeni samih
ucenika, nastavnika ili roditelja. Sve tri
varijable imaju vrijednosti aritmeticke sredine
koje prelaze vrijednost 40. Imaju¢i u vidu da je
maksimalna moguca vrijednost za sve tri
varijable 50, mozemo jasno zakljuciti da se radi
o vrlo kvalitetnom i frekventnom vrednovanju,
odnosno da primjenom problemske nastave u
nastavi matematike nastava matematike i
rjesavanje zadataka ovom metodom ucenicima
je veoma zanimljiva.

Ukoliko se pogledaju vrijednosti skjunisa
kao indikatora horizontalnog pomjeranja
distribucije skorova vidimo da su sve tri
dobijene vrijednosti negativnog predznaka, §to
jasno sugeriSe da su rezultati svih ispitanika
pomjereni ka visim skorovima, odnosno ka
pozitivnom maksimumu. S druge strane,
kurtozis kao mjera vertikalnog odstupanja za
procjenu datu od strane ucenika pokazuje da je
spljostena, odnosno da ucenici daju znacajno
razli¢ite odgovore u odnosu na nastavnike i
roditelje. S druge strane vidimo, da su rezultati
nastavnika i  roditelja sa  negativnim
vrijednostima skjunisa, Sto pokazuje
spljosteniju distribuciju od normalne, odnosno
manji raspon skorova koje nastavnici i ucenici
postizu.

Konac¢no, ukoliko se navedena odstupanja
posmatraju u cjelini i ukoliko se dobijene
raspodjele procjene primjene problemske
nastave uporede sa normalnom distribucijom,
onda mozemo zakljuéiti da sve tri procjene
vrednovanja znacajno odstupaju od normalne
raspodjele.

Naime, za sve tri procjene (ucenici,
nastavnici i roditelji) je statisticka vrijednost hi
kvadrat testa statisticki znacajna. Napominjemo
da su sve tri dobijene vrijednosti hi kvadrat
testa statisticki znacajne na nivou 0,01.

Drugim rije¢ima, procjene od strane
udenika, nastavnika i roditelja su pomjerene ka
pozitivnim vrijednostima odnosno na osnovu do
sada dobijenih rezultata mogli bismo re¢i da su
odgovori bogati, odnosno ovakvim vidom
poucavanja i wucenja nastave matematike
nastavnik se stalno teorijski i prakti¢no
priprema, jer shodno individualnim, mentalnim
sposobnosti svojih ucenika, treba da utvrdi

kakve su razlike medu njima u sposobnostima i
znanjima, i na osnovu toga osmisliti zadatke.
Kod ovakvog nacina ucenja i poucavanja
sadrzaja nastave matematike teSkoce se najvise
javljaju zbog velikog broja uéenika u razredu.

Primjenom i izradom zadataka ovakvim
nacinom rada se postizu dobri rezultati, nastava
postaje zanimljivija, ucenici kriticki misle,
promisljaju, procjenjuju i na kreativan i veoma
zanimljiv nacin dolaze do rjeSenja zadataka
(Marici¢, 2011, str. 198).

Njihovom  primjenom dolazimo do
otkrivanja odredenih zakonitosti ili novih
teorija (Brankovic¢ i Ili¢, 2003, str. 124).

Ovakav vid nastave se mora dobro
osmisliti i funkcionalno koristiti sa ostalim
vrstama nastave, oblicima i metodama ucenja i
poucavanja.

ZAKLJUCAK

Primjenom problemske nastave
matematike nastava matematike ucenicima
postaje  zanimljiva, posmatrano iz ugla
nastavnika, roditelja i samih  ucenika.
Zakljugivalo se na jedan poseban, ali objektivan
nacin, te se moze zakljuciti da i po ocjeni
ucenika, nastavnika 1 roditelja primjena
problemske nastave u nastavnom procesu,
predstavlja vazan  vaspitni  resurs, jer
problemskom nastavom matematike veoma je
bitno da ucenike osamostalimo da rjeSavaju
problem individualno ili unutar grupe. Veoma
je bitna motivisanost ucenika, njegova
angazovanost, vjera uCenika u samog sebe i
vjera u svoje ideje koje mogu dovesti do
rjeSenja zadataka.

Problemski zadatak od ucenika zahtijeva
da bude istraziva¢, da logicki razmislja i
usmjeri se na umni rad, gdje je neophodno da
bude koncentrisan, istrajan, ali i dosljedan kako
bi ga uspjesno rijesio (Kurnik, 2002, str. 52).

Moguc¢nost ucenika da sami potraze u
udZbenicima adekvatan sadrzaj koji se odnosi
na zadani problem, da svoje vrijeme provedu na
kvalitetan nacin i da se trude da nauceno
gradivo Kkasnije uspje$no primijene ha nove
problemske situacije je glavna odlika pristupa
rada u problemskoj nastavi.

Znanje da se rijeSi matematicki zadatak
predstavlja najbolju karakteristiku
matematickog misljenja ucenika, kao i nivo
njihovog matematickog obrazovanja (Deji¢ i
Egrli¢, 2010, str. 69).
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Ucenici na ovaj nacin sticu znanja
samostalnim radom, istrazujuci i tragaju¢i za
odredenim podacima, rjeSavajuéi problemske
zadatke.

Ucenici prakti¢no stvaraju znanja, sluze se
raznim tekstualnim i drugim materijalima, a
uloga nastavnika je da pripremi odgovarajuce

problemske zadatke i situacije, motivise
ucenike, podstice njihovu angazovanost,
kriticko miSljenje, promi§ljanje  prilikom

rjeSavanja zadataka i navodi ih da primijene
steCeno znanje u daljem ucéenju.
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ABSTRACT

Observed from the school education
system, it can be said that the entire educational
activity should respect the needs and
possibilities of each student and develop his
potential to the maximum. In parallel with the
development of students' potential, the students'
needs for everyday coping and solving problem
situations also grow. Contemporary views on
students' acquisition of knowledge and skills in
mathematics teaching is learning through
inquiry and problem solving. In this paper, we
will answer the question whether the
application of problem-based teaching makes
the teaching of mathematics interesting for
students. We will examine how students,
parents and teachers think, to what extent the
application of problem-based learning, teaching
and problem solving in mathematics classes
makes mathematics teaching interesting for
students, from the perspective of students,
parents and teachers.

Keywords: problem teaching,
mathematics, attitudes of students, parents and
teachers.
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ABSTRACT

Guidelines to the authors on the manner of preparation of the article are designed in accordance
with the best world publishing practice and the Rulebook on publishing scientific publications
(Official Gazette of the Republic of Srpska, No. 77/17). The instruction was created in order to unify
the style of publishing articles in all issues and editions of the scientific magazine "STED
JOURNAL". The magazine is published semi-annually (May-November) in printed versions, with a
circulation of 200 copies, and the electronic version of the issue is published at https://stedj-
univerzitetpim.com/. All articles must be formatted in accordance with this Instruction and delivered
to the email address of the journal. Each paper undergoes a preliminary elimination review, after
which it is rejected or referred to the blind review process by two independent reviewers. Papers that
have at least two positive reviews are published in the journal. The list of reviewers is adopted by the
Editorial Board of the journal. The identity of the reviewer is not revealed to the authors and vice
versa.

Keywords: STED Journal, review, publication, scientific publications

GUIDELINES TO AUTHORS FOR WRITING PAPERS

The guidelines to authors consist of two parts. The first part is related to the content aspect of
the paper, that is, its necessary basic elements, based on which the reviewers evaluate the content
adequacy of the paper. The second part of the guidelines is related to the technical aspect of
formatting the paper based on which the editorial board, after receiving the paper, decides whether to
send the paper to be reviewed or return it to the author to be finished before reviewing.

STED JOURNAL, the journal of the University PIM on social and technological development
publishes the papers which are subject to review and which are classified into the following
categories:

Original scientific article,

Review scientific article,

Short or preliminary communication,
Scientific critique,

Professional article.

VVVYYV

Authors suggest the category of their papers, but the final decision is made by the Editorial
Board and reviewers.

Original scientific paper is a paper which is basically organised according to the IMRAD
scheme (Introduction, Methods, Results and Discussion) for experimental research or in a descriptive
way for descriptive scientific fields, in which one for the first time publishes the text on results of
their own research carried out applying the scientific methods, which are described textually and
which enable that the research is repeated in case of need, and the established facts are checked.

Review scientific article represents a review of the latest papers of a certain subject field, with
the aim to summarise, analyse, synthesise and evaluate the information already published, and
moreover it brings new syntheses which also necessarily include the results of the author's own
research.

Short or preliminary communication is an original scientific paper, but of a less extent or
preliminary character, in which some elements of the IMRAD can be omitted, and it is about
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summarised presenting the results of a finished original research paper or article which is still in
development (Working Paper).

Scientific critique, that is, a polemic or overview is a discussion to a certain scientific topic
based specifically on scientific argumentation, in which the author proves the correctness of a certain
criterion of their opinion, that is, they confirm or reject other authors' findings.

Professional paper is a contribution in which experience useful for improving the professional
practice is offered, but which is not necessarily based on a scientific method, that is, the emphasis is
on the usability of the results of original research and on spreading knowledge, and the text has to be
adjusted to the professional and scientific level of the professional community for who the paper is
intended.

The papers classified into these categories are subject to review by two reviewers. Reviews are
double-blind, the authors' identity is not revealed to the reviewers and vice versa. The paper shall be
published only based on positive reviews about which the Editorial Board shall inform the author.
The reviewers are selected among experts in the direct field of research to which the paper submitted
for publication is related.

The STED JOURNAL can include contributions from conferences, congresses, consultations
and symposia.

The author is fully responsible for the content of the paper. The Editorial Board assumes that
before submitting the paper the authors regulated the issue of publishing the content of the paper
pursuant to the rules of the institution or company where they work.

The speed of publishing the paper will depend on how much the manuscript (text) complies
with the guidelines. The papers requiring major modifications and amendments shall be returned to
the author to be revised before reviewing.

TECHNICAL GUIDELINES

The paper shall be sent to the Editorial Board of the journal by e-mail in the form of a text
prepared specifically using the text processing program of Microsoft Word.

The paper should consist of the following elements in English:

Title of the paper;

List of the authors and institutions;
Abstract;

Key words;

Introduction;

Theoretical framework;
Experimental part;

Results and discussion;
Conclusion;

Literature overview.

VVVVVYVVYY

The title of the paper should be centred and written in upper case, Times New Roman, 14 pt,
bold, Caps Lock;

The authors should be written in the centre, without titles, Times New Roman, 12pt, normal,
and the names of institutions centred, Times New Roman, 10 pt, normal.

The titles of a part of the paper— of the first level, left alignment, Times New Roman, normal,
12 pt, bold, Caps Lock;

The subheading — of the second level, left alignment, lower case, Times New Roman, 12 pt,
bold,;

The subheading — of the third level, left alignment, lower case, Times New Roman, 12 pt, italic.

Other parts of the paper should be written using the alignment on both sides (Times New
Roman, 12 pt), one-sided spacing with one empty row above, between the subheadings and
paragraphs, with margins of 2.54 cm (1"). The beginning of the paragraph should be typed at the
beginning of the row.
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The abstract should have 100-250 words, and it is positioned between the paper heading
(consisting of the paper title and information on authors) and key words, which are followed by the
text of the paper.

If the paper is written in one of the official languages of Bosnia and Herzegovina, the summary
in English is given in an extended form, as a so-called resume and it should consist of up to 500
words.

Tables and charts

Tables should be prepared in the WORD, graphics in the EXCEL, except for some special cases
when it is not possible technically. Tables and graphics should be clear, as simple as possible and
transparent. The title, heading (text) and subtext in tables and graphics should be written in Times
New Roman — normal, Font Size 10 pt. Tables should be placed at a certain place in the text. Tables
should not include more than ten columns and more than fifteen rows. If the author assumes that data
should be presented in a larger number of columns and rows, it is necessary to split the content of the
table into two or more smaller tables or deliver it as a special attachment. They have to be drawn
according to the computer template (Insert Table), and not using the spacing, dots and tabs. When
citing tables and graphics, we write the title of the table or graphic in the initial capital letter and then
we specify its ordinal number (e.g. as it is shown in Table 9 and Figure 6, the lowest value was...).

A table example:

Table 1 The curing data for NR/CSM rubber blend compounds with different content of waste rubber powder

Curing characteristics
WRP content

(phr) Mi, M, M

dNm dNm dNn’,l ts2, min teoo, Min CRI

0 4 40 36 6 15 11.0
20 5 42 37 8 16 125
40 5 45 40 9 16 14.3
60 7 46 39 9 17 125
80 7 47 40 10 17 143
100 7 47 40 10 17 143
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A chart example:

30

25

g 20

z

£ m0kG
2 15 g
£ 100kGy
20 "200kGy
b u300kGy
2

0 20 40 60 80 100
WRP contentin NRICSM/WRP rubber blend composites (phr)

Figure 1 The effect of waste rubber powder content on tensile strength for the NR/CSM/WRP composites
irradiated with different doses.

Equation

Equations should be written in the graphic editor for equations, specifically in the Microsoft
Equation and they should be placed at the beginning of the text. On the right edge of the text in the
row in which the equation is written one should indicate its number in parentheses beginning with
number 1.

m, =m, (1 —eSw )—m, [l—e o ) 73 t>t, M

Figures

Figures have to be prepared for black-and-white printing, that is, if the original figure is in
colors which cannot be distinguished in black-and-white printing, the colors have to be replaced by
"raster", that is, different graphic signs which need to be explained in the legend. We insert in figures
only the most essential text necessary for understanding, such as measure variables with their
dimensions, short explanation on curves and similar. The rest is stated in the legend under the figure
(Figure 2). The maximum size of a figure is 13 cm x 17 cm.

iPm 2306403

Figure 2 The SEM micrograph of NR/CSM/WRP composites filled with 20 phr waste rubber powder at
7500X magnification.
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Other notes

In order to include successfully the papers published in one of the official languages of Bosnia
and Herzegovina into international information flows, parts of the manuscript should be written both
in the author's language and in English, including: text in tables, figures, diagrams and drawings,
their titles and symbols.

About authors

When sending the paper one should give their full official address, telephone number and e-mail
of all authors and emphasize the author with who the Editorial Board shall cooperate. These
notifications should be submitted on a separate sheet.

Experimental technique, symbols and units

Experimental techniques and devices are described in detail only if they deviate significantly
from the descriptions already published in the literature. If techniques and devices are familiar, only
the source of necessary notifications is stated.

Symbols of the physical quantities should be written in Italic (Times New Roman, 12 pt. —
italic), and units of measurement in upright letters, e.g. V, m, p, t, T, but m?, kg, Pa, °C, K. Quantities
and units of measurement have to be used pursuant to the International System of Units (SI).

LITERATURE

The reference list at the end of the article has to include only the sources which the author
referred to in the article text. The used literature items are listed in alphabetical order. Left 0", Right
0", Hanging 0.3", Before 0", After 0", Single. Primarily use journal references (minimum 509%,
preferably more than 80%).

Examples of citing
An example of citing a scientific journal

The general form for citing papers from the journal is as follows: author's surname [comma],
initial of first name(s) [dot], [open small bracket] year of publication [closed small bracket] [dot] title
of the paper [dot], journal title - italic [comma] volume number - italic [open parenthesis] issue
number [closed parenthesis] [comma] start page [dash] end page [dot].

In the text:

When the author(s) are mentioned in the sentence and his/her words are stated, then after the
author's name the year of publication of the cited work and the page number in brackets are stated:

- one author: (Avramovi¢, 2011);

- two authors: (Ziravac-Mladenovi¢ i Purica, 2018);

- three to five authors: first citing in text: (Miti¢, Nikoli¢, Cakié¢, Nikoli¢, & Ili¢, 2007); second

and every next citing in text: (Miti¢ et al., 2007);
- six and more authors: (Spirkova et al., 2009).

In the reference list:

Avramovié¢, D. (2011). Metode i okviri rasta vrijednosti banke. Anali poslovne ekonomije, 5(1), 28-
37.

Ziravac-Mladenovié, M. i Burica, F. (2018). Komparativna analiza trgovanja na Banjaluckoj i
Sarajevskoj berzi. Anali poslovne ekonomije, 10(1), 25-35.

Miti¢, Z., Nikoli¢, G., Caki¢, M, Nikoli¢, R., & Ili¢, LJ. (2007). The investigation of Co (II)- dextran
complexes. Hemijska industrija, 61(5), 257-262.

Spirkova, M., Strachota, A., Urbanové, M., Baldrian, J., Brus, J., Slouf, M., Kuta, A. & Hrdli¢ka, Z.
(2009). Structural and surface properties of novel polyurethane films. Materials and
Manufacturing Processes, 24(10-11), 1185-1189.
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An example of citing a book in the text:
- one author: (Suzi¢, 2010);
- two authors: (Peterlin i Mladenovi¢, 2007);
- three to five authors: first citing in text: (Puranovi¢, Todorovi¢ i Tesi¢ 2016); second and
every next citing in text: (Puranovi¢ et al., 2016);
- six and more authors: (Stefanovi¢ et al., 2008).

In the reference list:

Suzi¢, N. (2010). Prvila pisanja naucnog rada: APA i drugi standardi. Banja Luka: XBS.

Peterlin, J. i Mladenovi¢, M. (2007). Finansijski instrumenti i menadZment finansijskih rizika. Banja
Luka: Univerzitet za poslovni inzenjering i menadZment.

Puranovi¢, D., Todorovi¢, S. i Tesi¢, R. (2016). Strategijski menadZment. Banja Luka: Univerzitet za
poslovni inzenjering i menadzment.

Stefanovi¢ et al. (2008). Kretanje Sinskih vozila. Banja Luka: Drustvo za energetsku efikasnost.

An example of citing a chapter of a book in the text:
- (Harly, 1981)

In the reference list:
Harley, N. (1981). Radon risk models. U A. Knight, & B. Harrad (Eds.), Indoor air and human
health (str. 69-78). Amsterdam: Elsevier.

An example of citing a paper published in the Scientific Conference Proceedings in the text:
- one author: (Grgurevié, 2014);
- two authors: (Medi¢ i Zivadinovi¢, 2014);
- three to five authors: first citing in text: (Krsti¢, Skorup, Skorup, 2014); second and every
next citing in text: (Krsti¢ et al., 2014);
- six and more authors: (Koji¢ et al., 2019).

In the reference list:

Grgurevié, N. (2014). Kuba i Nikaragva (Revolucija i postrevolucionarni period). U M. Ziravac-
Mladenovié¢ (Eds.), Conference proceedings, International Scientific Conference on Social and
Technological Development (pp. 124-131). Banja Luka, B&H: University of Business
Engineering and Management.

Medi¢, Z. i Zivadinovi¢, J. (2014). NeravnoteZe i krize savremenog doba i ekonoska politika. U M.
Ziravac-Mladenovi¢ (Eds.), Conference proceedings, International Scientific Conference on
Social and Technological Development (pp. 102-1112). Banja Luka, B&H: University of
Business Engineering and Management.

Krsti¢, M., Skorup, A. i Skorup, S. (2014). Inovativnost — klju¢ni element preduzetnicke strategije
rasta i razvoja privrednog subjekta. In Ziravac-Mladenovi¢, M. (Eds.), Conference proceedings,
International Scientific Conference on Social and Technological Development (pp. 51-58).
Banja Luka, B&H: University of Business Engineering and Management.

Koji¢, D., Pavlicevié, J., gpirkové, M., Aroguz, A., Jovici¢, M., Bera, O., Marinovi¢Cincovi¢, M.
(2019). THE IFLUENCE OF SILICA ON THE SOLVENT RESISTANCE OF
POLYURETHANE HYBRIDE MATERIALS. In Gligori¢, M., Dosi¢, A. i Vujadinovi¢, D.
(Eds.), Proceedings VI International Congress “Engineering, Environment and Materials in
Processing Industry” (pp. 568-572). Jahorina, BiH: University of East Sarajevo, Faculty of
Technology.

An example of citing a master thesis or PhD thesis in the text:
- (Petrovic¢, 2001)
- (Ziravac-Mladenovi¢, 2009)
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In the reference list:

Petrovi¢, R. (2001). Dehidratacija etera na mordenitnim katalizatorima. Magistarski rad. Univerzitet
u Banjoj Luci, Tehnoloski fakultet, Banja Luka, BiH.

Ziravac-Mladenovi¢ M. (2009). Bankarski nadzor i regulative zemalja u tranziciji na Balkanu —
globalizacija bankarskog sektora. Alfa Univerzitet, Beograd, Srbija.

An example of citing a publication of an institution as the author, downloaded from the Internet and
citing a text from the web site

Citing internet sites should be avoided, but if it is necessary, then they should include names of
the authors, if they are available, the title, internet site and access date.

In the text:
- institution: first citing in text (Zavod za statistiku Republike Srpske [ZSRS], 2009); second
and every next citing (ZSRS, 2009);
- call to authors: (Degelman, 2000); - unknown author: (Compiere, 2017) (Purdue University,
n.d)

In the reference list:

Zavod za statistiku Republike Srpske. (2009). SaopsStenja. Preuzeto 10.02.2009. sa
http://www.rzs.rs.ba/SaopstenjaRadL AT.htm

Degelman, D. (2000). APA Style Essentials. Retrieved May 18, 2000 from:
http://www.vanguard.edu/psychology/apa.pdf

Compiere, (2017). Products. Preuzeto 11.10.2018. sa http://www.compiere.com/products/

Purdue University Writing Lab [Facebook page]. (n.d). Retrieved January 22, 2019, from
https://www.facebook.com/PurdueUniversityWritingL ab/

An example of citing laws, regulations, court decisions in text:
- laws and regulations: first citing in text (Zakon o kriviénom postupku [ZKP], 2014); second
and every next citing (ZKP, 2014);
- court decisions: first citing in text (Vrhovni sud Srbije [VSS], Rev. 1354/06); second and
every next citing (VSS, Rev. 1354/06);

In the reference list:

Zakonik o krivicnom postupku, Sluzbeni glasnik RS, 72/2011, 101/2011, 121/2012, 32/2013,
45/2013, i 55/2014; Regulation (EU) No. 1052/2013 establishing the European Border
Surveillance System (Eurosur), OJ L 295 of 6/11/2013, 1; Directive 2013/32/EU on common
procedures for granting and withdrawing international protection (recast), OJ L 180 of
29/6/2013, 60.

Vrhovni sud Srbije, Rev. 1354/06, (6. 9. 2006). Paragraf Lex; Vrhovni sud Srbije, Rev. 2331/96, 3. 7.
1996, Bilten sudske prakse Vrhovnog suda Srbije 4/96, 27; CJEU, case C-20/12, Giersch and
Others, ECLI:EU:C:2013:411, para. 16; Opinion of AG Mengozzi to CJEU, case C-20/12,
Giersch and Others, ECLI:EU:C:2013:411, para. 16.

CONCLUSION
Papers not written strictly according to these guidelines shall not be accepted.
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