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Hasus “Hayka n mpakca” HOCHO je 3aKk/by4HO ca 6pojem 1/1973. rog. kafa fo6uja Hasus “ExoHoMuka”
KOjI U JJaHaC MMa.

2. Yacomnuc cy mokpenymn [Ipyurso exoHoMmucta Hutna u [Ipymtso HHXubepa U TeXHUIapa
Humma (ocTamo kao u3faBad 1o Kpaja 1964. roguse). Yapyskeme Kiburopoha mocraje usgaBad moies
oxi 6poja 6-7/1958. ropuHe. Exonomcku daxynrer y Huury Ha ocHOBY cBoje omnyke 6poja 04-
2021 op 26.12.1991. ropuse moctao je cynsnasad “ExoHomuke”. Takobe n ExkoHOMCKM (akynTeT y
IpulllTiau mocTao je cyusgasad of 1992. roguse. [Toues ox 1992. roguue cyusgasad “Exonomuke”
je u IpymBo 3a mapketusr pernona Hum. Kao cynspasau “Exonomuke” durypupanu cy y ToKy
1990-1996. roayue u PoHy 3a HayIHU paj oniTyrHe Huiil, 3aBoj 3a IPOCTOPHO U ypOAHNCTUYKO
rmnanupamwe Hum n Kopnopanuja Bunep bpoxep Hum.

3. Peny6rmuku cexkperapuar 3a nHpopmanuje CP Cpbuje cBojum Pemerem 6p. 651-126/73-
02 op 27. HoBeMOpa 1974. ropuHe ycBojuo je 3axteB “ExoHomuxe” 3a ymuc y Perucrap HOBuHa.
CxkynmtuHa JIpymTea ekoHomucta Huma Ha cepnuiy o 24. ampuna 1990. roguse cTaTyTapHOM
omTyKoM moTBpAmaa je ga “ExoHommka” mma cTaryc mpaBHor imua. Ha cemumiy CKymuTHHe
Ipymra exonomucta Humr ox 11. HoBeMOpa 1999. ropune noHeTta je opnyka na “ExoHomuxa”
OTBOPY TT0CE6AH >KMPO-PAUYH.

4. TIpema Munubewy Penybmuukor cekperapuara 3a kyntypy CP Cp6uje 6p. 413-516/73-02
ox 10. jyma 1973. rogune u MuHKUCTapCTBa 3a HayKy U TexHonorujy Peny6muke Cpbuje 6p. 541-
03-363/94-02 ox 30. jyna 1994. rogune “ExoHoMuKa” 1Ma CTAaTyC HAy<YHOT U PAHI HAIMOHATHOT
vaconuca “Exonomuka” je modes of 1995. nobuna ctaTyc MelyHapoZHOT eKOHOMCKOT 4acOIINca.

5. YPEOHUIIN: np Josau ITerposuh (1954-1958), Muogpar ®umunosnh (1958-1962), Braroje
Maruh (1962-1964), ip Oparomy6 Crojumkosuh (1964-1967), np Muonpar Huxomuh (1967-1973),
np Oparomy6 Cumonosuh (1973-1984), np Muogpar JoBanosuh (1984-3-4/1988), np [Iparomy6
Cumonosuh (1990-2019), ap 3opan Cumonosuh (2019-10 manac).
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EVALUATION OF ASPECTS OF COGNITIVE
SKILLS USING THE PIPRECIA METHOD

Abstract

Human resources, as a sector of great importance for the successful operation of
an organization, is always a current topic that needs to be researched and studied. The
application of multi-criteria decision-making methods in assessing the importance
of factors that have an impact on the selection of candidates in various sectors is
one of the ways to improve and make a more authoritative and precise decision. In
this paper, a multi-criteria approach based on the Plvot Pairwise Relative Criteria
Importance Assessment - PIPRECIA method was applied. A detailed review of the
literature defined a list of aspects and corresponding factors that were evaluated by
four sectors from each sector by three decision makers, more precisely by the twelfth
decision maker. The obtained results are relevant and authoritative, and thus the
usefulness and applicability of the proposed approach, in evaluating the mentioned
aspects of cognitive skills and their importance, have been unequivocally confirmed.
The main goal of this paper is to indicate the usefulness of the application of multi-
criteria decision-making methods (MCDM) in the implementation of this type of
analysis.

Key words: PIPRECIA, MDCM, human resources, management, communication
skills

JEL classification: C44, M12

EBAJIYALIMJA AIICEKATA KOTHUTUBHUX BEIITHUHA
HNPUMEHOM IIUITPEIIUA METOJE

ATICTaKT

Jbyocku pecypcu Kao cekmop 00 6eIUKO2 3HAYAJA 3d YCHEUHO NOCIO8AIE
opeanuzayuje, yeek cy akmyeiHa mema Kojy je NOompebHO UCmpajicusamu u
npoyuasamu. Ilpumena memooa GUIUEKPUMEPUJYMCKOS OOIYYUGARA Y  OYeHU
BHAUAjHOCMU akmopa Koju umajy ymuyaja Ha uzo0p Kanouoama y pasiudumum
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cekmopuma npeocmassba jedan 00 HaYyuHa 0a ce yHanpeoe, u OOHece MepoOasHUja
u npeyusHuja ooayka. Y oeom paody je npumersen SUUEKPUMEPUjyMCKU NpUCHiyn
sacnosan Ha npumenu PIvot Pairvise Relative Criteria Importance Assessment —
PIPRECIA memooa. [lemamnum npeziedom aumepamype OeQuHUCAHA je aucma
acnexama u 00206apajyhux ghaxmopa koju cy oyersenu 00 Cmpane Yemupu ceKmopa u3
€8aKoe cekmopa no mpu OOHOCUOYA OOYKA MAUHUje 08aHAecmd OOHOCUOYA 00IYKA,.
Hobujenu pezynmamu cy penesanmuu u Mepooashu, a Camum mum He08OCMUCIEHO je
nomephena KopucHocm 1 nPUMEHABUBOCT NPEONIOICEHO2 NPUCHTYNA, NPU e6ayayuju
HABeOeHUX ancekama KOSHUMUGHUX 6eUmuUHa Kao u mwuxog 3uauaj. OcHOHU yusb
0602 pada je Oa yKadice HA KOPUCHOCI NPUMEHE GUUEKPUMEPUJYMCKUX Memood
oonyuusara (MCDM) y umniemenmayuju ose 8pcme auanuse.

Kwyune peuu: PIPRECIA, VKO, myocku pecypcu, MeHaymeHm, KOMYHUKAYUoHe
sewimune

Introduction

Human resource management is important to create a stimulating environment for
acquiring knowledge and personal development (Mirceti¢ et al., 2022; Grmusa, 2021;
Popovi¢ et al., 2021; Karabasevi¢ et al., 2018; Karabasevi¢ et al., 2016a; 2016b; Karabasevi¢
etal., 2015).

Due to increased competitive pressure, employers in all sectors recognize and
demonstrate a strong need for non-technical skills, including problem-solving skills,
teamwork skills, communication skills, time management and cultural adaptability (Bailey,
2014). Interpersonal and communication skills, particularly listening skills, are particularly
prominent in the recruitment and promotion of employees across industries, suggesting that
these skills are highly valued by employers (Gillard, 2009).

Because cognitive skills are actually critical to product performance in today’s
workplace, current and future business leaders are emphasizing the importance of developing
cognitive skills. They are defined as a combination of skills, attitudes, behavior, personal
qualities, and opinions that individuals use in order to be successful in various situations
in work and life. Recent research suggests that cognitive skill development focuses on the
following five skill sets: self-confidence, self-control, communication, social skills, and
higher-order thinking (which includes problem-solving, critical thinking, and decision-
making) (Lippman, 2015). Different researchers and scholars have created their lists of
cognitive skills according to different contexts. However, what is valid for all cognitive skills
is a common outcome - helping in the development of personal growth, learning, and success
in employment. (Gibb, 2014). Author Remedios, stated that there are two categories of
cognitive skills: skills that an individual “must have” and skills that are “good to have”
(Remedios, 2012).

In their research, authors Lim et al. identified a set of cognitive skills that employers
value highly (Lim et al., 2016):

a) analytical skills,

b) decision-making skills,

¢) oral and written communication skills,
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d) problem-solving skills,

e) teamwork skills,

f) ability to collect information i
g) ability to work under pressure.

Among all these skills, oral and written communication skills are the highest rated
skills that employers have identified as necessary for any new hire to be successful.
Desirable skills related to oral communication are listening attentively and presenting
well in interviews or a well-prepared presentation or speech. Written communication
skills are including the ability to create clear and useful reports, memos and business
correspondence. Based on the definitions of cognitive skills, we understand that they are
of key importance for business and the selection of human resources. Their research must
be done continuously because there are changes in the market and there is a generational
gap between the generations that are already working and those that are yet to come. We
must explore their needs and somehow influence their cognitive skills.

In this sense, multi-criteria decision-making methods (MCDM methods) can be useful
and helpful. The application of MCDM methods helps decision makers in objective and
systematic evaluation of alternatives based on multiple criteria (Petrovi¢ et al. 2019). MCDM
methodology provides a simple way to observe and evaluate a wide range of possible
alternative solutions (different aspects of smart tourism types) in relation to several defined
factors (Ciri¢ et al., 2020). The authors recognized the usefulness of MCDM methods and
applied them in solving different types of problems in the field of tourism (Lin, 2020; Lin et
al., 2020; Yang et al., 2020).

For the purposes of this work will be applied, a relatively new MCDM method
called the PIvot Pairwise Relative Criteria Importance Assessment (PIPRECIA) proposed
by Stanujkic¢ et al., (2017). This method is primarily intended for defining the importance
(weight) of evaluation criteria, but it can be equally successfully applied for solving MCDM
problems, that is, for evaluating alternatives and choosing the best criteria for decision-
making (Stanujki¢ et al., 2021). So far, the authors have used the PIPRECIA method to
facilitate decision-making in various fields, such as: the hotel industry and tourism (Popovié¢
etal., 2019; KarabasSevic et al., 2019; Popovi¢ et al., 2021), information technology (Stevi¢ et
al., 2018; Stanujkic et al., 2021), evaluation of customer satisfaction (Stanujkic¢ et al., 2019),
quality assessment of e-learning materials (Jaukovi¢-Joci¢ et al., 2020), staff selection (Ulutas
et al. ., 2020), employee motivation (Puki¢, 2022), aviation industry (Bakir et al., 2020;
Stanujki¢ et al., 2021), solving problems when choosing a transport company (Ulutas et al.,
2021; Biswas, 2020; Veskovi¢ et al., 2020; Memiis et al., 2020), and others. In this paper, with
the help of the PIPRECIA method, the aspects and factors that are significant in the selection
of human resources will be defined.

Method
The PIPRECIA method (Stanujkic et al., 2017) is very suitable for defining the
meaning of criteria, especially in the conditions of group decision-making. The idea

for the development of the PIPRECIA method originated from the Step-Wise Weight
Assessment Ratio Analysis - SWARA method (Kersuliene et al., 2020), or, more
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precisely, from the perceived lack of the SWARA method related to the need to pre-
sort criteria according to expected importance. This initial step of the SWARA method
automatically disqualifies it as a technique suitable for use in group decision-making
conditions. The authors of the PIPRECIA method have made some adjustments, so it
does not require prior sorting of criteria and allows the definition of importance simply
and understandably.

PIRECIA method can be illustrated by the following series of steps:

Step 1 . Selection of the evaluation criteria where presorting is not mandatory.

Step 2 . Determination of the relative importance that begins from the second
criterion as

>1 when C;>C,,
follows:s 15, =41 when C;=C;,

1
<l when C;=<C,, (D
Step 3 . Definition of the coefficient in the following way: kj

. 1 =1
S 2-s, j>1 )

Step 4 . Detection of the recalculated value as follows: q;

1 j=1
g, =197 o 3)
k

Step S . Determination of the relative weights of the estimated criteria by using
the following Eq.:
9;

T
ZCIk
k=1

where wj represents the relative weight of the criterion. j .

w

“

Step 6. In the case of a larger number of decision-makers, the mean value is taken
out of the account using the formula:

. Ewm
wj=—

(6))

3l

When w i * is the average value of w i of decision-makers, n is the number of
decision-makers.
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Research results and discussion

As already stated, the aim of the paper is to define the importance of aspects and factors
that indicate the ranking of cognitive skills by executive managers and the very application
of the method that indicates the most important factors. In this sense, Table 1 presents a list of
aspects and factors relevant to cognitive skills.

Table 1. Overview of cognitive skills categorized by the executive managers

Aspects Factors

Public speaking

Listening

IS

Business writing
Articulate

Body language
Business innovation
Email etiquette
Presentation skills

)

=

¢l Communication Skills

[y

>

3

%

Language skills

S

Cooperative
Supportive
Helpful
Coordination

Working well with people
Genuine

o

Teamwork &  Leadership
2 Qualities

I
2

)
R

b

w

Commitment

w
S

Honest

w
by

C3 Positive Attitude .
Sincerely

w
r

Hardworking

w
&

Following rules
Dependable
Reliable
Accountable
Self-disciplined
Meditation
Dialogue
Negotiation

Without provocations and causing
conflicts

Patience

o
=y

=

N
S

c4 Integrity & Work Ethics

IS
&

N
=

©

»
S

Fast problem solving

o
b

&
kS

=

Friendly
Empathetic

o
[}

c6 Interpersonal Skills

2
b

People skills
Punctual
Work-life balance
Relaxed

Meeting deadlines

0y
S

2

=
)

Stress & Time
7 Management

3

o)
®

oloNoNoNolioNoNoNolNoNNoNoNolIoNoNoNolIoNoNoNeoNeoNel loNoNoNeoNel oo Ne Neo oo lo Neo e

Never late

=
o
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C Flexibility & Responsibility

8

Adaptability

Agility

Quick learner

Willing to change

Open to ideas and views
Dependable

Reliable

Accountable

Professionalism &
9 Courtesy

Polite
Mannerisms

©

Well-groomed

Image projection

Workplace & social etiquette
Regards,

Humility

Well behaved

sHeNeoNoNo NNl IoNo NN N NoNONe!

©
3

9

\o
&3

Source: Deepa S. (2014). Executive perceptions of top ten soft skills at work:
Developing these through SAIF. Indian Institute of Management Kozhikode

In order to obtain the most reliable results, three decision-makers from four different

sectors were included in the decision-making process. The first sector J - information and
communication and includes the domain of publishing activities, telecommunications
activities, information service activities as well as a wide range of other activities, but only
those from which the decision-makers were, as with other sectors, are listed. The second sector
M includes professional, scientific and innovative activities, which include scientific research
and development, advertising and other professional, scientific and technical activities, and
market research. The fourth sector of P education, is higher education, art education, and
auxiliary educational activities. First, the importance of basic aspects of cognitive skills will
be determined by applying formulas (1)-(6). Table 2 shows the obtained results.

Table 2. The relative importance of indicators group

Sector J W * Sector W * Sector W * SectorP| V3 *
M N
C. 0.108 C.. 0.066 C . 0.082 C,. 0.113
C,, 0.119 C,. 0.083 C., 0.079 C,. 0.094
C, 0.109 C.. 0.119 C. 0.083 C. 0.093
c, o101 ] ¢, [0099 [ c, 0078 C, | 0085
C. 0.100 C.. 0.132 C. 0.112 C. 0.116
C. 0.090 C.. 0.142 C.. 0.127 C.. 0.122
C. 0.112 C.. 0.140 C.. 0.135 C.p 0.146
C, 0.133 C,. 0.122 C.. 0.151 C,. 0.123
C Q 0.129 C,.. 0.093 C,. 0.151 C,. 0.109

Source: Author’s research
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In order to minimize the subjectivity of decision-makers and determine the most
relevant results, the mean value of the received weights was calculated using the formula (5).

According to the first decision-makers from sector J - information and communication,
the most important aspect of cognitive skills is C g Flexibility & Responsibility, while
decision-makers from sector M - professional, scientific, innovative and technical activities
believe that the most important aspect of cognitive skills is C . - Interpersonal Skills. The
third sector N - administrative and auxiliary service activities decision makers consider the
most important aspects of cognitive skills to be C - Flexibility & Responsibility and C
o - Professionalism & Courtesy. Decision-makers from the fourth sector P - education,
believe that the most important aspect is cognitive skills C . Stress & Time Management.

Based on table 1, we could notice that each of the aspects includes several factors,
ie the next stage of the analysis will be the relative importance of the respective factors

determined in tables 3 - 11.

Table 3. Weights of the factors of communication skills

Sector J W, * Sector W, * Sector W, * SectorP| Wi *
M N
C.i 0.139 C,. 0.131 C,. 0.107 C,. 0.106
C .. 0.134 C .. 0.143 C .. 0.126 b 0.133
C . 0.122 C.. 0.132 C,n 0.128 C .. 0.143
C . 0.098 C.. 0.097 C .. 0.117 C .. 0.127
C .. 0.106 C.. 0.074 C .. 0.093 C ... 0.109
C .. 0.104 | C 0.102 C .. 0.090 C .. 0.083
C. o1t [ c. [o0109 ] c_ ]009%8 [ c_ | 0083
C . 0.098 C .. 0.122 C .. 0.126 C ... 0.107
C .. 0.098 C .. 0.109 C .. 0.116 C ... 0.109

Source: Author’s research

According to the first sector J, the most important factor is Cy- Public speaking
because it is a sector dealing with information and communications. According to the
decision-makers from the second sector M, the most important factor is C, - Listening
because it is a sector of innovation and technical deltas where it is of great importance to
conveying information in the right way. According to the decision-makers from sector N
and sector P, the most important factor is C,, - Business writing, because these are sectors
dealing with administrative and educational activities.

Table 4. Weights of the factors of teamwork & leadership qualities

Sector | w.* | Sector | w.* | Sector | w.* | Sector | w_*

] M N P
c,. lois2| c, lo172| ¢, [o0204] Cc, o0.178
c, 019 c_ lo19a][ c_ lo176] c, [0.178
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C.. lo199]c, To19s[ ¢, Jo200] c,. [0.193
C,. lo200]c_ Jo197| c_ [o211| c_ [0.200
C.j |0219] c 023 ] ¢, [o0208] c_ [0251

Source: Author’s research

In this case, in all sectors we have complete agreement with the decision makers from
the aspect of teamwork & leadership qualities when it comes to factor C ;- Working well
with people that it is the most significant, because after all we are talking about sectors
where good communication with people comes first.

Table 5. Weights of the factors of positive attitude

Sector J Wj* Sector W, * Sector W, * Sector P| Wi *
M N
C.. 0.188 | C, . | 0.135 C.. 0.192 C,. | 0.142
C., 0.154 | C,. | 0.147 C,. 0.169 C,. | 0.147
C ., 0.165 | C.. | 0.152 C.. 0.151 C,. | 0.150
C .. 0138 | C,,. | 0.143 C .. 0.138 C,. | 0.16l
C .. 0.163 | C.. | 0.191 C.. 0.163 C.. | 0.197
C . 0.192 | C,. . | 0.231 C .. 0.188 C,. | 0202

Source: Author’s research

According to the first J, the second M and the fourth O sector, the most important
factor is C ,,— Following rules because these are the sectors that are engaged in such type of
activity for which it is of great importance for good business to follow and respect certain
rules. According to decision-makers from the third sector N, the most important factor is C
5,,— Genuine.

Table 6. Weights of the factors integrity & work ethics

SectorJ | w * Sector | w * Sector | w * w . *
i i i Sector P i
M N
C . 0.273 C,. 0.223 C,. 0.205 C,. 0.212
C,. 0257 | C,, . 0.239 C,. 0.251 C,. 0.241
C 0.253 C.. 0.262 C,. 0.264 C... 0.264
Cu |0217] ¢, o276 ] cn 0280 [ C,. | 0283

Source: Author’s research

According to the first sector J, the most important factor is C . - Dependable.
According to decision makers from other sectors, the most important factor is C , - Self-
disciplined.
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Table 7. Weights of the factors of fast problem solving

SectorJ | w ; * Sector | w ; * Sector W, * Sector P| Wi *
M N

C., 0232 | C, . | 0238 C.. 0.209 C,. | 0.176

C., 0253 | C,. | 0213 C.. 0.237 C.. | 0241

C., 0.250 | C... | 0.256 C.. 0.272 C.. |0272

C.i 0264 | C.,_ | 0293 C.. 0.311 C,. | 0311

Source: Author’s research

In this case, decision makers from different sectors made the same decision that
the most significant factor is C | . Without provocations and causing conflicts .

Table 8. Weights of the factors of interpersonal skills

Sector J W, * Sector W, * Sector W * SectorP| Wi *
M N

C. 0243 c_ o242 cn [0288 ] C,_|0255

C ., 0251 | C_. | 0254 C,.. 0.275 C,.. | 0238

C .. 0237 | C.. | 0.231 C .. 0.229 C,.. | 0254

C 0269 | C,. | 0273 C .. 0.208 C,.. | 0283

Source: Author’s research
In this case, according to the first sector J, the second M and the fourth P sector,
the most important factor is C , - People skills, while for the decision-makers from the

third sector N the most important factor is C ,, - Patience.

Table 9. Weights of the factors of stress & time management

Sector J W, * Sector W, * Sector W * SectorP| Wi *
M N

C.. 0.184 | C_ | 0205 C.. 0.212 C.. 0.204

C.. 0169 | C_, | 0.189 C._. 0.188 C,. 0.208

C.. 0.167 | C.._ | 0.166 C.. 0.180 | C..p | 0.209

C.. 0205 | C,. | 0.192 C.. 0.186 C.. 0.188

C 0275 | C.. | 0.247 C... 0.233 C... 0.191

Source: Author’s research
According to the decision-makers from the first J, second M and third N sectors,

the most important factor is C _, - never late, while for the decision-makers of the P
sector, the most important factor is C _, - relaxed.
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Table 10. Weights of the factors of flexibility & responsibility

SectorJ | w ; * Sector | w ; * Sector | w ; * SectorP| Wi *
M N
C., 0.097 | C,,.. | 0.091 C.. 0.142 C,. | 0.130
C, 0.105 | C,,.. | 0.105 C,. 0.115 C,. | 0118
C 0.128 | C,,. | 0.111 C .. 0.110 C,. | 0.110
C. 0.115 | C,,.. | 0.137 C.. 0.113 C.. | 0.123
C . 0.140 | C,.. | 0.137 C.. 0.142 C.. | 0161
C.J 0.153 | C,.. | 0.149 C.. 0.107 C,. | 0.119
C. loms]| c, [o13] c. [ous|[ c, [olis
C 0.131 | C,... | 0.126 C . 0.154 | C, | 0.123

Source: Author’s research

According to decision-makers from the first J and second M sectors, the factor that has
the greatest importance is C - Dependable. According to the decision makers from sector
N, the factor that is of greatest importance is C ., - Accountable. The most important factor
according to decision-makers from the O sector is C ., - Open to ideas and views.

Table 11. Weights of the factors of professionalism & courtesy

SectorJ | w ; * Sector W, * Sector W, * Sector P| Wi *
M N
C,. 0.088 | C,,.. | 0.109 C,. 0.114 C,. | 0.118
C,. 0.104 | C,,_ | 0.086 C,. 0.104 | C_ . | 0.103
C .. 0.118 | C,,.. | 0.109 C,. 0.109 C,. | 0.105
C . 0.127 | C,,. | 0.135 C,. 0.086 | C,,. | 0.112
C, |0173] c,. Jo1s8] c,. [o0105[ c,. |o0.157
C . 0.145 | C,. | 0.151 C 0.140 | C,.. | 0.150
C,. 0.120 | C, | 0.127 C,. 0.148 C,. | 0.119
C o 0.124 | C... | 0.126 C o 0.193 C,. | 0.137

Source: Author’s research

According to the decision-makers from the first J, second M sector , as well as the fourth
P sector, the factor that has the greatest importance, is C ,, - Workplace & social etiquette.
According to the decision makers from sector N, the most important factor is C .- Well behaved.

Conclusion

Although many scientists have conducted their research to understand the importance
of cognitive skills in an individual’s performance, it is incorrect to assume that everything
related to cognitive skills is stated and concluded. In modern business, the rules of work
are changing dramatically, and employees are measured not only by their knowledge or
expertise but also by their emotional intelligence, as well as by cognitive skills or personal
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competencies. Today’s organizations face several challenges. This development has an
impact on employees as well as managers. That’s why managers need to be aware of the
differences and similarities between the generational cohorts currently in the workplace.
These differences and similarities have several effects on organizations as well as managers.

For the development of the human resources sector, a good selection of personnel as
well as the necessary cognitive skills for various fields of activity, it is necessary to determine
the factors that have the greatest impact. Therefore, in this paper, the PIPRECIA method was
applied in the conditions of group decision-making.

Based on the literature review, nine key aspects of cognitive skills have been
identified that include an appropriate number of factors to be assessed. The final
results show that the key factors of aspects of cognitive skills are C . Flexibility &
Responsibility , C . - Interpersonal Skills , C ; - Professionalism & Courtesy, Stress
& Time Management. We must mention that a large number of decision-makers from
different industries were involved here. As well as the fact that some results for the
outcomes had the same most significant factor. The consequence of that is that all
sectors deal with service activities basically and accordingly factors like C , - Without
provocations and causing conflicts is significant because every organization strives to
have a harmonious team and to have good communication. Or when we talk about the
aspect of integrity & work ethics the factor that has the greatest importance according
to sector J is C ai Dependable. According to decision makers from other sectors, the
most important factor is C , - Self-disciplined. The reason for this result is that the
J sector deals with information and reliability is a cognitive skill that is essential for
someone who deals with this type of work. While in other sectors, Self-disciplined is
important because such activities are in which such an aspect of cognitive skills is of
crucial importance for personnel selection.

The obtained results would be more authoritative if more decision-makers were
involved in the decision-making process, as well as if the evaluation process itself was
related to a certain type of organization or a specific type of work. Nevertheless, the proposed
methodology has confirmed its usefulness and applicability in decision-making in this
area. The recommendation for future work includes the evaluation and ranking of certain
factors that influence the selection of personnel in a certain activity, specifically on the list of
previously defined aspects as well as factors using the PIPRECIA method.
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0060/baH OPOJ UCMPadsCUBArsA Koja ce base eKOHOMCKUM NephopMancama npou3so0rse
KyKypy3a wekiepya. 3002 moaa je yusb 0802 UCPAXHCUBAFA YMBPHUBAILE eKOHOMCKUX
ehexama  yeoheroa Kykypysa wiehepya y cemeeny CMpyKmypy CReyujanu308anux
pamapckux 2asouncmasa y Cpouju. Ananusza je cnposedena Ha Mooeny NOpoOOUHHOR2
2a30UHCIMBA  CREYUJATU3068aH02 3a PAMAPCKy npouseoowy. Haxon ymephusarsa
npoceure bpymo mapaice 3a o02oeapajyhie pamapcke ycege, U3epuIeHa je OnmuMusayuja
cemeene CmpyKmype 2a30UHCmasa (NPUMEHOM JUHeapHO2 Npospamuparsa). Aymopu
Cy aHamu3Upany mpu eapujanme, 3a6UcHo 00 yuewha KyKypy3a wehepya y cemeeHoj
cmpykmypu. Ymephero je oa ce onmumusayujom yeehiasa ynompeba paoue cHace
U O0a ce NO3UMUBHO ymuye HA BUCUHY Opymo mapce 2azouHcmed. Jouwt Oosmu
pe3VImamu ¢y OCmeapeHu KOMOUHOBAreM onmumusayuje ca ysohersem KyKypysa
wehiepya y cemgery cmpykmypy. 3002 moea je nompedHo oxpabpumi nopooudHd
2A30UHCIMBA CREYUJATU306AHA 34 PAMAPCKY NPOU3B00LY 0 Npouiupe C80Jy CemeeHy
cmpykmypy npexo ysohera Kykypysa wefiepya. 080 uCmpaicusarse npysca 6axicau
V8Uo y KomMOUHayujy yceea Koja Modce YHanpeoumu YKynHe eKOHOMCKe nepgopmarce
NOPOOUUHUX 2A30UHCINABA.

Kwyune peuu: kyxypys wehepay, cneyujaruzosana pamapcka 2asouHcmea,
cemeena Cmpykmypa, npooyKmueHocm paoa, opymo mapaica

Introduction

Sweet corn, as well as other types of corn, originates from Central America
(Latkovi¢ et al., 2012, p. 91). In comparison to wheat or rice, corn does not have an
obvious wild relative (Babi¢ et al., 2012, p. 92). Besides, sweet corn does not have a
long history of breeding, and it is considered that this type of corn is generated by genes
mutations (Gadzo et al., 2017, p. 45). According to the authors, its sweetness is caused
by a recessive gene, which slows down the transformation of sugar into starch. Sweet
corn is rich in fibers, minerals and vitamins, having at the same time antioxidant effects.

Sweet corn is “a high input, high value seasonal vegetable crop that can command
high prices, especially when produced under organic conditions” (Revilla et al., 2021,
pp. 25-26). Above authors also stated that it is necessary to apply “high levels of fertility,
irrigation, and intensive pest management techniques” in the production of sweet corn,
while it could be produced in different cropping systems (as the main crop, catch crop
or in intercropping systems). Sweet corn is a type of corn which does not tolerate low
temperatures or high soil humidity (Bekavac, 2012, pp. 9-10). On the other hand,
availability of sufficient amounts of water during some development phases significantly
influences the level of yield, as well as its quality. According to the author, one of the
most important challenges in the sweet corn production is the harvest (the optimal time
frame for successful harvest is only 4 to 5 days), while harvested sweet corn should be
immediately stored in adequate cooling facilities (which prevents the loss of quality).

Analyzing industrial production and processing of peas and sweet corn in Serbia,
Markovi¢ et al. (2003) determined that there are several reasons for a decrease in such
a production, such as the lack of modern harvesters, small areas which are irrigated,
inappropriate equipment used in processing and freezing facilities, etc. Therefore, authors
assume that the most important factor for the improvement of the peas and sweet corn
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production is modernization of equipment and technology (not only in the agricultural
production but also in industrial processing), increasing capacity levels at the same time. It
was suggested that the reconstruction of existing processing facilities is preferred comparing
to the investments in new premises. Vesnik (1997) states that sweet corn is a valuable product
for industrial processing, while positively influencing the agricultural production in many
ways. This author mentioned various ways of sweet corn processing, discussing, in more
details, processing by deep freezing using temperatures of -18 °C and -21 °C (which provides
that its sensory characteristic will not change during the period of 12 months i.e. 24 months).
Some of the conclusions in this research indicated that the production process of sweet corn
is very similar to the production of mercantile corn, while the sweet corn production should
lead to a higher profit comparing to the usual corn production practices.

As mentioned earlier, there are various ways of sweet corn use. It could be used for
consumption as a fresh product, but also for industrial based processing — by conservation
or freezing. Therefore, Paji¢ et al. (2008) suggested that various uses of sweet corn require
different quality measures. This is why breeding of sweet corn for different consumption
purposes should be based on an adequate selection process. Authors also stated that the
selection process of sweet corn is primarily performed in private companies, while the
production of sweet corn seed is one of the most profitable enterprises. According to
Srdi¢ at al. (2016), it is not only important to have high sweet corn ear yields, but also
to provide other important traits. Analyzing eight sweet corn hybrids (two commercial
and six experimental hybrids), authors determined that their ear yields are “significantly
influenced by genotype, meteorological conditions in different years and the interaction
of those two factors“, while analyzed hybrids “had nice physical appearances, such as
uniformity of shape and size of the ear. Similar research was conducted by Srdi¢ at al.
(2019). The analysis included 12 sweet corn hybrids; three of them were commercial,
while the other nine hybrids were experimental. The results indicated that the level of
correlation between yield and quality of sweet corn hybrids was mainly low. On the other
hand, both of the mentioned traits are important. So, authors concluded that “through the
breeding process, both of those characteristics need to be improved®.

There is also research oriented towards some issues of the sweet corn production
technology. Bajkin and Zigmanov (2000) analyzed effects of seeding cucumber and sweet
corn over foil. It was determined that such a way of production leads to earlier harvesting,
higher yields and higher quality. Authors discovered that the use of degradable foil proves
more effective in the sweet corn production. Simié et al. (2010) accented an importance
of sweet corn fertilization for some of its production characteristics. It is especially
important for the sweet corn production technology to apply an adequate amount of
potassium fertilizers. On the basis of results of their research, authors determined that
(comparing to control level of fertilization) an increase in potassium application resulted
in bigger diameter of cobs (20%) and cob weight (11%). The analysis revealed that the
differences are statistically significant.

There is small number of research dealing with economic aspects of the sweet corn
production, not only in Serbia, but also on the international level. Potkonjak and Macki¢
(2010, pp. 258-259) analyzed economic efficiency of irrigation on small scale areas.
Authors determined certain economic indicators for sweet corn, as well as for 23 other
agricultural products. The production value of sweet corn was calculated, as well as the
production costs and profit. Subic¢ et al. (2021, pp. 105-109) determined that material costs
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dominate within variable costs of the sweet corn production, while majority of labor costs
are related to harvesting process. Authors also determined that gross margin in the sweet
corn production is very sensitive to changes in sweet corn yield or its market price.

Williams (2012, pp. 55-61) tried to determine an effect of sweet corn plant
population density on various agronomic and economic indicators. Author determined
that the plant population for maximal sweet corn yield depended on the hybrid to a large
extent. The use of certain hybrids and their adequate population densities could improve
economic performance of sweet corn producers and processors. Similar research which
tackled processors profit and grower returns conducted by Dhaliwal and Williams (2020,
p. 12) concluded that “processors should decide plant densities tailored to the local
growing conditions”.

Having above mentioned in mind, the goal of this paper is to determine economic
performance on introducing sweet corn in the sowing structure of specialized field crops
farms in Serbia. The following hypothesis will be tested in this research: Introduction
of the sweet corn production in the sowing structure of specialized field crops farms
could increase gross margin of the farms, as well as improve the level of employment of
available labor force.

Material and method

Economic performance of introducing sweet corn into the sowing structure of
specialized field crops farms is examined on the model of family farm situated in the
Autonomous Province of Vojvodina (which is primarily lowland region). The model is
based on data from researchers’ database which has been created as a result of an annual
survey on a representative sample of farms in that region. It is assumed that:

- utilized agricultural area is 12.9 hectares (the farmer is owner of the entire

cultivated land),

- there are three family members, while two of them are active family members,

- only one active family member works exclusively on the farm and

- the analysis is performed on the basis of data covering a five year period

(from the production year 2016/2017 to the production year 2020/2021) —
the goal of such an approach is to avoid the influence of significant price
fluctuations (of inputs and outputs) and various weather conditions on the
results of the analysis.

The main criteria for economic evaluation of the sweet corn production are the
level of gross margin of the entire family farm. The following options (variants) are
discussed and compared in the research:

- variant 1 — the optimization of existing (usual, the most common) sowing

structure (without the introduction of the sweet corn production),

- variant 2 — the introduction of sweet corn (while optimizing the existing

production structure at the same time) and

- variant 3 — the introduction of sweet corn (while optimizing the existing

production structure at the same time), assuming that sweet corn is limited to a
maximal area of 0.25 hectares (due to market and organizational challenges).
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To perform the optimization ofthe sowing structure (which leads to the maximization
of gross margin at the farm level), authors used a linear programming method (Microsoft
Excel Solver is used to solve formulated linear programming problems). Gross margin
maximization is an equivalent to profit maximization (or minimization of potential
losses). Having in mind that fixed costs are constant, every change of gross margin at
the farm level in short term directly influences the level of profit (Ivkov et al., 2008, p.
237). When it comes to the specialized field crops farms, linear programming method is
used to — increase the existing capacity use of family farms (family labor and machinery)
(Muncan et al., 2008), as well as to optimize the sowing structure of family farms in
unstable business conditions (Todorovi¢ and Munéan, 2009).

Results and discussion

Variations of gross margin are a solid base for the estimation of present and future
economic status of family farms. Therefore, an average gross margin (representing 5-year
period) for crops involved in usual sowing structure (corn, winter wheat, sunflower and
soybean) and sweet corn as optional crop are presented in table 1.

Table 1: Gross margin for the observed crops (an average for the period from
2016/2017 to 2020/2021)

Crop Amount (RSD per ha) In(:Iel::gCil(::r; (;g(:')oss
Corn 56,780.85 100.00%
Winter wheat 34,601.19 60.94%
Sunflower 34,230.38 60.29%
Soybean 64,122.43 112.93%
Sweet corn 327,109.20 576.09%

Source: Authors’ calculation

While sweet corn had the highest average gross margin, the lowest value of this
indicator was recorded for winter wheat and sunflower.

Nevertheless, the value of gross margin varied during the observed period (Graph
1). The reasons for such variations are not only market conditions (considering the
observed commodities, as well as inputs necessary for the crop production) but also
weather conditions influencing the crop production. The biggest gross margin variations
are determined for the sunflower production, while the most stable gross margins are
recorded in the soybean production. Each gross margin increase is perceived as a positive
change, while its decrease indicates negative tendencies and an indication of a possible
Crisis.
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Graph 1: Indexes of gross margin during the observed period
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Source: Authors’ calculation

When creating the model of the family farm, it is assumed that there is one annual
work unit available (1,800 working hours). In that regard, the average number of AWU
for the entire Republic of Serbia (if family farms are cultivating 10 to 50 hectares) is
presented in Table 2.

Table 2: An average number of AWU depending on the size of family farms in Serbia

UAA perhotding ()| < e | o 10.01 to 50 hastoly
<1 0.6 33.33%
1.01to 2 0.8 44.44%
2.01to5 1.2 66.67%
5.01to 10 1.5 83.33%
10.01 to 50 1.8 100.00%
50< 2.2 122.22%
Source: Statistical Yearbook of the Republic of Serbia, RZS, 2021, p. 234, (based on
census 2018)

On the other hand, there is a significant percentage (26.1%) of farms (having size
10 to 50 hectares) with less than one AWU (Graph 2).
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Graph 2: The structure of farms cultivating 10 to 50 hectares by number of AWU (%)
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Source: Statistical Yearbook of the Republic of Serbia, RZS, 2021, p. 234
(based on census 2018)

Data concerning the year 2020 (dealing with the farms involved in Serbian
FADN sample) indicate the following facts — 1.3 AWU per farm is used in the region
Serbia North, which is less than an average for the region Serbia South (1.9 AWU per
farm). There are a few reasons for this situation, such as bigger farms, higher level of
mechanization and lower presence of the livestock production in the region Serbia North
(MPgV, 2022, p. 42). According to the same source (MP§V, 2022, p. 43), specialized
crop farms and specialized swine farms have the lowest level of the used AWU among
Serbian farms involved in FADN sample (in 2020)

Based on the data from Census (2018), 14% of agricultural labor force in Serbia is
engaged on specialized crops farms (Bogdanov and Babovi¢, 2019, p. 33). According to
the authors (Bogdanov and Babovi¢, 2019, p. 33), specialized crops farms are dominant
in the AP Vojvodina concerning agricultural employment (specialized crops farms use
45% of the total AWU in the region).

a) Changes of the sowing structure

The optimization process (performed in variants 1, 2 and 3) and the introduction
of sweet corn (in variants 2 and 3) caused changes in the sowing structure (Table
3). In Variant 1, the optimization caused a decrease of an area used for winter wheat
production, while all other crops increased its participation in the sowing structure. The
introduction of sweet corn in Variant 2, led to a decrease of areas used for corn and winter
wheat production, while areas under sunflower and soybean enlarged. Variant 3 was
characterized by a decrease of winter wheat area, while an area under other production
activities increased.
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Table 3: The sowing structure before and after the optimization

. After the optimization
Sowing . -

structure Change in relation to

Crop before the Sowing structure (%) sowing structure before the

optimization optimization

(%) Variant 1 | Variant2 | Variant3 | Var.1 | Var.2 ;7ar.
Corn 47.58% 50.00% 43.11% 48.06% il l 1
Winter wheat 33.33% 20.00% 20.00% 20.00% l l l
Sunflower 1.64% 5.00% 5.00% 5.00% il il T
Soybean 17.45% 25.00% 25.00% 25.00% il il 1
Sweet corn - - 6.89% 1.94% - 1 T
TOTAL 100.00% 100.00% | 100.00% | 100.00% - - -

Note: 1 - increasing the share of crops in the sowing structure after the
optimization, | - decreasing the share of crops in the sowing structure after the
optimization. Source: Authors’ calculation

When determining an optimal sowing structure, the priority has been given to the
production activities whose minimal participation should satisfy limitations imposed by
the crop rotation. Therefore, wheat participates with 20% in an optimal sowing structure
(in Variant 1, 2 and 3), although it has a rather low level of gross margin. On the other
hand, participation in an optimal sowing structure of the crops having the highest gross
margin is restricted by some factors such as availability of labor force (for sweet corn
in Variant 2) or market and organizational challenges (for sweet corn in Variant 3).
Generally, higher participation of sweet corn in the sowing structure (Variant 2) led to a
decrease of mercantile corn production area.

b) Changes of working hours

The optimization did not only change the production structure, but also a number
of working hours necessary for the production process (Table 4). A detailed analysis
revealed that, after the optimization (Variant 1), the total number of working hours spent
at the farm increased for 4.39 hours per year (by 3.59%). Somewhat bigger increase of
the used working hours is recorded in Variant 3 because the total number of working
hours increased for 44.51 hours per year (by 36.39%). The most significant improvement
of labor force use is related to Variant 2 which is characterized by the biggest area utilized
for the sweet corn production. Comparing to the state before the optimization and without
the sweet corn production, Variant 2 used 147.12 working hours more, which represents
120.26% improvement.
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Table 4: The change of working hours per months after the optimization

Variant 1 Variant 2 Variant 3
Month
Change o Change o Change o
(hours) Change (%) (hours) Change (%) (hours) Change (%)
1 0.00 / 0.00 / 0.00 /
1T 0.00 / 0.00 / 0.00 /
I -1.17 -17.15% -1.17 -17.15% -1.17 -17.15%
v 3.54 19.53% 3.57 19.72% 3.55 19.58%
\ 1.56 15.10% 1.56 15.10% 1.56 15.10%
VI 2.38 22.39% 2.38 22.39% 2.38 22.39%
VII -2.81 -22.33% -2.81 -22.33% -2.81 -22.33%
VIII 0.36 201.00% 145.42 80,788.89% 41.14 22,856.56%
IX -2.91 -23.63% -2.91 -23.63% -2.91 -23.63%
X 2.22 4.38% -0.14 -0.28% 1.56 3.07%
XI 1.22 206.10% 1.22 206.10% 1.22 206.10%
XII 0.00 / 0.00 / 0.00 /
TOTAL 4.39 3.59% 147.12 120.26% 44.51 36.39%

Source: Authors’ calculation

If the analysis is performed per months, the results indicate the decrease of labor
force use in March, July, September (for all the observed variants), and in October (only
for Variant 2). The highest increase of labor force use could be noted in August (for all
three variants), while the highest use of labor force during August is recorded for Variant
2 (because of the highest participation of sweet corn in the sowing structure of that
variant) (Table 4 and Graph 3).

Graph 3: Working hours per months (before and after the optimization)
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Increasing the share of sweet corn (which requires a greater engagement of the
labor force compared to other crops present in the crop production due to hand picking
and packing) in the sowing structure contributes to the increase in employment of labor
force on the family farm especially in the case of Variant 2.

¢) Changes of gross margin

Very important conclusions (concerning economic performance after the
optimization and introducing sweet corn in the sowing structure) could be made by
calculating various indicators based on gross margin (Table 5). Positive effects of the
optimization in Variant 1 are recorded concerning all economic indicators. However, the
inclusion of sweet corn in the sowing structure combined with the optimization improved
two of the three observed indicators (while better results for both of these indicators were
achieved using Variant 2).

Table 5: Economic effects of the optimization and change in the sowing structure

After optimization
E . b }/alu:h Change in relation
. C,O nomie e‘ 01:e ‘e Value (RSD) to value before the
indicator optimization optimization
(RSD)
Variant 1 Variant 2 Variant 3 Var.1 | Var.2 | Var.3
Gross margin 648,871.99 684,381.01 | 924,776.69 | 751,963.09 1 1 1
Gross margin
per used labor 5,304.28 5,400.87 3,432.15 4,507.05 1 l !
hour
Gross margin
per available 359.60 379.28 512.51 416.74 1 1 1
labor hour

Note: 1 - increasing the value of economic indicator after the optimization; | -
decreasing the value of economic indicator after the optimization
Source: Authors’ calculation

As a result of the optimization, gross margin on the farm level increased by 5.47%
(Variant 1), causing at the same time an improvement of gross margin per used labor
hour and per available labor hour (Table 6).

Generally, an increase of gross margin at the farm level means an improvement of
its capacity to cover fixed costs. Therefore, short term variations of gross margin at the
farm level directly influence the level of profit. The highest increase of gross margin was
recorded for Variant 2, while, at the same time, the application of Variant 2 decreased
gross margin per used labor hour the most (35.29%). Nevertheless, Variant 2 improves
gross margin at the farm level (at the same time increasing the farm profit) and gross
margin per available labor hour by 42.52%.
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Table 6: Changes in economic indicators after the optimization

Variant 1 Variant 2 Variant 3

Economic
indicator Change Change Change

Change (RSD) | Change (%) (RSD) (%) (RSD) Change (%)
Gross margin 35,509.02 5.47% 275,904.70 42.52% 103,091.11 15.89%
Gross margin
per used labor 96.60 1.82% -1,872.12 -35.29% -797.23 -15.03%
hour
Gross margin
per available 19.68 5.47% 152.91 42.52% 57.13 15.89%
labor hour

Source: Authors’ calculation

Therefore, managerial decision of introducing sweet corn in the sowing structure is
economically expectable. The same conclusion is made when market and organizational
challenges are taken into account (Variant 3) although economic effects of such a decision
are less significant.

Conclusion

Introducing sweet corn in the sowing structure of specialized field crops family
farms results in an increase of gross margin as well as an increase of number of working
hours spent on the farm (which proves the initial hypothesis). The highest gross margin
is determined for Variant 2 because this variant is not related to any market limitations
or organizational challenges. The sweet corn production leads to a better use of available
labor force, especially during August (when it comes to the usual sowing structure,
labor force in August is mostly unutilized). Having in mind that (even with the sweet
corn production) capacity of labor force at family farms is not fully used, there are
possibilities for family members’ engagement outside the farm (or engagement related to
other gainful activities at the farm).

There are not big differences between mercantile corn and the sweet corn
production technologies on family farms, except for the sweet corn harvesting (sweet
corn produced on family farm is handpicked, due to the lack of combine harvesters).
Therefore, the results obtained in this research indicate possible directions of the sowing
structure diversification (concerning specialized field crops farms). Such diversification
should improve the use of available labor force, without a significant change of common
production practice.

Nevertheless, it is needed to discuss some additional issues in order to reach a final
decision on the sweet corn production. Some of the factors requiring further discussion are:
capability of the market to absorb sweet corn quantities produced at the farm, quality of
the sweet corn, premises available to store sweet corn (if the entire production cannot be
sold immediately after harvest), etc. Therefore, the key challenge is how to improve and
strengthen connections between sweet corn producers and processors.
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There are some issues concerning the sweet corn irrigation, as well. It is impossible
(in Serbian agro-ecological conditions) to produce sweet corn of satisfying quality
without irrigation. Therefore, presence or absence of the irrigation system on the farm
could be of the utmost importance for economic effects of the sweet corn production.
If irrigation system is not already present on the farm, additional investments would
increase fixed costs and possibly compromise an overall economic performance.
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AFTER ACTION REVIEW KAO AJIAT 3A
NMIVIEMEHTALIMJY ITPOT'PAMA
MEHAIIMEHTA 3HAIBA

ArncTpakTt

Henocmojare npaxmuunux anama koju omocyhasajy epuxacro ynpasmvarbe
MOKOBUMA 3HARA €BUOCHNIHO pe3yanmyje nojasom nociogHux neycnexa. Caceum je
yobuuajeno oa ce opeanuzayuje cycpehy ca pasHum u3azoeumd, au je ucmo mako
cacum onpasdano ouexusamu 0a fie ce ca ucmum npodnemuma cycpecmu YKOIUKo ce
He uHeecmupa épeme y aHaIu3y UCMuX U Hayye jekyuje. Y pady cy npedcmagmere
moeyhnocmu Apmep Aymuon Pesuers anama, ocmuuivenoz ¢ yumvem 0a ce Ha
CUCEeMAMUYAH HAYUH YNPAG/HA 3HAWEM KOje je CIMEYeHO U3 U3)3EMHO OPa2oyeHo2
usgopa, a mo je uckycmeo. Bepyjemo oa snarse Koje 00600UMO y 8€3y ca UCKycmeom
nocmaje KoMnac Koju opeanusayujama nomasice 0a pasymejy cée oo uimo ce éeh
decunio, 0a npedsude u3azose Koju Cy Ucnpeo mux u cnpeme ce0j 002080p HA Ucme.
Hemamnu npeaned numepamype nomsphyje cmasoee oa Agpmep Aymuon Pesuers
anam obesbdehyje noopuiKy Opeanu3ayujama y Hacmojarwy 0a mpanc@opmucy ceojy
cmpamezujy, Ha HauUH 0a ucma Gyoe OKPEeHyma Ka 3Hary kao epednocmu. Tpumapho
UCIPAXICUBAILE CIPOGEOCHO Y OKSUPY 0802 padd NOMEPOUIo je 0a RPUKyNbarbe,
OOKYMEHMOBAEe U PAZMEHA HAVYCHUX JIeKYuja uepa uepa 3HaYajHy yioey y
UOEHMUDUKOBArLY NOMEHYUjaNa 3 Yuerse, Kopucmehu ce npouum UCKyCmeumd, d
sadporcasajyhiu pokyc ka 6yoyhnocmu.

Kwyune peuu: Menayumenm suarva, Toxosu snarea, Apmep Aymuon Pesuers,
Opeanusayuono yuerbe

Introduction

As Albert Einstein once said: “We cannot solve the problem by thinking the same
way we thought when we created it.”” Following this in a business environment, there is the
question: Why do organizations learn? They learn because a challenging and dynamic market
leaves a little choice and force the organizations to change, adapt and always be ready to accept
something new and different. One of the superior values for an organization is the knowledge
it possesses, and its ability to apply this knowledge to its business decision making processes
(Pordevi¢ Boljanovi¢ and Stankovi¢, 2012; Marcetic et al. 2020; Petrov et al. 2020). One of
the most actual challenges in the knowledge economy, which preoccupies the attention of
authors is the question: How do organizations learn? As the awareness of knowledge as the
most valuable resource is increasing, the analysis of tools from the knowledge management
program is becoming more relevant (Massingham, 2014; Cerchione and Esposito, 2017).

Only the most experienced sailors sail the most turbulent seas. In modern business
it is rare to find an excellent strategy, product or service without initial successes, failures
and knowledge learned. Experience is an extremely powerful source of the organizational
knowledge. However, unless there is a system in place that enables some knowledge to be
discovered, transferred, disseminated, enriched and preserved, it will hardly get a chance to
find a useful purpose.
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If there is anything more harmful than a mistake, it is certainly a repeated mistake
(Ackoft, 2016). The importance of learning from the experience can be depicted by the
challenge that Boeing company faced launching its 737 and 747 aircrafts. Fires, fuel leaks
and mechanical problems are certainly not something that has been associated with Boeing.
However, mistakes were made also by market leaders and the most experienced ones. The
company soon formed a team which compared the development of 737 and 747 aircrafts to
707 and 727 aircrafts, which were the most profitable at the time. The result of three year’s
long work was a special manual with ‘lessons learned’ to guide the development of 757 and
767 aircrafts. The 757 and 767 aircrafts have been launched with the least errors and achieved
the greatest success in Boeing history (Baum, Dahlin, 2007).

After Action Review tool has been developed as one of the most effective tools to help
organizations discover the knowledge from the most valuable source - experience. The tool
was first introduced back in 1970 and was developed for the needs of the military, with the aim
of systematizing learning and observing each activity as an opportunity to learn something
new (Dunphy, 1996). After Action Review is a tool that can substantially create the ideal basis
for successful implementation of the knowledge management programs in different areas,
from profit oriented organizations to policy making sector (Savoia, Agboola, and Biddinger,
2012; Parker, 2020). First of all, it is a tool that aims to shape the organizational culture and
provide a set of values that will have a strong message: our strength is knowledge.

A common question encountered in practice relates to whether the After-Action Review
is a report, a meeting, or some form of evaluation. We would rather agree with the view that
this is a process that certainly involves a meeting, which follows a certain type of evaluation,
and results in some type of report. However, the form itself is not of crucial importance, as it
is a purpose. That is why we emphasize the substantial value of the mentioned tool, as a great
opportunity to create a learning organization, an organization that understands the challenge
of putting knowledge in the service of development. That challenge has probably never been
greater. Let us take, for example, the number of consulting companies in various fields, from
financial consulting, marketing, risk assessment to the information technology. Consulting
is present in almost all areas of business, and the reason is in particular the fact that the
knowledge becomes significant, and the organizations are willing to allocate significant
financial resources for the purposes of acquiring specific knowledge.

The structure of the paper is organized as follows. The first part describes factors and
conditions required for the successful implementation of the After-Action Review. This is
followed by the purpose and the application of the tool. Third part includes the presentation
and illustration of the After-Action Review tool model. To explore potential benefits, a
primary research was conducted, and the results are presented in part four. The last two parts
of the paper describe the process of organizing After Action Review meeting and highlights
the importance of learning from success and failure.

Prerequisites for implementing the After-Action Review tool
To successfully implement After Action Review tool, it is first and foremost necessary

for the organization to be aware of all the potential benefits. If we had to enlist the changes
that are necessary before the implementation of the tool itself, it would look as follows:
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1. Initiative - it is necessary to recognize the need for this tool, and that need should
be clearly communicated and promoted throughout the organization. An initiative
often occurs after a particular problem or omission is identified, which in the
context of knowledge management, may be the constant recurrence of mistakes
caused by poor collaboration within the organization. Organizations should be
proactive in implementing the tools of the knowledge management program, as
it is one of the pillars of the organizations’ success.

2. Leadership - as in all domains of business, implementation of something new
often takes time and a lot of efforts and dedication. If the question “Who?’ rather
than “Why?” is asked, new knowledge will not be generated, and new ideas and
creativity will not be developed. As pointed out by Mayo (1998) and Riege (2007),
managers who implement the change in their team, play a major role and should
act as leaders in implementation, not just the tool mentioned above, but anything
that has elements of the new and the unknown. Resistance is expected because
anything new at the beginning can be observed as uneasy. We generally accept
with discomfort what we do not understand and what is unknown to us. That is
why it is necessary, before the implementation itself, that everyone realizes the
purpose and all the positive effects that can be expected after the implementation
of the After-Action Review tool.

3. Belief - The moment in which the implementation of the After-Action Review
tool gets its purpose, and moment in which everyone creates a vision of their
role in the process, is the moment in which the organization is ready to move on.
What really matters most is the awareness of the common goal and the sense of
belonging to the team and the organization, as only this can be a good enough
driver for all good initiatives within the organization.

4. The presence of the above-mentioned items is crucial when it comes to
implementing this tool and any other. We can observe that the changes do not
originate from business processes or procedures, but rather from a person or a
team in whose mental part accepts the change or not.

There are several different views when it comes to the most desirable approach for the
implementation of a particular change. In the context of the implementation of the knowledge
management tool, author Zimmerman (1995) emphasizes that employees are the key to
successful implementation, and it is necessary put them in position to actively participate in
definition of the process in which the tool will be implemented. This further contributes to the
point shared by Robbins (1990) and Dunphy (1996), who state that everything new must be
planned, and not spontaneously implemented.

The essence of After-Action Review tool

To understand the After-Action Review tool, it is initially important to emphasize
the idea that underlies development of the tool: Spending time analyzing daily activities or
projects, those less and more important, does not mean time wasting, but time investing.
Why is the time we use to analyze past events considered the investment? Time used for
the analysis involves talking, exchanging opinions, attitudes, and as such provides the
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opportunity to gain valuable knowledge, which is later materialized in profit and value. This
view was confirmed by the famous scientist Albert Einstein, saying, “If I had 1 hour to solve
the problem, I would spend 55 minutes analyzing the problem, and 5 minutes to think about
the solution”. Everyday business activities involve problems, bad decisions, and mistakes,
and if we do not dedicate time to analyze the causes of their occurrence, we make the decision
to repeat them. Any failure is an opportunity for an organization to learn something new,
about its strategy, processes, employees, competitors, and customers, and not just a threat and
an indicator of weakness.

Innovation is a value that is directly related to organizational knowledge and thus
can be the outcome of an analysis of business success and failure. Parlby and Taylor (2000)
state that the knowledge management is an extremely important element in supporting the
development of innovations, ideas, and the ability of the organization to ‘think’. Whether
organization has launched an attractive product, a new service, or implemented a new
strategy, it is important to keep in mind that a competitive market requires an innovative
approach 365 days a year.

Very often, big ideas are generated from the simplest questions which inspire curiosity,
such as: ‘“What could we do better?’, “What contributed to the success?’, “What are the weak
points of our project?” And similar. Often, big mistakes are the biggest and most important
lessons that organizations can take, and thanks to which they achieve even greater results
(for example, Coca-Cola New Coke from 1985, Apple-Lisa from 1983). The After-Action
Review tool promotes an organizational culture that looks at mistakes and sees the room for
progress, whether through success or failure. It can be used as a single tool or in combination
with other approaches (Aguinis, Ramani and Cascio, 2020).

The After-Action Review Tool Model

The After-Action Review tool is designed to preserve in a systematic and simple way
the knowledge gained through the past experiences. The purpose of the implementation of
this tool is to create and document new knowledge through a specific analysis of activities,
events or projects in which employees actively participated.

Thus, the subject of analysis may be a project of greater importance, such as the
launch of a new product on the market. It is also not common and advisable to analyze
the daily business activities, such as sales team coordination, team efficiency, performance,
teleshopping activities and similar with After Action Review tools. However, the subject of
analysis could be a project that required months of planning, but also an activity that lasted
only 2 minutes (for example, a sales discussion). The implementation of the tool is most often
referred to in the context of project management in the literature, where it is referred to as Post
Project Review. A model illustrating the tool implementation is shown in Figure 1.
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After Action Review tool involves organizing a meeting and the analysis upon nearly
completed project or activity. The meeting is attended by everyone who directly (sometimes
indirectly) participated in the project or activity, usually led by the facilitator or the organizer
of the meeting. The facilitator determines the timeframe, venue and topic of the meeting
and informs the participants in a timely manner accordingly. Before analyzing the project
or activity itself, the facilitator presents a set of rules that everyone is bound to follow (not
required to repeat every time, except when everyone is not familiar with the rules).

As shown in the model (Figure 1), the task is to determine the deviation of what has
been realized from what has been the expected, and to come up with the new conclusions,
ideas, and knowledge by asking 3 key questions:

1. What is it that we wanted to achieve with the project/activity?

—  Determine whether all employees were aware of the project/activity objective
and whether they had a clear picture of their role in the implementation.

—  Determine whether, in the opinion of the employees, the necessary resources
were allocated in time, whether there was support from the managers, whether
the planning process could have been more thorough, etc.

2. What have we achieved, what results have we accomplished?
—  Determine the result the team has achieved while emphasizing success.
—  Motivate the team so they understand the result accomplished, regardless of
deviation from the desired, which is a product of the dedicated teamwork.
—  Determine how the process was going on.

3. What caused this deviation (gap)?
—  Determine the deviation from the desired result (target).
—  Determine the cause of the deviation by sending the following questions: what
we performed right, what could have we done better and what difficulties we
encounter during the process?
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4. What can we do in a different way the second time, what have we learned?
—  Determine what is the key - what have we learned from this project/activity?
— Brainstorm ideas and suggestions for improving processes related to project/
activity, team relationships.
—  Identify and document lessons learned and knowledge.

The basic purpose of the process is to identify the potential for learning, space for
advancement, and therefore use past experiences, while maintaining a focus on the future.
What is very important is the continuity in implementation of the After-Action Review tool,
because only in this way the values that this tool supports can be accepted and become part
of the organizational culture. Some of the numerous benefits of implementation of the After-
Action Review tool are:

— Creating a Learning Organization.

— Providing basis for innovation and continuous process improvement.

Shaping organizational culture around knowledge.

— Discovering, sharing, and preserving tacit knowledge.

— Creating a sense of team and team values.

Improving team relationships, managing teams effectively.
— Documenting and storing key knowledge and lessons.

— Basis for creating and evaluating action plans.

Research on After-Action Review Application

In order to quantify and measure the above-mentioned benefits of After-Action Review
tool, a primary research was concluded among the students of Singidunum University in
Belgrade. The primary goal of this short experiment was to determine the general efficiency
of lessons learned based on After Action Review tool in teaching process.

A simulation project, which is part of a regular exercises in Project Management course,
was given to a total number of 95 students. The simulation software deals with schedule
and cost related inputs, and for each student it provides an overall score based on several
variables, using a normalized scale 10-100. After their first simulation the average score for
all 95 students was 65.43 points, with standard deviation of 16.32. Once they completed their
first simulation run, students were divided in two groups (41 and 54 students).

The first group of students (41) had an After-Action Review meeting where lessons
learned were defined, documented, and exchanged between participants. The second group of
students (54) was used as a control group and did not have any interaction between each other
before taking a second try. These were relying solely on their individual experience gained
in their first try. For the second run a similar project simulation was given to all students and
their performance was measured once again. Table 1. provides the descriptive statistics of
the results gained from the second run for both data sets. The average score for the group of
students that had AAR meeting increased to 82.80 in comparison to the average score of the
control group of 68.35.
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Table 1. Descriptive statistics of both groups

ARR Group Control Group

Mean 82.80487805 68.35185185
Standard Error 1.906413921 1.87617327
Median 85 67.5
Standard Deviation 12.20700519 13.78700154
Range 47 45
Minimum 53 47
Maximum 100 92
Count 41 54

Source: Authors calculation

To examine the significance of the difference between the mean performance values
of both groups obtained results were tested using t-test statistics. Before using t-test
statistics, normality test (Shapiro-Wilk test) and test of equality of variances (F-test) were
executed. The main statistical analysis confirmed that there is a significant difference in
performance of two groups. The results of t-test provided in Table 2, confirmed that there
is a statistically significant difference (p=0.000<0.05) in the mean scores of students
that used after-action review (82.8) and the control group of students (68.35). Generally,
students that participated in lessons learned session recorded significant improvement in
relation to the first simulation try.

Table 2. Two-sample t-test assuming equal variances

ARR Group Control Group
Mean 82.80487805 68.35185185
Variance 149.0109756 190.0814116
Observations 41 54
Hypothesized Mean Difference 0
df 93
t Stat 5.313688863
P(T<=t) two-tail 7.3232E-07
t Critical two-tail 1.985801814

Source: Authors calculation

Primaryresearchillustrated the value of using lessons learned, knowledge definition,
information exchange, and proper documentation. As one of the key preconditions of
using the acquired knowledge students defined an adequate presentation, documentation,
and structure (Keiser and Arthur, 2020). Only this way a tacit knowledge that was
acquired within the first simulation by every single student could be transformed to a
more explicit form and used by other students. This certainly implies a good organization
of the After-Action Review meeting which will be discussed in more detail within the
following section.
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Analysis and organization of the After-Action Review meeting

Before implementing the After-Action Review tool, it is necessary to define and adopt
the rules that are crucial and a prerequisite for the success of this process. Research shows that
behavior in meetings significantly impacts meeting outcomes (Allen, 2010, 2014; Kauffeld
and Lehmann-Willenbrock, 2012; Scott ,2013). Regardless of whether the subject is one of
the organization’s key projects or an activity at the operational level, an identical set of rules
applies:

1. All employees involved in the project or activity are invited to participate in the
After-Action Review analysis.

2. Allparticipants are encouraged to actively participate in the analysis. They should

be objective, creative and open to new ideas.

3. There is no wrong opinion, attitude, and personal attachment. Everyone is free to

express their views.

4. TItisnotallowed to criticize others or to make mistakes in the context of individual

responsibility.
5. The goal is to learn something new, not to define who is to blame.

6. The subject of the analysis is the team, not the individual.

The analysis of the subject matter of the After-Action Review meeting should be
approached with objectivity and an effort to observe the project or activity from multiple
angles, giving everyone an opportunity to present their opinion and point of view. Participation
in conversation and decision making relates to increased levels of engagement (Yoerger,
2015). Also, it is of great importance for all employees to feel free to express the attitude that
is different from majority, which can lead to an innovative approach.

The analysis includes a structured meeting, where all employees who directly
participated in the activity, event or project that is the subject of the analysis are invited. When
it comes to organizing a After Action Review meeting, the following dilemmas can arise:

— How often to organize a meeting?

Formal meetings are approached somehow more profoundly in terms of planning
and implementation because the key strategic issues, important projects and decisions
are usually the subject of analysis. Therefore, formal meetings of this type are much less
frequently organized. On the other hand, informal meetings where the subject matter is
generally operational usually allows for daily or weekly analyzes. Basically, there is no
single and common rule (Miami University, 2020). It is recommended that the organizations
rely on their needs and adjust the meeting plan. Ideally, organizations should organize
the After-Action Review meeting daily, with the aim to analyze the key activities, adopt
new conclusions, knowledge and identify the areas where improvements are possible and
desirable.

No matter how innovative presented ideas are, meetings are an opportunity for teams to
connect, motivate and serve as reminder of a common mission and vision. It seems logical that
revolutionary changes do not occur every day, but incremental ones will certainly showcase
their development potential. When the approach to business becomes multidimensional,
success is not only related to the increased productivity, efficiency, and planning. The focus
is rather on a need to develop employees’ awareness and commitment to a common goal
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(Komazec, 2012). Finally, we can conclude that every meeting of this type is valuable and
unique opportunity to create and maintain a sense of organizational value.

— What is the optimal time for the meeting?

The time required for an After-Action Review meeting depends primarily on the
subject of the analysis. If it is a formal meeting, analysis itself will be deeper and more
time consuming. Of course, this does not mean that meetings of a more informal type are
characterized by superficiality.

— Is it advisable for the meeting to be attended by a facilitator?

A meeting facilitator or organizer ensures that the time allocated for the meeting is
well-invested. The role of the facilitator is to maintain focus on the subject matter of the
analysis, while remaining completely neutral. The facilitator must have a ‘soft skill” in terms
of communication management and human relations. Resistance and discomfort are expected
to occur as employees are encouraged to discuss objectively pros and cons related to the
subject matter of the analysis. This is where the key role of the facilitator becomes significant,
for both those who ‘talk too much’ and those who need time to adjust. If needed the facilitator
must be skilled in preventing and managing conflicts.

The importance of learning from success and failure

When it comes to implementing the After-Action Review tool, there are certain
expectations, in terms of the goals that organizations want to achieve, values they want to
adopt and changes they want to accept. Therefore, organizations expect a certain result from
the implementation process. The existing literature on the effects of After-Action Review
tool is not unanimous. While Yourdon (1998) strongly believes that the tool rarely succeeds
in fulfilling its purpose, Highsmith (2009) believes that it can contribute to the success of any
future project in the organization.

Some research tried to prove that learning from success has a more significant effect
than learning from failure (Baum and Dahlin, 2007), while there are also analyzes that show
the opposite (Li and Rajagopalan, 1997; Madsen and Desai, 2010). However, it is certain
that past successes, as well as failures can serve as a landmark for all future activities of the
organization. The value is related to the possibility to point out and record valuable lessons
that will allow good practices to be repeated, and those not so bright to be improved.

According to Bill Gates, celebrating success is fine, but learning from mistakes and
failure is much more meaningful. Success and failure provide equal opportunities for learning,
although learning from failure is a somewhat unpopular approach. For the implementation
of the After-Action Review tool, both learning sources are equally important, as the whole
mechanism and model relies upon the analysis of past events. Of course, there is no room for
criticism.

Very often, organizations repeat mistakes, failures, and the express the syndrome
that Schindler and Eppler (2003) defined as project amnesia. Establishing a system where
everything learned will be documented and available in form of a knowledge base is not an
easy task. The need to have a system for documenting this type of knowledge is emphasized,
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as it comes from the experience, not only of individuals, but of teams who work together on
projects or activities. However, it is advisable to implement a documentation system only
after it has started implementing some of the tools of the knowledge management program.

Conclusion

One of the biggest challenges of contemporary organizations is the conversion of
knowledge, as an intangible, imaginary, and hard-to-acquire resource, into the intellectual
property of an organization. Intellectual property and knowledge have become more
valuable than any kind of material and perceived. Knowledge flow management is
a process that many authors in the field of management are trying to unravel, so we
believe that this paper has makes additional step in that direction and provides a valuable
contribution.

With the aim of creating a knowledge-based strategy, paper first described the
environment that is necessary to implement the tools of a knowledge management
program. As a tool that fully supports all processes related to knowledge flows in an
organization, the paper defined possible implementation model of the After-Action
Review tool. The value of the lessons learned, and After-Action Review was tested in
research conducted among students, and the obtained results quantify and clearly depicts
how significant is to collect, document, structure and disseminate acquired knowledge.

At the end question was also raised - whether organizations learn better from success
or failure and which knowledge is more valuable for future performance. With an adequate
approach, learning from success and learning from failure are equally important, although
learning from failure is considered a less ‘popular’ process. As the first reason for this
standpoint, paper identified organizational culture that fails to recognize mistakes as a
development potential, but rather as something that necessarily relates to responsibility of
an individual or group. In such cases, the knowledge that remains behind such omission
stays uncaptured, and very difficult to access.

Therefore, one of the key goals of modern organizations is creation of environment
capable of implementing knowledge management program and application of appropriate
tools. The first step in this process includes recognition of potential advantages, which is
followed by a challenge of finding the best practice for the implementation of such a program
and accompanying tools. We hope that following research will provide organizations and
practitioners with additional information and guidelines, that will help them to shape their
organizational culture around knowledge.
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cajm ce y 080M pady HOCMampa Kao OCHO8 3d OCMEApUBArse 00bUX NPOMOMUGHUX
axkmusHocmu nocmojehux cmomamonouwKux yCmanosa Koje ce base 30pascimeeHum
MypUsMoMm, mj. npeyusHuje OeHMAIHUM MypusMom. 30pascmeeHu mypusam je jeoan
00 nomenyujana 3a paseoj mypusva y Penyonuyu Cpouju, anu maj nomenyujan
MpeHymHo Huje y 0080/6HOj Mepu uckopuuihen. L{uwb osoe pada je da da donpunoc
npeaneoy npaxce MapKemuHe MeHaumeHma ycmanosa oenmannoe mypusma y Cpouju
KpO3 VKa3u8arse Ha CMarse OHAAJH NPUCYMHOCIU 30PABCIBEHUX YCIAHOBA KOje CY
ucmaknyme 00 cmpane Munucmapcmea 30pasmwa Penyonuxe Cpouje. Yempoecem
CIMOMAMONOWKUX YCIMAHO8A je AHATUUPAHO CA CIAHOBUWIMA NOCTNOJAFA 36AHUYHOS
6eO-cajma Kao u CMpYKMypHUX U CAOPHCAJHUX KAPAKMePUCmuKa 6ed-cajma.

Kuwyune peuu: 30pascmeeru mypusam, OeHMAnHu mypusam, OHIajH npomoyuja,
6e0-cajm, Penybnuxa Cpouja

Introduction

The medical form of tourism records a growing tendency, and this is confirmed by the
transparent papers on the subject. Habibi et al (2021) established the fact that the papers on
medical tourism recorded a considerable increase from 2006 to 2015. According to Zhong et
al (2021), the increase in the number of papers on medical, health and wellness tourism has
become relevant especially since 2010 (74.9 % of all the papers were published from 2010
to 2020).

The Ministry of Health and the National Tourism Organisation of Serbia emphasises
dental services, plastic and reconstructive surgery within the field of health tourism (the
Ministry of Health of the Republic of Serbia, n.d.c; Pavlovi¢, Iki¢, 2018). Many authors
perceive dental tourism as one of the most interesting areas in medical tourism in Serbia
(Spasojevic, Susi¢, 2011; Milicevic et al., 2013; Mihailovié¢ et al., 2016; Ignjatijevi¢ & Cavlin,
2016; Dasi¢, 2018; Ljubisavljevi¢ & Zivanovié, 2019). On the other hand, medical tourism
marketing, dental tourism included, is not at a very high level (Ignjatijevi¢ & Cavlin, 2016;
Ljubisavljevi¢ & Zivanovié, 2019).

“The development of digital technologies has fundamentally changed all segments of
the functioning of human societies and ways of doing business in all activities” (Krivokuca
et al. 2021). They also “provide better opportunities for businesses to establish distinctive
strategic positioning” (Angeloska-Dichovska & Petkovska Mirchevska, 2017). The
significance of the Internet in promotional activities of health institutions is obvious, based
on the fact that 36% of foreign citizens using medical services in Serbia stated Internet as the
source of information when deciding on health services usage in Serbia (Ignjatijevi¢ et al.,
2017).

So far, no paper has been found referring to the analysis of online promotional activities
in dental institutions from the territory of the Republic of Serbia, nor the dental tourism
websites. Thus, the subject of this paper is the analysis of dental institutions websites in the
Republic of Serbia dealing with dental tourism. The aim of this paper is to contribute to the
marketing management practice overview in dental tourism institutions in Serbia, pointing out
the situation in online presence of medical institutions highlighted by the Ministry of Health
of the Republic of Serbia (n.d.a). The following tasks ensue from this aim: (1) establishing the
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existence of the official websites in the institutions analysed and (2) establishing structural and
content characteristics of the existing websites in the analysed institutions. The significance
of this paper ensues from the first overview of website characteristics in the dental tourism
institutions in the Republic of Serbia.

Research methodology

The criteria for dental tourism institutions website evaluation in the Republic
of Serbia have been determined as follows. First, the criteria used in the papers by
Martinovic et al. (2010), Poorterman et al. (2014), Constantin & Kavoura (2016), Jurisi¢
(2018), Chongthanavanit & Kheokao (2019) (based on Moghavvemi et al. (2017), which
is based on Maifredi et al. (2010)), Kopmaz et al. (2019) (based on Mira et al. (2006) and
Llinas et al. (2008)) and Constantin & Kavoura (2019) were selected, as well as the items
from the “Code of ethics for dentists for electronic commerce in the EU” (Council of
European Dentists, 2017). Since we speak of a large number of criteria, the selection of the
most suitable ones followed (in the authors’ opinions), as well as their modification with
the aim of preparing as suitable evaluation of websites as possible. In accordance with
the topic of this paper, the importance of health (including dental) tourism is especially
emphasized. The total of 70 criteria was selected, grouped into 12 categories to provide
transparency (Tables 1-12).

The website analysis was conducted in August 2021. The evaluation of the
presence of the chosen criteria was conducted in the selection of one of the evaluation
possibilities — Exists / Yes, Does Not Exist / No. This method was frequently used in the
above stated papers. Each author evaluated the websites individually, so that the authors’
evaluation of each criterion and website was compared afterwards in order to perform
a joint check and decide on the final evaluation in case of disparity. The same principle
of website evaluation was applied in case of Curuvija et al. (2021), with the aim of
obtaining the most accurate results.

The sample for dental tourism institutions was established in three steps. The
first one implies establishing the preliminary list of dental tourism institutions on the
basis of the information available on the Ministry of Health of the Republic of Serbia
website (n.d.a) (44 institutions). The second one refers to the accurate identification of
the dental tourism institutions according to the information available on the Ministry of
Health of the Republic of Serbia website, data search of the Serbian Business Registers
Agency (n.d.) and the Internet. It also includes establishing the status of business active
institutions (42 institutions). The third step implies establishing identified business active
institutions in dental tourism with active/functional websites (40 institutions).

When it comes to step 3, it is necessary to highlight that there was no attempt at
establishing other potential (alternative) dental institutions websites (other than the ones
listed by the Ministry). The reason is that a list of dental tourism institutions already
exists on the Ministry of Health of the Republic of Serbia website as a form of joint
promotion. According to the data of the Ministry of Health of the Republic of Serbia,
40 out of 44 institutions met the required conditions (90.91%). We need to highlight
once again that one of the general requirements for involvement with the development
of dental tourism programme is “the existence of the appropriate website presentation
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according to the regulations governing health advertising” (the Ministry of Health of the
Republic of Serbia, n.d.b). These information point to the conclusion that the Ministry of
Health website in dental tourism should be updated (accurate name, functional website
address), as well as completed with additional data (such as the address of the institution).

Research results and Discussion

Table 1 provides an overview of criteria realisation related to general information
in a dental institution. “General information on a dental institution” realisation of five
criteria (62.50%) is present in over a half of the website in the analysis. The name of
the dental institution is the only one present in all the websites. The average criteria
representation percentage is 68.43%. It is obvious that logo is much more present than
slogan — with the worst position among the criteria.

Table 1: General information on a dental institution

Criteria No. %
Name of the dental institution 40| 100.00
Dental specialties (areas of excellence) and number of dental offices /

separated wards (if any) P Sl
Presence of logo 38| 95.00
History of the dental office (eg year of construction) 32| 80.00
Working hours 29| 72.50

Licenses and information about registration with address and other
contact details of competent authorities or links to their websites;| 16| 40.00
including the existence of a certificates relating to the practice,
Statement of purpose (mission and/or vision of the dental institution) 14| 35.00
Presence of slogan 11]  27.50

Source: the authors’ research

Table 2 provides an overview of criteria realisation related to health tourism
(dental tourism included). It is interesting that less than a half of the analysed subjects
provide information on health or dental tourism on their websites, although these
dental institutions possess the Ministry of Health of the Republic of Serbia certificate,
therefore they are included in the health tourism development programme in Serbia. The
recommendation would be to include this type of information in the website content
(separate section would be the best) because they provide the information to potential
patients-tourists, and reflect true commitment to tourism, promoting tourist destination
as well as other factors in tourist offer.

Table 2: Health tourism (dental tourism included)

Criteria No. %
Health tourism (dental tourism included) 19 47.50

Source: the authors’ research
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Table 3 provides criteria realisation related to the rules governing dental practice.
All four criteria related to the rules governing dental practice are met in a very low
percentage of the analysed websites. This is best reflected in the information that the
average criteria representation is only 6.90%, while the presence of one of the criteria
(manner of filing a complaint) is noticed in none of the websites. As we can see, not
even COVID-19 pandemics (in terms of protection measures) could affect the increase
in information and regulation presence necessary to observe during patient admission,
treatment and discharge, as well as those related to the person accompanying the patient.

Table 3: The rules governing dental practice

Criteria No. %
Information and rules to be followed when admitting a patient, dental
intervention and discharging patiqnt, as well as th@ information'and 5| 1250
rules to be followed by people which are accompanied by the patient, ’
visiting the patient etc.
Patient privacy information 4| 10.00
The professi_onal rules governing dpptal praf:tice or address and other 51 500
contact details of competent authorities dealing with the above rules '
Manner of filing a complaint 0] 0.00

Source: the authors’research

Table 4 shows an overview of criteria realisation related to the information on
services. The criteria related to the information on services are present on most websites
to a large extent. This is supported by the fact that 3 out of 4 criteria (75%) are present on
most of the analysed websites, and the average criteria representation percent is 70.62%.

If we compare the presence of pictures and video materials on dental and other
services, we can observe that pictures are mainly present. The videos matching the
descriptions could be observed in about a quarter of the analysed websites. For example,
in case of two websites there are pictures before and after the treatment, where you can
compare the tooth by moving the cursor.

The suggestion in this case is that dental institutions should add some information
about whether they provide services for patients even after the working hours. The
information could be presented as a note (for example, within the information on working
hours), or a specific type of services (so called emergencies).

Table 4: Information on services

Criteria No. %
List of dental and/or other treatments / services 39| 97.50
Description of dental and/or other treatments (materials, equipment...) 35| 87.50
Image (photo/video) of dental and/or other treatments (before-after) 28| 70.00
Information services available outside opening hours (emergency) 11| 27.50

Source: the authors’research
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Table 5 provides an overview of criteria realisation related to the information
about prices and method of payment. None of the three criteria related to the information
about the prices and method of payment is present in most of the analysed websites. It
is interesting that the realisation of these criteria is almost balanced, with the average
realisation of 42.50%. We should also emphasise that the existence of the information
about the cooperation with certain insurance companies is especially important for
foreign citizens, as well as the possibilities of refunds afterwards.

When it comes to price list availability, we should emphasise that three interesting
cases were noticed (not included in the previous table). One of the cases asked for an
email in order to receive pro forma invoice. In the other case, it was necessary to fill in the
form for price list download. Both of these cases are examples of non-transparent price
list display. The third case provided the price list only for education area (eg courses,
study visit, etc), but not for dental services.

Another aspect of price list observation is the currency (note — one website could
provide multilingual options). Most of the cases offer the price list in euros (9), less
often in dinars (4). In cases of two websites the prices are in both euros and dinars. It is
interesting that in one of the websites the prices are in euros and points, while in the other
one they are in dinars and points, and it may be rather confusing.

Table 5: Information about prices and method of payment

Criteria No. %
Information about guarantees and insurance policies 18| 45.00
Auvailability of price list on website 17| 42.50
Information about payment options are available (cash, credit cards...) 16| 40.00

Source: the authors’ research

Table 6 provides an overview of criteria realisation related to the information about
location and accessibility. Most criteria (75%) related to the information about location
and accessibility are not present in majority of the analysed websites. The information
about address is available on all websites, integrated maps are highly represented leading
to a higher average of criteria representation in percentages (43.44%), higher than it
would be without these two items. The information about how to reach the practice,
possibility of reaching a dental institution through cooperation with travel agents or
hotels, pictures/videos, location description as well the information about car parks
are the information particularly important for foreign tourists — there is a lack of the
aforementioned information. For example, the reason for the absence of the information
about possible cooperation with travel agents and hotels could be no cooperation, as well
as no promotion of the existing cooperation on the website.

Comparing the existing pictures and videos/virtual tours, we reach the conclusion
that there are only pictures on most websites (7), only videos/virtual tours (3) or both
pictures and videos/virtual tours (3) on a few websites.
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Table 6: The information about location and accessibility

Criteria No. %
The address of the practice is available 40| 100.00
Presence of integrated maps (eg GoogleMaps) 38| 95.00
Description how to reach dental institution (eg mode of transport) 14| 35.00
Possibilities of getting to the dental institution in cooperation /
N 14| 35.00

partnership with travel agents or hotels
Images (photo/video) of the location and position of the dental 131 3250
institution, the institution surroundings etc. ’
Textual description of the location 12| 30.00
Information about parking possibilities on the site 6| 15.00
Information about persons with disabilities (eg. wheelchair)

o 2 5.00
accessibility

Source: the authors’ research

Table 7 provides an overview of criteria realisation related to the information
about the physical environment inside a dental institution. Only two of the criteria related
to the information about physical environment inside a dental institution are realised
on more than a half of the websites, while one of the criteria (textual description of the
admission/reception area) is not represented in any of the websites. The average criteria
representation in the aforementioned category is 45.50%.

It is interesting that practice/admission/reception area pictures and videos criteria
are much more present on most websites, rather than the criteria related to textual
descriptions. Most of the websites (23) contain only pictures, out of the total number with
available images of admission/reception area (30). There are a few with a combination
of pictures and videos (5). The least present are videos/virtual tours (2). In the total of
websites with dental practice images available (36), most contain only pictures (27),
while a small number contain a combination of pictures and videos/virtual tours.

Table 7: The information about the physical environment inside a dental institution

Criteria No. %
Image (photo/video) of the dental office 36| 90.00
Image (photo/video) of the admission/reception area 30| 75.00
General overview of facilities 16| 40.00
General overview (virtual tour / video) 9| 22.50
Textual description of the admission/reception area 0| 0.00

Source: the authors’research

Table 8 provides an overview of criteria realisation related to the information about
staff. The criteria included in the category of information about staff are significantly
present on the analysed websites (4 criteria, ie, 57.14% present on most of the websites).
The average representation is 58.57%. The list of staff is in a high position, as well
as the criteria related to the dentists employed (except foreign languages and licence
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information). The lists of staff are better positioned compared to the staff photos,
indicating that dental institutions pay more attention to the textual descriptions. Poor
representation of information about languages staff use in communication with patients
(possibility of interpreter included) is a disadvantage for foreign tourists who cannot
speak Serbian well, and makes it difficult for them to choose the appropriate practice. On
the other hand, since dentists are people with higher education, we can assume that they
should master the basics of at least one foreign language.

Table 8: The information on staff

Criteria No. %
List of staff (dentists) 37| 92.50
Qualification(s) / professional titles / information about trainings /

programs completed by each dentist B e
List of other staff (job description) 28| 70.00
Photo of the employee (dentists) 27| 67.50
Photo of other employees 20| 50.00
Languages staff use in communication with patients (and/or possibility 121 30.00

of interpreter included)

Licenses and information about registration of dentists with address and
other contact details of competent authorities or links to their websites; 7| 17.50
including the existence of a certificates relating to the dentists

Source: the authors’research

Table 9 provides an overview of criteria realisation related to the information on
contact and interaction possibility.

Table 9: Information on contact and interaction possibility

Criteria No. %
Phone number / fax 40| 100.00
E-mail address 37 92.50
Possibility to contact the dental institution via the website (QA option) 30 75.00
Links to online forums for patient feedback, social networks, blogs etc. 29 72.50
Online appointment system is available (examination / therapy / consultation) 21 52.50
FAQ (frequently asked questions) 17 42.50
Possibility to write comments / reviews / testimonials and guestbooks 6 15.00
Possibility to add files on the contact 6 15.00
Possibility to subscribe to the newsletter 5 12.50

Source: the authors’ research

Most of the criteria in the category information on contact and interaction
possibility are present on most of the analysed websites (55.56%), and therefore the
average criteria representation percentage is 53.06%. It is clear from the available data
that dental practices are mainly focused on providing the information such as phone
number/fax and email addresses.
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When it comes to phone number information, it is necessary to emphasise that both
landline and mobile numbers are present on most analysed websites (31; 77.50%). Only
mobile number is less frequent (4; 10.00%), landline/mobile/fax combination (3; 7.50%),
only landline (1; 2.50%) and landline/fax combination (1; 2.50%). It is interesting that
Viber and/or WhatsApp is also available (on the website included) in case of 7 websites
(17.50%). There are certain cases where more than one landline and/or mobile phone
number is offered, as well as agent/manager number abroad.

When it comes to email addresses, most websites contain professional/official email
address (18; 45.00% of websites, ie, 48.65% of websites containing the information on
email addresses). Sixteen websites contain general email address (40.00% of websites,
ie, 43.24% of the websites containing the information on email address), while in case of
3 websites both professional and general email address is provided (7.50% of websites,
ie, 8.11% of websites containing the information on email address). Among the general/
unofficial/unprofessional email addresses available, domain @gmail.com is the most
frequent (13 websites), followed by @hotmail.com, @hotmail.rs, @open.telekom.rs/@
mts.rs, @eunet.rs and @yahoo.com (1 website each). On the basis of the data listed so
far, we can reach the conclusion that the information about professional email address is
available on a half of the analysed websites, but since its presence is desirable according
to Knott (2015), we would suggest further increase in its representation.

When we speak of connections to social networks, most websites include the link
to Facebook (28), 18 to Instagram, 12 to You-Tube, 7 to Google+, 7 to LinkedIn, 7 to
Twitter. In addition to that, it is necessary to indicate that a link to social networks for
doctors are also provided in one of the cases.

Table 10 provides an overview on criteria realisation related to the information on
the website and its technical characteristics.

Table 10: The information on the website and its technical characteristics

Presence of images which improve website design 40| 100.00
Live (no broken) links (links point to the specified files) 391 97.50
Text is legible (font size, font type, good contrast with background) 36/ 90.00
Multilingual website options exist 28| 70.00
Website search tool is available 16| 40.00
Website map present 12| 30.00

Website accessibility for people with sensorial disabilities (eyesight, 0 0.00
sense of hearing) ’

Website creation date 0 0.00
The date of the last update 0 0.00
Smartphone app is available 0 0.00

Source: the authors’ research

Less than a half of the criteria is present on most of the analysed websites (40.00%).
Four of the criteria (40.00%) is not present on any of the websites, so it affected the
average of criteria representation within this category to be 42.75%. All websites contain
images, but on 60.00% of websites there are only pictures (slideshow included), while
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videos are also present in 40.00% of the websites, in addition to the pictures. No sounds
are noticed (except in case of the videos), which is in line with the lack of options for
website access for the people with hearing or sight problems.

It is also necessary to emphasise the absence of the latest page update, and it may
urge the visitors to question the currency of information provided on the website. The
only way to check whether the website is up-to-date is to follow the dates in blog posts
or news (if the website contains the elements stated).

When it comes to multilingual websites, 28 of the websites provide the English
language option. German language is present on 10 websites, Italian on 7 websites, French
on 3 websites, Russian and Hungarian on 2 websites, Slovakian, Greek and Spanish on
one website each. We should point out that although the icons for certain languages are
provided, they do not work. In some of the websites we can also observe that only a part
of the website is translated into the chosen language, not the complete website.

Table 11 provides an overview of the criteria realisation related to the promotional activities.

Table 11: Promotional activities

Criteria No. %
Lack of comparison with other same or similar institutions 40| 100.00
Promotional materials are available (eg video, brochures etc.) 11| 27.50

News about dental institution (eg innovative treatments, equipment,
conferences, seminars etc.)

Media reports about dental institution or links to them are available 6 15.00

91 22.50

Source: the authors’research

Most of the criteria related to the promotional activities are absent on most of
the analysed websites, which is best indicated by the average realisation percentage of
41.25%. The only criterion present on most of the websites (all websites) is the absence of
comparison to other institutions of the same or similar type, such as required according to
the “Code of ethics for dentists for electronic commerce in the EU” (Council of European
Dentists, 2017). The absence of the media reports on a dental institution could be justified
by the fact that no reports exist, but the lack of promotional activities and news about a
dental institution (generated by the institution) is extremely unjustified.

Table 12 provides an overview of the criteria realisation related to the cooperation
with other institutions.

Table 12: Cooperation with other institutions

Criteria No. %
Links to suppliers (eg materials, equipment etc.) 10| 25.00
Links to transport service providers 10| 25.00
Links to hotels, restaurants, entertainament etc. in the destination 8| 20.00
Links to relevant agencies / tourist attractions 5| 12.50
Links to professional associations and relevant institutions 2| 5.00
Links to other health / medical / scientific institutions 2| 5.00

Source: the authors’research
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The criteria for cooperation with other institutions are present on a small number
of the analysed websites. This is best illustrated by the fact that maximum representation
of a criteria is 25.00%, average criteria representation percentage is 15.42%. Tourism is a
very complex business activity which involves various services, inevitably those related
to accommodation, food/drinks and transport. If dental institutions desire to provide the
experience of true dental tourism it is necessary to: 1) establish the cooperation with the
corresponding institutions; 2) highlight (promote) the cooperation with those institutions;
3) enable the connections among partner institutions websites.

Of the total number of criteria, 26 (37.14%) are present on more than a half of the
analysed websites, while only 1 criterion is present on half of the websites. Based on the
aforementioned, it can be concluded that most of the criteria (61.43%) are present on less than
a half of the analysed websites. To be more specific, most of the criteria (6; ie 8.57%) are not
present on any of the websites, while 5 criteria (5; ie 7.14%) are present on all of the websites.

Conclusion

The Republic of Serbia has a potential for dental tourism development, but promotional
activity improvement is necessary. First, it is necessary to update the segment of the Ministry
of Health website related to the list of dental institutions within health tourism in terms of
stating only the active institutions, their accurate business names and active website addresses.
The data about the institutions should preferably be added (eg address). Dental institutions
without websites should start using one. When it comes to website content, information
on services, general information on a dental institution, information on staff, contact and
interaction possibilities - they are all represented on most of the dental tourism institutions
websites in the Republic of Serbia. On the other hand, 75% of the analysed categories are
present on less than a half of the analysed websites. Only 7.14% of the criteria is present in all
websites, while 8.57% of the criteria is present on none of the websites. The missing criteria
should be included on the website, while the existing ones should be completed.

The significance of this paper is in the first analysis of online promotion of dental tourism
institutions in the territory of the Republic of Serbia. A combination of various criteria in the
dental tourism website analysis defined by other authors is also significant. The disadvantages
of this research are the sample of the dental institutions highlighted by the Ministry of Health
of the Republic of Serbia, as well as the choice of the relevant criteria according to the author’s
opinion (due to a large number of criteria). The directions of the further research should be
towards expanding the analysis sample in the Republic of Serbia, conducting the analysis in
other countries in order to compare the results obtained, as well as establishing the significance
of certain categories and criteria within, based on the dental tourists’ opinions.
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Caxkerak

YV paoy ce yxasyje na unmpaxyujy u melycobny nosezanocm monemapHe
U uckanHe nOIUMUKE U FUXO8 CUHEPSEMCKU epexam Ha NPUuepeoHi pacm.
besz ob3upa wmo cy obe nonumuke HezasucHe y Cnpogohery ceojux yumesd
U npumeryjy pasiuuume Mepe U UHCMPYMEHMme, OHe HUCY )y CYNPOMHOCMU Y
00NUKOBAR)Y EeKOHOMCKe NONUMuUKe, HANpomug OHe OONYRYJy jeoHa oOpyey u
3ajeonuuKu donpuroce obezoelierby MaKkpoeKoHMcKe CIaduIHOCmU U NPUEPEOHOM
pacmy. Y P. Cpbuju 3ajeonuuxu edpexam mepa monemaphe u UCKaine noaumuxe,

1 milica.cvetkovic@vspep.edu.rs, ORCID ID 0000-0002-1235-3570
2 zoki@medianis.net, ORCID ID 0000-0002-2769-6867
? vladimir.djordjevic@vspep.edu.rs, ORCID ID 0000-0002-6906-1712

http://www.ekonomika.org.rs 57



http://www.ekonomika.org.rs

ce oeneda y obesbdehersy MAKpOeKOHMCKe U YeHOB8He CMAODUIHOCU U CMArberbe
jasnoe dyea u cmabunnoe Oyuema, wimo cy KiyhHu npedyciosu 3a 0yeopoyHu
npuepeoHu pacm.

Kwyune peuu: monemapna nonumuxa, (QuCKaiHa notumuka, MaKpoeKOHOMCKd
cmabuaHocm, npuspeoHu pacm

Introduction

Every economic crisis indicates the necessity to review the basic postulates on which
the management of monetary and fiscal policy is based. The development of monetary
policy is mostly based on the modification of the strategic framework, i.e. flexible inflation
targeting, through the active role of the central bank. Negative externalities, which are
more and more pronounced after every economic crisis, represent one of the reasons
for establishing the coordination of monetary and fiscal policy. ~Coordination between
monetary and fiscal authorities leads to better performance. One of the most important
goals of macroeconomic policy is the achievement of sustainable economic growth, with
the existence of price stability and foreign trade balance” (Laurens & Piedra 1998). In
conducting economic, and therefore monetary and fiscal policy, a very important issue is
the relationship to the public debt of the national economy. Public debt, in addition to being
used to finance the budget deficit, is also an instrument that has its own monetary and fiscal
function with a strong impact on the country’s economic development. The objectives of
monetary policy as an instrument of economic policy are short-term or current monetary
objectives, and long-term or strategic monetary objectives, which are also basic objectives.

~Monetary policy measures had a primary role related to the correction of interest
rates. Given that the coordination of fiscal and monetary measures is very important for
macroeconomic stability, instead of economic policy makers using monetary policy to
achieve price stability and fight inflation, Wrey starts from the position that the role of
monetary policy is to determine short-term interest rates, while fiscal policy is expected
to stabilize the value of the currency, which is important for maintaining a competitive
advantage in the foreign market” (Wrey, 1998).

The development fiscal policy with numerous measures and instruments available
to the holders of this policy represents a significant mechanism for encouraging economic
development. The theoretical explanation of the impact of fiscal and monetary policy on
the stimulation of economic activity depends on the model taken into consideration,
which depends on the theoretical direction on the basis of which it was developed. ~-One
of the most important goals of macroeconomic policy is the achievement of sustainable
economic growth, with the existence of price stability and foreign trade balance” (Laurens
& Piedra, 1998).

Economic growth and macroeconomic stability
Macroeconomic stability is a significant prerequisite for stable long-term

economic growth. The key policies of macroeconomic stability are monetary and fiscal
policies whose goals and activities are interconnected and conditioned by a synergistic

58 EKOHOMUKA EEX3]



http://www.ekonomika.org.rs

effect on economic growth. In fact, it can be said that both policies, regardless of their
different goals and the different instruments they use, are not in conflict, on the contrary,
they complement each other, especially in the implementation of the adopted economic
policy. In particular, their synergetic effect is reflected in the realization of fundamental
economic and political goals, whose coordinated activity has a positive impact on
economic growth.

Although monetary and fiscal policy are conducted by independent bodies, they are
interdependent, so it is crucial to achieve a consistent framework to avoid inconsistency.
Lack of coordination between monetary and fiscal authorities leads to poor economic
results. Inadequate direction of one policy is a limitation for another policy and is
unsustainable in the long term.

~Monetary policy measures have a primary role related to the correction of interest
rates. Given that the coordination of fiscal and monetary measures is very important for
macroeconomic stability, instead of economic policy makers using monetary policy to
achieve price stability and fight inflation, Wrey starts from the position that the role of
monetary policy is to determine short-term interest rates, while fiscal policy is expected
to stabilize the value of the currency, which is important for maintaining a competitive
advantage in the foreign market” (Wrey, 1998).

~Fiscal policy, through its transmission mechanism, transmits impulses in the
economy that cause discretionary government measures aimed at increasing or contracting
economic activity” (Gnjatovi¢, Grbi¢, 2009). By means of its instruments, collecting
public revenues (taxes) and executing public expenditures, fiscal policy acts through
transmission channels on changes in the relations of basic macroeconomic aggregates
and on the behavior of economic entities. The effect of the transmission mechanism of
fiscal policy is manifested through the reduction of tax rates as a measure of restrictive
economic policy, which the government wants to influence by curbing excessive demand
and consumption.

Synergy of monetary and fiscal policies in the Republic
of Serbia and their effect on economic growth

The success of the monetary policy, which is based on the independence of the
central bank, is the coordination with the fiscal authorities. Sustainable economic growth,
price stability and foreign trade balance are the most important goals of macroeconomic
policy. In order to achieve economic growth, it is necessary to harmonize monetary and
fiscal policies. The lack of coordination between the monetary and fixed authorities leads
to an increase in interest rates, encourages inflation and ultimately threatens economic
growth. The issue of public debt is of great importance for conducting economic policy.
In addition to financing the budget deficit, public debt has a fiscal and monetary impact
on the overall economic development of the national economy.

The presence and increase of public debt are not only the result of financial
difficulties but also often occur as a consequence of the extraordinary needs of the state
and due to changes like sources of public revenue. As an instrument of economic policy,
public debt has both monetary and fiscal functions. “Depending on whether it is the
borrowing of the state in domestic or foreign currency, financial or non-financial sector,
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public debt directly affects monetary aggregates, the amount of money in circulation
and the value of the national currency.” It should be emphasized that one of the most
important instruments of monetary policy is based on the public debt, i.e. on the purchase
and sale of government bonds, which are open market operations used by central banks
to regulate the amount of money in circulation” (Kvrgi¢, Coli¢, Vujovié, 2011).

Financing of the state on the domestic market has a disadvantage compared to the
foreign market because it is crowding out private investments, the so-called crowding
out effect. If there is a large increase in public debt, the demand for loans also increases,
which ultimately increases interest rates. The rise in interest rates affects the fall in the
prices of securities, which reduces private investment. Borrowing of the state by the
private sector or companies leads only to the effect of crowding out investments, while if
the state borrows abroad, it puts pressure on the exchange rate of the domestic currency.
In such a situation, the Central Bank, through its monetary policy, takes measures to
sterilize foreign currency inflows to prevent price increases and the appearance of
illiquidity. State borrowing by commercial banks has no significant impact on monetary
policy, because in this case there is a redistribution of funds in the bank’s portfolio, as
they will lend less to the population, and direct more of the money to loans to the state.

Fiscal policy affects monetary policy, directly and indirectly. Financing the budget
deficit exclusively through market instruments leads to crowding out of the private
sector. Expansive fiscal policy undermines price stability and neutralizes the effects of
monetary policy. A more direct influence of fiscal policy on monetary policy is through
the influence of indirect taxes on the price level and inflation. If indirect taxes (sales
tax, value added tax) are increased, an inflationary spiral is triggered through the rise
in prices, which encourages the growth of inflation and inflationary expectations. This
further destabilizes movements in the bond market and the foreign exchange market,
leading to the collapse of monetary policy. Monetary and fiscal policies have a positive
effect on each other, if they reduce the risk premium found in the structure of long-term
interest rates. Monetary authorities should inform fiscal authorities about the effects of
government borrowing on the achievement of monetary goals.

Graph no. 1: Growth dynamics of the public debt of the Republic of Serbia
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Processing by the author based on data from the National Bank of the Republic of Serbia

Chart 1 shows three periods in the growth dynamics of the public debt of the
Republic of Serbia. The first period from 2001-2008 consists of three short sub-periods,
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the first of which covers the period 2001-2002. which is characterized by the negative
value of the public debt, which amounted to as much as -30% of GDP, primarily due
to the write-off of debts by the London and Paris Club of Creditors. At the beginning
of 2003, there is a slight stabilization, which is also reflected in the further period until
2005, so that during 2006 and 2007 there will be an increase in the structural fiscal
deficit by about 1.7% of GDP due to the increase in wages in the public sector and the
reduction of taxes on earnings. Period 2008-2014. characterized by accelerated growth
of public debt. The 2014-2017 period includes fiscal consolidation, which was based
on the reduction of nominal pensions (5%) and salaries in the public sector (10%).
Graph 1 shows that changes in public debt are characterized by a slight negative linear
trend, which implies that the Government of the Republic of Serbia managed to stop the
further growth of public debt, stabilize its level below 70% of GDP, and ensure a gradual
reduction of public debt. Noticeable decrease in performances during 2017. At the end
of that calendar year, the public debt fell to 57.9%, in contrast to the previous year, when
it amounted to 67.8%. of GDP. The downward trend continues in the next two years, at
the end of 2018 it amounted to 53.7% and in the following year 2019 it was only 52.8%
of the total GDP of the Republic of Serbia. In 2020, the positive trend is interrupted and
the public debt begins to grow again, so that on 30.06. In 2020, it amounted to 57.3% of
GDP or 26.827 billion euros in absolute terms.

The conclusion that emerges is that public debt cannot establish a positive or
negative correlation with development, because public debt cannot be an instrument to
stimulate economic growth. The aspiration of monetary and fiscal policy makers is to
encourage economic activity. There is no universal model for the application of measures
and instruments of monetary and fiscal policy, which will ensure macroeconomic
stability. The creators of the economic policy of each national economy should define
the individual directions of movement of the transmission channels of monetary and
fiscal policy depending on the disturbances the economy is facing. An adequately formed
fiscal-monetary model should be harmonized with other specific goals of economic
policy in terms of balance sheet balance, stability of the national currency, and all with
the aim of establishing a general balance. Due to the fact that monetary policy measures
cannot independently act on the financial sector, just as fiscal policy measures cannot
ensure a complete effect on the real sector, their coordination is necessary.

Conclusion

In the modern economy, which is burdened with many problems, in order to
achieve and maintain macroeconomic stability and discipline, adequate synchronization
of monetary and fiscal policy measures and their implementation in the entire economic
policy management system is necessary. Due to the existence of unproductive economies,
unemployment, and the increase in the public debt rate, great attention is paid to the
interaction of monetary and fiscal policy measures. As in countries all over the world,
there is no universal model of conducting economic policy in the Serbian economy.

A significant problem of underdeveloped economies is excessive consumption,
which generates an increase in imports, inflation, balance of payments deficit, debt
and low investment rate. In such conditions, insisting on short-term stability (inflation
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and exchange rate) would only increase the risks of collapse of the economic system.
Coordination and cooperation of monetary and fiscal policy, in the direction of forming a
more efficient and export-oriented economy, is a prerequisite for growth and establishing
balance. Fiscal policy can help the recovery of the economy, but to overcome all problems,
budgetary discipline is necessary, which will control public finances. Monetary policy,
on the other hand, gives results through the monitoring of public debt, which manifests
itself through inflationary pressure, by limiting available liquid assets.

In the area of economic policy, the transition to a new growth model would
motivate economic actors. Investment and export orientation, as well as public debt
regulation, should be supported by coordination measures of monetary and fiscal policy
and other key sectoral policies. Within the framework of fiscal policy, tax policy reforms
are necessary in the direction of encouraging GDP growth and production growth.
Mitigating the negative tendencies of macroeconomic variables cannot be achieved
with just one measure or just one policy, which is why coordination and cooperation of
monetary and fiscal policy is inevitable, in order to act in sync.
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Abstract

In this paper various topics related to programming, statistics and financial
modelling were addressed with the main idea of establishing a trading strategy.
As discussed in the paper, no research has been done on this topic. On the other
hand, much research has been done on which model is better, which distribution or
confidence level is more appropriate or provides better forecasting capabilities. No
one has investigated whether these differences could lead to a development of trading
strategy. The paper starts with a definition of the gap in literature and practice. Then
the research methodology is outlined in detail. Formulas and parameters are defined
and presented. The main conclusion of this paper is the importance of GARCH VaR
and the possibility of creating trading strategies. As long as the difference between the
GARCH VaR and the other two VaRs does not exceed 1.5%, there is no need to leave
the market. Should this situation change, one should leave the market as long as these
differences do not fall below 1.50%.

Key words: Trading strategy, VaR, GARCH, financial crisis, mean-variance analysis
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PA3BOJ CTPATEI'JE TPI'OBAIbA 3A HHBECTUTOPE
KOJX HUCY CKJIOHHU PU3UKY

Arncrpakr
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ucmpasxcusaroa. Popmyne u napamempu cy jacHo oegunucanu u npuxasanu. 1nagnu
3AKBYYAK 0802 PAdA jecme 3HAUA] 2apyx 6ap-a KAo U HA Mo 0a NOCMoju Mo2yhnocm
Kpeuparsa cmpamezuja mpeosarsa. Cee 0ok pasiuxa usmehy eapyx eap-a u opyea
0e6a eap-a ne npenasu 1,5%, nema nompebde 0a uneeCmumop Hanywima mpocuume.
Vkonuxo ce osa cumyayuja npomenu, mpeoaio ou Hanycmumu mpocuuime ceée 00K
06e pasnuke He ou nane ucnoo 1,50%.

Kryune peuu: cmpameauja mpeosarea, eap, 2apyx, Qurancujcka Kpusa, anaiusd
cpedrve sapujarce

Introduction

Historically, traders have tried to develop an optimal trading strategy that they can
apply. One of the problems that they are confronted with is that a strategy that has worked
well in the past does not mean that it will work in the future. Moreover, the main question
that arises is whether it is profitable to apply any trading strategy or to take a hold-and-buy
approach. This paper attempts to answer this question by developing a trading strategy using
value at risk (VaR) models. On the one hand, some investors are risk-averse and unwilling to
take additional exposure to achieve higher returns, while on the other hand, there are investors
who are willing to take higher risks. The assessment of these two categories is therefore of
paramount importance, irrespective of the type of investor.

The calculation of the risk and return depends on whether it is an asset class or a
portfolio. The portfolio return can be calculated by multiplying the returns of the individual
assets by their respective weights, while several different calculation methods could be used
for portfolio risk. In this paper portfolio risk will be calculated using VaR method, more
precisely three different VaR will be further discussed, namely historical VaR, delta-normal
VaR and generalized autoregressive conditional heteroskedasticity (GARCH) VaR. The main
purpose of using these methods is to observe whether the early signs of a possible crisis in the
markets can be detected, or more precisely, when to leave the market and enter it. In addition
to these metrics, one can also use liquidity ratios to assess risks in companies (Vesi¢, Revi¢, &
bekic, 2019) or Safety-First-Model (SFM) that was used to analyse the risk attitude (Oladipo
Akanbi, Adekunle, Mukaila, & Isola, 2022). One underlying assumption is that the investor
is risk-averse, so he should choose a specific exit point and use it as soon as the first signs
are visible. To create such a strategy, the Sharpe ratio is used as an additional risk measure.
Therefore, this paper focuses on developing the trading strategy for the risk-averse investor.

The portfolio will be consisting of four stock indices, whose weights will be assigned
according to mean-variance analysis. As soon as the portfolio is created, the VaR is calculated
using historical simulation, delta-normal approach and GARCH (1,1). The goal of these
calculations is to determine the deviance in the VaR results obtained from GARCH and from
the other two methods (historical simulation and delta-normal). Once the differences have
been identified, specific points for market entry and exit are determined using the Sharpe
ratio. The main assumption is that GARCH VaR results indicate volatility in the market
earlier and that deviations of the results from delta-normal VaR and historical VaR signals
extreme events in the market. Using this assumption with maximizing the Sharpe ratio should
result in finding the exit point. As regards the time frame, the global picture of the financial
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world is covered for the period April 2007 to April 2020. This time frame has been chosen to
cover the period of one economic cycle. During this period, the focus is on periods where the
GARCH VaR is significantly higher than other VaRs to determine what percentage deviation
indicates the beginning of periods of higher volatility. For these periods the Sharpe ratio is
calculated, and the maximum Sharpe ratio is considered as the optimal point for market exit
or entry. Although the main idea is to develop an investment strategy, the knowledge gap will
be focused rather on VaR measures than on the trading strategy itself. The main problems
encountered in developing a trading strategy are linked to the choice of the optimal time
window, the level of trading costs and the timing of switching to a different strategy (Krause,
2009).

There has been little or no research done on the comparison between the results in
terms of developing a trading strategy. In this paper, the author intends to do research by
creating an optimal portfolio and applying these methods to determine if there is evidence
that the market is going through a more volatile period and construct the trading strategy
based on the results.

Problem Statement

VaR models are widely used in practice, and the question of which method is best
suited to calculate VaR arises repeatedly. Depending on the method chosen, the VaR figure
can vary considerably. There has been a lot of research on this topic, but rarely has anyone
questioned whether these differences could bring something new into practice. This paper
does not attempt to prove which method is better, but to use these differences as an advantage.
The aim of this study is to investigate if these differences could help in developing a trading
strategy for riskaverse investors.

The main assumption is that the GARCH model shows the earliest signs of higher
volatility, followed by other methods. The difference between GARCH VaR on the one hand
and deltanormal VaR and historical VaR on the other should indicate changes in the market.
If this difference increases, extreme events could occur. Similarly, a decrease in the difference
may mean that the extreme events have expired. The main objective is to find two points in
time - an optimal exit and entry point. An optimal exit point would be the day on which a
certain threshold would be exceeded, for which the Sharpe ratio would be calculated, and an
entry point would be the day on which the values would fall below the defined threshold. By
calculating both Sharpe ratios on the days with an average Sharpe ratio for this interval, one
can decide which threshold would be the most suitable for risk-averse investors to develop a
trading strategy. The Sharpe ratio is used to determine these optimal points by calculating it
for the different thresholds and selecting the maximum one. A threshold value is an interval
of differences.

Theoretical backgrounds of VaR methods
Value at Risk is a risk measure mainly used to measure the risk position of a bank or

investment company. The early 1990s brought uncertainty to the financial market (Angelidis,
Benos, & Degiannakis, 2004), which led to the development of different models for estimating
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market risk. This influenced the creation of VaR in 1995 by JP Morgan, who published a
document entitled Risk Metrics (Morgan/Reuters, 1995). The document introduced what
VaR is and how it can be calculated. Even before publishing the document, Group of Thirty
suggested using VaR as a measure of market risk (Thirty, 1993). Moreover, some authors
believe that the origins of VaR stem back to 1922, when capital requirements were first
established on the New York Stock Exchange (Wang & Recht, 2012).

According to JP Morgan, VaR is a measure of loss with a given probability over a time
horizon. The most important parameter in its formula is the standard deviation as a measure of
dispersion. The standard deviation or its squared version variance can be calculated in many
ways, e.g. historical volatility, EWMA, GARCH, etc. The VaR itself can be calculated using
simulation models such as historical simulation or Monte Carlo simulation. Out of all these
methods, the only method which is not being discussed in this paper is VaR calculated using
Monte Carlo Simulation. The VaR methods can be classified into three categories: parametric
methods - the delta-normal approach, non-parametric methods - historical simulation and
Monte Carlo methods (Nabela , Maski, & Wahyudi, 2020).

In the literature there are different views available. For example, the historical
simulation model has given better forecasting results than other methods used if the sample
size is large enough and if the higher confidence level is included (Jackson, Perraudin, &
Maude, 1998), (Kiohos & Dimopoulos, 2004). Furthermore, simulation methods were better
than parametric methods when it comes to assessment of the VaR (De Raaji & Raunig,
1998). Nevertheless, drawback is that the historical volatility is too simple method of
calculating volatility that is just using the standard deviation formula (Marra, 2015). With
this background information, a delta-normal approach was developed including covariance
matrix as an additional parameter for the calculation. It belongs to the group of parametric
VaR methods, with the main assumption of the normally distributed returns (Kulali, 2016).

The Basel Committee on Banking Supervision published in 1996 a proposal ‘Internal
proposals recognizing the new quantitative risk estimation techniques used by the banking
industry’, in which volatility is measured as the standard deviation of the normal distribution
for historical observations, using the equal or alternative weighting scheme. If the same
weights are given, the delta-normal VaR can be calculated. Further, volatility is calculated
as the standard deviation of the normal distribution for exponentially weighted historical
observations with a decay factor (Morgan/Reuters, 1995). Many researchers have welcomed
this metric (Korkmaz & Aydin, 2002). A statistical method that gives more weight to the
more recent data is called EWMA, and in this model the weights decrease exponentially as
one goes back in time (Hull, 2018). Whereas some authors suggest measuring and forecasting
volatility using the adjusted mean absolute deviation, because this method has provided a
better prediction than historical volatility or even GARCH (Ederington & Guan, 2006).

One can go even further and extend the data period to obtain more accurate results.
There is a proposal to switch from daily to intraday data. This approach increases accuracy,
especially in the GARCH estimate of volatility (Anderson & Bollerslev, 1998). However,
when comparing EWMA with the GARCH method, the results have shown that GARCH
produces a more thorough analysis than EWMA (Korkmaz & Kazim, 2022). This model
has similarities to the model Bollerslev made in 1986, namely GARCH. On the other side,
GARCH is an extension of the autoregressive conditional heteroskedasticity (ARCH) model
introduced by Engle in 1982. He added a new parameter to the formula for measuring
variance, namely the lagged weighted variance.
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Engle published a paper demonstrating the usefulness of the ARCH and GARCH
models for portfolio risk where he was highlighting their good forecasting capabilities (Engle,
2001). In this paper, Engle reviewed models that preceded the ARCH model, citing rolling
standard deviation as a precursor. In this paper researchers have used the 12-month rolling
standard deviation as a volatility estimate (Fama, 1976). The rolling standard deviation
takes a fixed number of days and calculates the standard deviation. The standard deviation
for the next day is calculated taking into account, for example, the last 30 days and thus
each subsequent day. The disadvantage of this model is that all events are weighted equally.
Another disadvantage of the rolling standard deviation is solved by the GARCH model by
giving decreasing weights to events that never go to zero.

The GARCH model represents a more general class of processes that allow more
flexible lag structures (Bollerslev, 1985). Bollerslev uses the empirical example of the
inflation rate to prove that GARCH is more suitable than the ARCH model. Furthermore,
Korkmaz and Aydin have shown in their paper that the GARCH model provides a more
precise analysis than the EWMA model in the case of volatility of the ISE-30 index return
and the stock return (Korkmaz & Kazim, 2022).

As mentioned above, the aim of this paper is to identify early signs of anomalies in
the market and to choose an exit point by comparing different VaR results, which was not
covered by literature so far. By calculating three different VaR and comparing its difference
threshold with the maximisation of the Sharpe ratio will enable one to determine the signs for
exiting and entering the market, which will be further discussed in the next chapters.

Methodology overview of the used metrics

This paper uses a diverse set of statistical methods, which will be described in this
chapter. First, the data is imported into Python, followed by a chronological set of analyses..
When an optimal portfolio is created, methods such as historical VaR, delta-normal VaR
and GARCH VaR will be conducted. Addressing the subject of VaR, the main intention is to
calculate the loss on a portfolio with a given probability over a given period (Jorion, 2007). In
this manner, the potential portfolio loss is calculated using three methods which are in more
details explained below. There will be periods of time when the models are consistent and
periods of time when they are not. If GARCH VaR does not deviate by a lot from other VaRs,
it can be assumed that the market is normal. If GARCH VAR is higher than historical VaR
and delta-normal VaR, one can assume that it can be a signal for extreme events. The main
idea is to observe these signals and quantify them in order to create a trading strategy. Once
quantified on the training data set, the strategy can be tested on the test data set. A divestment
is proposed when signals of higher volatility are shown, which will be quantified, and the
reinvestment is proposed when these signals disappear.

In this chapter the research methodology will be described in detail, with step-by-step
instructions on how and what is calculated. By reading this chapter, one becomes familiar
with all the formulas necessary to carry out this research. From the modern portfolio theory
to three different types of VaR calculation. The data set used is explained in short sentences.

Value-at-risk is a statistical measure generally used to analyze market risk associated
with financial assets or portfolios. It dates back to 1995, when JP Morgan published a
RiskMetrics document, which explained VaR as a model. It was not defined under that name
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until 1995, but as a metric itself it was already in use (Kondapaneni, 2005). Following its
introduction by JP Morgan, it became a widely used measure of exposure to market risk.
It provides a simple and readily applicable quantitative measure for assessing the overall
market risk one is exposed to. It is also used by many risk managers to estimate the potential
loss of the portfolio over a period of time and at a certain confidence level.

There are two key elements to describe VaR (Carol, 2008):

1. Time horizon - the bigger the horizon, the greater the VaR. Once the daily VaR is
calculated, it can be extended to more days by multiplying the square root of time. This is
the case when the returns are independently and identically distributed (i.i.d) with a normal
distribution (Jorion, 2007);

2. Confidence level - the higher the confidence level, the greater the VaR and the more
scenarios are covered. The commonly used probabilities are those of 95% and 99%.

These elements can be described in one sentence: “We are X percent certain that we
will not lose more than V dollars in time T (Hull, 2018). VaR is therefore defined as an
amount of money that can be lost over a period of time at a certain confidence level.

VaR=p+ oN'(X) (1)

Where u is a mean, o is a standard deviation of the portfolio, N7'(X)is the inverse
cumulative normal distribution (Hull, 2018).

It can be said that if the VaR of the portfolio is one million per day with 95% certainty,
there is only a 5% chance that the loss will be greater than one million. The disadvantage of
VaR is expressed here, as it does not say anything about the amount of loss if this 5% occurs.
There are many ways to calculate VaR, and three of them will be discussed in this paper
and the following subchapters. The focus will be on historical simulation, delta-normal and
GARCH VaR.

Sharpe Ratio

The Sharpe ratio is known in the literature as a risk-adjusted risk measure developed
by William Sharpe. It is based on the same assumption as the MPT that risk corresponds to
volatility, and as diversification increases, risk exposure under the MPT should decrease and
the Sharpe ratio should be increasing. It calculates the excess return over a given risk free
rate and can be calculated ex post or ex ante. The ex post calculation uses historical returns
and standard deviation, whereas the ex ante calculation uses expected returns and projected
risk (Sharpe, 1996). This paper uses the ex-post Sharpe ratio as calculated on the basis of
historical data. Where R is the portfolio return, Rf7 is the risk-free rate and o is the portfolio
standard deviation. Since the risk-free rate is riskless, its standard deviation is assumed to be
zero and only the standard deviation of the portfolio is included in the calculation (Sharpe,
1994). The excess return would be the return above the risk-free interest rate, and therefore
every investor has the goal of achieving a higher excess return. The higher the Sharpe ratio,
the better the chosen portfolio. On the other hand, it can also be negative, which is caused by
the negative return or the high risk-free interest rate, and it might not be rational to invest in a
selected portfolio if the risk-free interest rate is higher than the portfolio return. Moreover, the
negative risk-free rates in the 21st century have shown that they bear part of the risk and that
they do not necessarily offer a safe return. So even if the Sharpe ratio is negative, this does
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not necessarily mean that one should rule out the possibility of investing in such a portfolio.
Together with the VaR measure, the Sharpe ratio is used as a measure of risk to estimate
the optimal time to exit and enter the market. One of the benefits that modern portfolio
theory (MPT) has brought is the influence on traders to diversify their portfolios rather than
concentrating on one asset class. Although it is based on many restrictive assumptions, it has
allowed portfolio risk and return to be assessed. Some of the main assumptions are the normal
distribution of returns and the rational behavior of investors (Rice, 2017).

Historical VaR

The historical VaR model assumes that all possible future fluctuations have occurred
in the past and that the historically simulated distribution is identical to the distribution of
returns over the future risk horizon (Carol, 2008). The model is developed shortly after the
publication of RiskMetrics (Boudoukh, Richardson, & Whitelaw, 1998). It is renowned for
being the most easy-to-follow method. This methodology calculates VaR in such a manner
that all calculated returns are sorted once from positive to negative and the quantile is
calculated on the loss side.

When creating possible scenarios, the following formula can be used (Mausser &
Rosen, 1998):

Avij = vi0 — vij 2)

Where vi0 is the base scenario and vij is the value of one unit in future. With
the use of this formula the value of the portfolio in the first scenario can be calculated.
Comparing the ending or calculated value with the initial value of the portfolio, either
a portfolio loss or a portfolio gain can be observed. The portfolio losses are sorted
from the highest to the lowest losses. A quantile is then calculated, usually the first or
fifth quantile, depending on whether one calculates 99% VaR or 95% VaR. One of the
advantages of this model is its easy calculation and interpretation (Korkmaz & Aydin,
2002). Once all portfolio losses have been calculated, one only needs to sort them and
calculate a quantile of them to determine the historical VaR for that day. If the VaR
for one day has to be calculated for several days, this value should then be multiplied
by the square root of the number of days for which one would like to obtain the VaR.
The second advantage, mentioned above, is that this model does not make assumptions
distribution (Carol, 2008), which is very important because returns are rarely normally
distributed, which in some models are assumptions. The disadvantages start with the fact
that all earlier observations are equally weighted and it may happen that not all earlier
distributions have been captured because the data set is not large enough (Hull, 2018).
Moreover, there are limitations inherent in the sample size, as the sample size should be
as large as possible. The best option would be to use daily data and a span of many years
to capture all past distributions. Many authors also mention the slow speed of adaptation
to market situations labeling it as a sluggish model.
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Delta Normal VaR

This method exists in the literature under various names such as variance-covariance
VaR, delta-normal VaR or normal-linear VaR. It is grounded on modern portfolio theory
(Hull, 2018). This method is based on the assumption that the returns are normally distributed
and that their common distribution is normal, thus the covariance matrix is all that is needed
to capture the interdependence between the returns (Carol, 2008). Volatility is calculated as
the standard deviation of logarithmic returns. This approach uses the same assumptions as the
portfolio theory (Wang & Recht, 2012). The most common method is to take daily closing
prices and calculate the volatility of the returns, and then calculate the returns on an annual
basis. It takes only a few steps to calculate volatility in this way.

Delta-normal VaR can be calculated as following.

X~N(uo?) 3)
Where X is return that is normally distributed and i.i.d.
VaR =@7'(1 - a)o )

Where « is the quantile return, @' is the inverse cumulative normal distribution
function and ¢ is the standard deviation (Carol, 2008). The main advantage of this model
is that it is easy to create and adapt (Marra, 2015). Its calculation is transparent because it is
based on modern portfolio theory. However, by weighting all events equally, it reduces the
impact of the recent past and makes it as important as an event that took place a long time
ago. If this iss the case, then the VaR would be underestimated. Linked to this, the long-term
volatility tends to over- or underestimate volatility and, in this context, meaning to over- or
underestimates VaR (Marra, 2015).

GARCH (1,1) VaR

GARCH or Generalized Autoregressive Conditional Heteroskedasticity Model was
introduced by Bollerslev in 1986. It is an extension of the ARCH process developed by
Robert Engle in 1982, which allows the estimation of weighting parameters (Engle, 2001).
This model allows past conditional variance to change over time (Bollerslev, 1985).

Key aspects of its definition are the following:

General: it is a generalized ARCH method in the sense that the squared volatility may
depend on previous squared volatilities (McNeil, Frey, & Embrecht, 2005);

Autoregressive (AR): The variance of tomorrow is a regressive function of the variance
of today - it regresses to itself (Heuermann, 2010);

Conditional (C): Tomorrow’s variance is conditionally (dependent) on the most recent
variance. The conditional variance varies over time as a function of past errors, while the
unconditional variance remains constant (Bollerslev, 1985);

Heteroskedastic (H): Heteroskedasticity is the assumption that the expected value
of error terms is not constant when squared and that they fluctuate over time. These
observations do not tend to scatter randomly across the data, but rather to cluster (Engle
R. F., 2001). Cluster formation is mainly influenced by the behavior of investors towards
the new information (Marra, 2015). One of the reasons why GARCH is well suited for
forecasts is the volatility clustering (Banulescu, Hansen, Huang, & Matei, 2015).
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The GARCH regresses to the squared return (p) and the squared variance (q) of the
last period and this (1,1) represents one lag back in time. The GARCH (1,1) is given by the
following equations (Angelidis, Benos, & Degiannakis, 2004)

un=onzZn
Z ~N(0,1)
0r=w+aun2—1+ fot2—1 5)

Where o*n2 is the variance that should be calculated. The ® , a,  are weights that
should be estimated. The weights are (1- a -f3, 5, @). B can be interpreted as a decay rate and
is similar to lambda in the EWMA model (Hull, 2018). Two conditions must be fulfilled: a
>0; B >0; ®>0and a +f <1 (Engle, 2001).

There are many advantages to using GARCH for volatility estimation, some of
which are:

1. The parameters are not chosen subjectively, but are estimated from the sample
data (Carol, 2008).

2. Share prices fluctuate more in times of crisis than in quieter times. GARCH
models are therefore particularly suitable for modeling financial market time series
(Heuermannn, 2010).

3. Captures long-term reversion and short-term volatility fluctuations (Marra,
2015).

The disadvantages are based on the complexity and difficulty of implementation.
There are times when the GARCH is unstable, if the sum of the weights is higher than
one, then it is not recommended to use it (Korkmaz & Aydin, 2002). Furthermore, there
are more advanced GARCH methods such as TGARCH, EGARCH, but they failed to
assess VaR when dealing with emerging markets (Smolovic, Bozovic, & Vujosevic,
2017).

Research results and Discussion

The three different VaRs are calculated and graphically displayed: historical VaR,
delta-normal VaR and GARCH VaR. Each calculation is based on a rolling window of
300 days. The historical VaR shows values ranging from 0.40% to 1.40% portfolio loss for
one day, with the highest values being shown at the end of 2008. The lines are constant, as
the historical VaR changes whenever an extreme event occurs in the market. Similarly, the
historical VaR changes when an old extreme event falls outside the observed time series.

The three different VaRs are calculated and graphically displayed: historical VaR,
deltanormal VaR and GARCH VaR. Each calculation is based on a rolling window of 300
days. The historical VaR shows values ranging from 0.40% to 1.40% portfolio loss for one
day, with the highest values being shown at the end of 2008. The lines are constant, as the
historical VaR changes when an old extreme event falls outside the observed time series.
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Figure 2: Historical VaR from 2007-2017
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Delta-normal VaR shows more or less similar pattern as historical VaR, with the
difference that the lines are not as strict and strong. This method is based on the assumption
of the normal distribution, which was already neglected in the previous part. At the next step,
the GARCH VaR is calculated.

Figure 3: Delta Normal VaR from 2007-2017
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As can be seen in the graph, the GARCH VaR shows different results compared to the

previous two methods, while the VaR reaches values of 3.50%, which is more than double,
compared to the other two VaRs.
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Figure 4: GARCH VaR from 2007-2017
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The best way to spot the differences is to plot them all on the graph and then delve
deeper into these differences.

Figure 1: Comparison between three VaRs
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The following is used to create a trading strategy:

1. The differences are divided into six thresholds: a) higher than 2.50 %; b)
higher than 2.00 %; c) higher than 1.50 %; d) higher than 1.00 %; e) higher
than 0.50 %; f) higher than 0.00%

2. For each threshold, the Sharpe ratio at the beginning and end of the period is
calculated.

3. The highest Sharpe ratio is taken as a measure of the best threshold.
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4. Once the maximum Sharpe ratio is found for one of the thresholds, it is used
as a market exit signal and tested on the test data set.

As the results that the paper has shown, GARCH VaR should produce different results
than historical VaR and delta-normal VaR during periods of higher volatility. Furthermore,
the results of the analysis have shown that the threshold that should be considered is the
one with the difference of 1.50%. Therefore, an investor should leave the market when the
differences exceed 1.50% and return to the market when they fall below 1.50%. Trading costs
are excluded from this consideration. In this way, an investor should benefit from exiting the
market before the higher volatility occurs and avoid large losses that could result from market
instability. This could be especially advantageous for risk averse investors. Moreover, the
difference between historical VaR and delta-normal VaR are minor.

A risk-averse investor would be therefore advised to perform the following steps:

1. To calculate GARCH

2. To calculate the historical VaR and/or delta-normal VaR

3. Monitor the difference between the VaRs and exit the market if the differences

exceed 1.50% and return to the market if they fall below 1.50%.

The previous part gave a broad overview of the results, which are summarized here
with recommendations for further actions. Defined problem descriptions were directly
incorporated into the development of a trading strategy and the question was posed. The aim
was to develop a trading strategy based on the differences in the results of VaRs using the
GARCH VaR scale. What made this approach feasible is the reliability of GARCH VaR. It is
shown that the GARCH VaR tracks the returns.

Several types of analysis were carried out when the research gap has been identified.
The investor should first define his preferences in terms of risk/return position. Once this has
been defined, he should think about which stocks he wants in his portfolio. The top-down
approach could be useful here, or even investing in indices or etfs. It can lead to a reduction
in the time needed to create a portfolio. For the selected stocks, one should take advantage
of modern portfolio theory in order to assign weights to these stocks. Now, one can include
risk measures. As the results of the paper indicate, GARCH VaR should produce contrasting
results compared to the historical VaR and delta-normal VaR during periods of higher
volatility. Furthermore, the results of the analysis have shown that the threshold, that should
be considered, is the one with the difference of 1.50%. Therefore, an investor should leave
the market when the differences exceed 1.50% and return to the market when they fall below
1.50%. Trading and transaction costs are excluded from this consideration. In this way, an
investor should benefit from exiting the market before the higher volatility occurs and avoid
large losses that could result from market instability. This could be especially advantageous
for risk averse investors.

Moreover, the difference between historical VaR and delta-normal VaR are minor. A
risk-averse investor would be therefore advised to perform the following steps:

1. To calculate GARCH;

2. To calculate the historical VaR and/or delta-normal VaR; and

3. Monitor the difference between the VaRs and exit the market if the differences

exceed

1.50% and return to the market if they fall below 1.50%.
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One should use a code that signals when this threshold is exceeded. Changing the
weights also changes the VaR figure and one can adjust it according to one’s preferences.
Finally, the paper managed to answer the question:

1. It is possible to create a trading strategy with GARCH VaR.

Conclusion

This paper dealt with various issues related to programming, statistics and financial
modelling, with the main idea being to implement a trading and investment strategy. After
reading the various available literature, the gap was identified. As discussed in the chapter
Problem Statement, no research has been done on this topic. On the other hand, much
research has been done on which model is better, which distribution or confidence level is
more appropriate or provides better forecasting capabilities. No one has investigated whether
these differences could lead to a development of trading strategy. The paper starts with a
definition of the gap in literature and practice. Then the research methodology is outlined in
detail. Formulas, graphs, parameters are defined and presented, as well as the sources used,
so that the reader has an entire and transparent overview available. The implementation in the
software is briefly described, as the entire research methodology has already been described.
Calculation results and analysis cover the major part of the master thesis and all results are
described in the chapters that follow.

The main conclusion of this thesis is the importance and usefulness of GARCH
VaR and the possibility of creating trading strategies. As long as the difference between the
GARCH VaR and the historical VaR and delta-normal VaR does not exceed 1.50%, there is
no need to leave the market. Should this situation change, one should leave the market as long
as these differences do not fall below 1.50%.

Some of the additional research opportunities could go in the direction of extending
the data set, as only a 13-year period is used here. It would be interesting to see whether the
same solution would be chosen if the period of 20 years or more were used. Second, it would
be interesting to compare different GARCH models, as they might give different results
compared to the normal GARCH(1,1), but at the moment this is only an assumption. Third,
the same analysis can be performed at the lower confidence level or using the maximum
Sharpe ratio instead of the minimum volatility with different weights assigned to the shares.
In addition, a strategy for risk-appetite investors can likewise be developed (Devarajan &
Jayamohan, 2015).

As one can see, there is still a lot of potential for further research and improvement,
and this paper has only considered parts of the impact features.
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COMBATING THE CRIMINAL OFFENSE OF TAX EVASION
AS AKEY FACTOR IN THE FIGHT AGAINST THE “GREY”
ECONOMY

Abstract

Tax liability, the interest of the social community in order to finance its vital
interests, represents a legal obligation and the most important source of budget
revenue. Taxpayers, feeling this obligation as a burden on their own economic
position, change their economic decisions, which commit criminal acts against the
economy, have a negative effect on the economy and harm the social community,
affecting the amount of financing of public goods and common needs. The
purpose of the article is to highlight the importance of prevention and criminal
law repression in order to suppress the criminal offense of tax evasion, and all in
the interest of the social community, its economic stability and the economy, by
analyzing the form of threats to the fiscal system of violation of tax regulations.
To that end, the first part of the article deals with the economic impact of tax
evasion, the normative framework of tax evasion and their application in practice,
and the second part provides a comparative overview of the causes of tax evasion
and measures to combat it. The conclusion of the paper contains de lege ferenda
proposals for combating tax evasion, through an institutional, legal and socio-
economic framework.

Key words: tax evasion, tax liability, economic crimes, suppression measures,
prevention

JEL classification: K140, K1, G190

CY3BUJAIBE KPUBUYHOTI AEJIA IIOPECKE YTAJE
KAO K/bYYHU ®AKTOP Y BOPBU ITPOTUB “CHUBE”
EKOHOMMJE

AInCTpaKkT

Ilopecka obasesa, unmepec Opywmeene 3ajeonuye y yumny OUHAHCUPATLA
FoCHUX BUMATHUX UHMeEpecd, NPedCcmasba 3aKOHCKY 00ase3y U HajeadCHuju u3gop
npuxoda oyuema. Ilopecku obeesnuyu, ocehajyhyhu osy obaeezy kao mepem
CONCMBEHOZ EKOHOMCKO2 NONOXMCaAjd, MeRajy c80je eKOHOMCKe OO0ayKe Hume
yuHe KpUBUYHA Oena npomus npuspede, 0ajy He2amusau egexam y npuspeou u
wmeme OpyuimeeHoj 3ajeonuyu ymuuyhu Ha usHoc ouHancuparea jagnux 0obapa
u 3ajeoHuykux nompeda. Cepxa uiaunka je 0a ce aHAIU30M OONUKA Y2POXHCABarbd

Yaleksandra.aj17@gmail.com, ORCID ID: 0000-0003-1062-3351

http://www.ekonomika.org.rs 81



http://www.ekonomika.org.rs

Quckarnoe cucmema Kpuwerba nOpecKux NPOnuUca UCakHe 3Hauaj npegeHyuuje u
KpUBUUHONPABHe penpecuje y yumy cy30ujara KpusuyHoe 0ena nopecka ymaja, a
cgey uHmepecy opyumeene 3ajeOnuye, FoeHe eKOHOMCKe CIadUuIHOCu U npuspeoe.
Y mom yumy y unauxy cy npeom 0eny npumeHom ananuse u Cmamucmuykoe Mmemooa
obpalenu eKOHOMCKU ymuyaj nopecke ymaje, HOpMaAmMugHu OK8UpU nopecke ymaje
U PUX0BA NPUMEHA Y NPAKCU, A Y OpY20M Oeny je dam ynopeoHu npeaied y3poKd
nopecke ymaje u mepa 3a meHo cysoujarbe. 3akmyuax paoa caopicu npeoioze 0e
neze epenoa 3a cysbujare nopecke ymaje, Kpo3 UHCMUNYYUOHATHU, NPAGHU U
COYUO-EKOHOMCKU OKBUP.

Kwyune peuu: nopecka ymaja, nopecka obasesa, npuspeona Kpusuina oena,
nopecku 0enuKkmu, y3poyu u mepe, PuHancujcku unmepec

Introduction

The fiscal system (tax and customs system) in addition to the system of public
revenues and expenditures represents a financing system, which can be violated by tax
evasion and other economic crimes. Since the harmful consequences of tax evasion and
other tax crimes are not immediately visible or transparent, taxation, i.e. tax liability
and tax evasion, represent a sensitive and important issue which the author approaches
in the article from an economic and legal perspective. Tax evasion, the most difficult
form of tax evasion, viewed as socially dangerous and legally prohibited behavior, which
harms the interest of the social community (Perek, 2003), requires special attention and
discussion by experts. For this reason, the article pays special attention to the normative
framework of the Republic of Serbia and the presence of tax evasion in practice.

We should not ignore the fact that tax evasion produces harmful consequences for
the country’s fiscal system (Jovasevi¢, 2018), but also the interests of individuals through
the financing of public needs. Although the modus operandi of taxpayers who generate
income in an illegal manner deserves social condemnation, this does not diminish the
fact that the economic power of the taxpayer has increased through the realization of tax
offenses and the criminal offense of tax evasion. “Despite the fact that public goods are
financed with taxes, a number of taxpayers resort to behaviors that have characteristics
of tax avoidance (tax evasion)” (Dimi¢, 2021, 79), which is one of the reasons for the
importance of studying such phenomena.

The impact of tax evasion on the economic system

The reason for the increasing attention paid today to the problem of tax evasion
(J. Simovi¢, Rogié¢ Lugari¢, Cindori, 2007) and thus to the gray economy, lies primarily
in the possibility of serious consequences for the formation of an appropriate economic
policy (Lovrincevi¢, Mari¢, Mikuli¢, 2006). The high level of tax evasion and the low
level of processing of this part leads to the achievement of lower state revenues compared
to the planned, when the state can choose between reducing expenditures or abandoning
the financing of a public good, or to increase tax obligations in order to achieve the
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planned financing. In the case of an increase in tax liabilities, the state directly affects
the economic strength of “conscientious” taxpayers, reduces competitiveness, increases
costs and creates the possibility for the growth of the gray economy. In theory, we come
across the opinion that illegal evasion is one of the key examples of the existence of the
gray economy (Matkovi¢, 2007).

The most important and most elaborate part of the fiscal system is the tax system,
where taxes make up the majority of public revenue, or rather 95% of the republic’s
budget. The purpose of taxes, direct public revenue, is to cover the financial needs of the
state and achieve economic and social goals. The same can be achieved through literacy
and financial education (Mili¢evi¢ et al. & jovanovi¢, 2022) as prerequisites for using
financial opportunities (Barjaktarevi¢ Rakocevi¢, Raki¢, Ignjatovié, Stevanovic¢, 2021).
First of all, with a successful tax policy, we can alleviate the macroeconomic imbalance,
i.e. reduce the foreign trade deficit, tax evasion and gray economy (Gogi¢, 2020).

The OECD proclaims the clear definition of tax evasion as a criminal offense and
the undertaking of repressive policy measures (OECD, 2017, p. 16) in order to suppress
economic crime and tax crimes, given that previous research has shown large losses for
state budgets due to the commission of these crimes.

Normative framework of tax evasion in the Republic of Serbia

The legal determination of tax obligations preceded the standardization of tax
evasion. We still find the obligation to pay taxes in ancient civilizations (Karli¢i¢, 2015),
and the provisions about it in the form of payment of imperial income (Novakovic,
1870) are found in Dusan’s Code (Dusan’s Code 1349 and 1354). In order to ensure
smooth functioning of tax payment, the same obligation is regulated by the Constitution
(Article 91 of the Constitution of the RS), according to which tax payment is based
on the ability to pay principle. Normation of tax evasion as a criminal offense is left
to criminal legislation, with the fact that individual tax offenses are determined by
tax legislation. In the period after the dissolution of the SFRY, the act of tax evasion
was stipulated by tax regulations and was called “tax avoidance” (Article 172 of the
Law on Tax Procedure and Tax Administration: hereinafter ZPPPA). The regulation of
this offense is returned to the criminal legislation and classified as a group of criminal
offenses against the country’s economy, with the adoption of the Criminal Code in 2005.
The goal of prescribing criminal offenses against the economy is to protect the economic
system and its functioning (Jovanovi¢, 2022. 249). Tax evasion is a basic fiscal crime in
our legal system, systematized as a crime against the economy (Jovanovi¢, 2022, p. 251).
Unlike the legal definition of tax evasion in the Republic of Serbia, in some countries
this offense is a tax offense, not a criminal offense. There are also differences in the
incrimination of the act and the prescribed criminal sanctions.

“Tax evasion is by its very nature a blanket criminal offense, because the provision
prescribing it refers to other norms, primarily tax legislation” (Risimovi¢, 2016). It
follows that in order to prove the act of tax evasion, we need to consult other regulations
that do not belong to the field of criminal law (Mrvi¢, Petrovi¢, 2018). The act of the
criminal offense of tax evasion can be the act of committing, not reporting or omitting,
and it is carried out as one of three forms of total or partial avoidance of paying taxes,
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contributions or other prescribed duties: 1) providing false information about acquired
income, about objects or other facts that are from influencing the determination of
such obligations 2) non-declaration of acquired income, i.e. objects or other facts that
influence the determination of such obligations, for which reporting is mandatory and
3) concealment of data related to the determination of said obligations, in another way
(Article 225, paragraph 1 of the Criminal Code). The obligation to fulfill some of the
mentioned actions is determined by the tax law, and it is prescribed for natural and legal
persons (Article 12. ZPPPA). Their legal representatives can also be found as perpetrators
of tax evasion (Art. 15 ZPPPA). With such a determination of the taxpayer, we reach
possible perpetrators of tax evasion.

The condition for the incrimination of this offense as a criminal offense is the amount
of the obligation whose payment is avoided, and according to positive regulations, if the
amount exceeds a million dinars, it is a criminal offense, while in the case of an obligation
below this amount, the offense is a misdemeanor for which misdemeanor penalties and
protective measures are provided. The amount of the tax liability affects the distinction
between the basic and two more serious forms of the crime, and thus the amount of
the criminal sanction. The legislator prescribes a cumulative prison sentence and a fine,
which emphasizes the lucrative nature of tax crimes (Kuli¢, Milosevi¢, 2011, p.323). By
imposing these sanctions, special prevention is achieved - influencing the perpetrators
not to commit this criminal act in the future. Guilt is one of the mandatory elements of
a criminal offense, in terms of culpability, premeditation is required (Jovanovi¢, 2022,
p 252). The intention is sufficient in itself, and it is not necessary for the existence of
the act to achieve the goal. The absence of the intention to partially or completely avoid
the payment of taxes, contributions or other duties does not mean the fulfillment of the
subjective element of tax evasion, and therefore there will be no criminal offense of tax
evasion (Skuli¢, Delibasi¢, 2018. p 71).

The Criminal Code does not provide for a time limit for the execution of this
act. The position of the Supreme Court of Cassation was accepted that judicial practice
applies a period of one fiscal or calendar year when avoiding payment of income tax,
while for value added tax it applies three months. This leads us to assume a lower number
of prosecutions of taxpayers for tax evasion because more taxpayers will be below the
limit if the fiscal year is taken into account. The inadmissibility of the possibility of
collecting unpaid tax for several accounting periods by judicial practice leads to the
impossibility of fulfilling the objective condition of incrimination in case of exceeding
the prescribed limit. All this leads us to the conclusion that numerous perpetrators of tax
evasion will not be prosecuted.

In addition to legal tax avoidance (eng. tax avoidance), tax law science also knows
illegal tax evasion (eng. tax evasion) (Lovc¢evi¢, 1975), which is recognized by tax law
and sanctioned by criminal law. The Law on Tax Procedure and Tax Administration
prescribes the determination of the tax liability by the Tax Administration using the
parification method, in the event that the opposite way was realized income, ie acquired
property (Article 9 paragraph 3 ZPPPA). Illegally acquired income due to the taxpayer
engaging in unregistered activities will be qualified as other income and taxed at a rate of
20% (Article 85 of the Law on Personal Income Tax). Income obtained by committing a
criminal offense is taxed, and property benefits are confiscated in criminal proceedings.
This brings us to the issue of criminal law protection of taxes that charge illegally obtained
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income through the criminal offense of tax evasion. By amending the provision that
excludes the term “legally” acquired income, the problem of the opinion that illegally
acquired income cannot be taxed was solved, and the Tax Administration was enabled
to tax illegal income. Previously, judicial practice was faced with a paradoxical situation
(Poki¢, 2016. p. 748) in which the defendant would have to be freed from the accusation
if he proved that the income, in relation to which the tax was to be determined, was
illegally acquired (Decision of the Court of Appeal in Belgrade KZ1 1289/2014).

This does not mean that the permissibility of taxing illegal income means
its legalization, which leads to the goal of the principle of facticity - to discourage
unscrupulous taxpayers from abusing legal solutions to unacceptable tax evasion.
Observing judicial practice, the principle of factuality could contribute to the criminal
law protection of public revenues in Serbia if its more frequent application were present
in judicial practice.

Application of the normative framework in practice

In Serbia, in the period from 2007 to 2010, 384 people were convicted of the
crime of tax evasion, of which 133 people were sentenced to prison terms (RZS Bulletin,
2007-2010). Based on the analysis of the data on the number of people convicted of tax
evasion, we conclude that a small number of people were sentenced to prison compared
to the total number of people convicted. This leads us to the conclusion that in the
mentioned period the penal policy is mild. What represents the problem of this period is
the wrong qualification of criminal acts.

Table 1: Reported adults by criminal offense, 2002-2011. year, Source:
RGZ Bulletin, 2011.

year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Criminal 29571 3221| 3397| 3347| 2868| 3333| 2939 2767| 2461| 1814
acts against
the economy

Tax evasion 938| 1132] 1051 712 715 734 649 967 771 574

Analyzing statistical data for the period from 2011 to 2020, and in connection with
the number of registered adults according to the group of criminal offenses - economic
crimes and the criminal offense of tax evasion that belongs to this group, we see: 1) a
tendency of growth until 2014, and then decrease in the number of reported criminal
offenses against the economy, except in 2016 and 2) fluctuations in the number of
reported criminal offenses of tax evasion, with the highest number recorded in 2012 and
the lowest in 2020.
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Table 2: Accused and convicted adults by criminal offense, Source: Bulletins of the
RGZ, 2012-2020. year

year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Criminal acts 1499 | 1589 | 2240| 2748 2570| 2375| 2015| 1683| 1345| 1166
against the
economy -
accusation
Tax evasion - 449 499| 705 788 778| 643 551 417 392 326
accusation

Tax evasion - 262| 246 290| 400| 449| 419 392 266 274 194
condemnation

Looking at the number of accused people in the period from 2011 to 2020 for
criminal offenses against the economy and an individual offense - tax evasion, we see
a recorded increase until 2014 and then a decrease until 2020. In relation to the number
of indictments for the crime of tax evasion, the number of convictions is proportionally
close to the increase or decrease, so in 2014 the highest number of indictments was
recorded - 788, and in 2015 the highest number of convictions - 449. The lowest number
of indictments and convictions was recorded in 2020 . The causes have not been precisely
determined, so it is assumed that the tax discipline of taxpayers was strengthened in 2020.

In 2011, 999 people were convicted of crimes against the economy, of which 520
were employed, which indicates the fact that the economic power of an individual, which
is taken into account in the tax system for determining tax obligations and benefits, does
not play a decisive role in its influence on the commission of crimes.

In 2011, out of 262 people convicted for the criminal offense of tax evasion, 212
people were given a suspended sentence, 2 people were found guilty and acquitted, and
16 people were given an explicit fine, which indicates mild sanctions in judicial practice.
In 2012, compared to the previous year, there was stricter punishment by determining the
prison sentence for 54 people, with the fact that only 2 people were sentenced to prison
for a duration of 3-5 years. In 2015, 340 people and in 2016, 950 people were sentenced
with a suspended sentence. In 2017, 33 people were sanctioned with a people sentence
of 6 to 12 months. In 2018, 50 people were sanctioned with a prison sentence, of which
the largest number of convicted people were sentenced to a prison sentence of 6 to 12
months. In 2019, 34 people were sentenced to prison, of which 13 convicted people were
sentenced to prison for 1 to 2 years, and 11 people to prison for 6 to 12 months. In 2020,
25 people were sanctioned with imprisonment, of which 11 people were sentenced to
imprisonment for a period of 6 to 12 months. By looking at the statistical data, we come
to the conclusion that the judicial practice of the courts in Serbia regarding the imposition
of criminal legal sanctions is mild, that a large number of people were sentenced with a
suspended sentence, which would mean that these are people who have been criminally
prosecuted for the first time. In the second decade, the suspended sentence is replaced
by a prison sentence, and it is generally milder, for a duration of 6 to 12 months, which
leads us to the conclusion that there are more perpetrators - returnees. The assumption
is that stricter punishment and repressive measures would give more effective results in
terms of prevention.
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Inadequate and mild punishment sends a negative message to taxpayers. The
imposition of adequate penalties is important from the aspect of general prevention for
the reason that tax evasion “represents a social danger that is reflected in the damage to
fiscal interests because the state budget remains deprived of the evaded tax”.

Based on the presented data, we come to the conclusion that dealing with the
mentioned data is necessary from the point of view of pointing out the importance of
taking appropriate measures and implementing the penal policy in practice, in order to
suppress the crime of tax evasion and crimes against the economy in general.

EU directives and the situation in Europe

Directive (EU) 2017/137117 on the fight against fraud to the detriment of the
financial interests of the European Union through criminal law measures (henceforth the
PFI Directive) adopted by the European Union foresees the obligation for member states
to: prescribe as criminal offenses the most serious forms of fraud in connection with value
added tax; provide adequate and efficient mechanisms for the detection of tax offenses
and appropriate investigative powers of competent authorities for the prosecution of
such offences; provide effective powers for confiscation of income obtained from the
commission of tax offenses; precisely define the competences of the relevant national
authorities; ensure effective international cooperation.

Directive (EU) 2018/84319: prescribes the statute of limitations for criminal
prosecution for criminal offenses to the detriment of the financial interests of the
European Union for five years and not less than three years, and obliges to take the
necessary measures that enable investigation, prosecution, trial and judicial decisions for
criminal acts to the detriment of the financial interests of the European Union for which
a maximum penalty of at least four years of imprisonment is prescribed (Article 12 of
Directive 2018/84319).

According to the report of the European Commission, the fight against tax crime
is complex and requires the interaction, cooperation and coordination of the members,
as well as the expansion of the powers of the competent authorities. It is demanding
considering that despite the stricter sanctioning system, tax crimes are still committed
on a large scale and have negative effects on the financial system. A large number of
countries, as well as the Republic of Serbia, provide for the cumulative imposition of
prison sentences and fines (Macedonia, Bulgaria, France). Macedonia, Germany, Croatia
and other countries prescribe harsher sentences - sentences of up to five years in prison,
while lighter sentences are prescribed, e.g. Slovenia and Bulgaria.

Figure 1: VAT GAP in 2019, Source: 2021 GAP Report
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The importance of the legal regulation of the tax system and the application of
adequate measures and criminal protection are indicated by the data on the total income
tax in the nominal amount, the gap in the EU, which in 2019 was reduced by almost
6.6 billion euros to 134 billion euros, which represents an improvement compared to
the decrease from 2018 of 4.6 billion euros. The question arises of the impact of the
corona virus pandemic on this downward trend. In 2019, the largest national gap in VAT
compliance was recorded in Romania, with 34.9% of VAT revenue missing in 2019,
followed by Greece (25.8%) and Malta ( 23.5%). The smallest gap was observed in
Croatia (1.0%). In absolute terms, the largest VAT deficits were recorded in Italy (€30.1
billion) and Germany (€23.4 billion). Based on the data, we conclude that the share of the
VAT Gap decreased in 18 member states, mostly in Croatia and Cyprus, while Greece,
Lithuania, Bulgaria and Slovakia recorded a decrease of between -3.2 and -2.2 percent.
In Sweden, Finland and Estonia, fiscal authorities limit the loss of VAT revenue to less
than 5% of VAT. The experiences and practice of countries that have managed to limit
the loss of VAT revenue for years could be guidelines for further action in the Republic
of Serbia (GAP Report for 2021).

I conclude that the recommended measures for the purpose of establishing an
adequate tax system and its criminal protection, and thus reducing the possibility of
tax evasion, would be both in Europe and in Serbia: adequate state strategy (immediate
coordination of states; appropriate coordination of tax rules of states strengthened by
effective cooperation; application of principles non-discrimination in the jurisprudence
of the European Court of Justice that cross-border situations cannot be treated less
favorably than comparable domestic situations (COM/2006/823, 2006); harmonization
between the taxation systems of countries in order to avoid double taxation and double
non-taxation; introduction of minimum standards for cross-border loss relief which
includes relief for losses of subsidiaries at the parent company level.

Causes of tax evasion and measures to combat it - results and discussion

It is not possible to predict and enumerate all the causes of tax evasion, which leads
us to the conclusion that we cannot completely prevent tax evasion. What is possible is
the classification of the causes of tax evasion into three groups: problems of institutional
infrastructure, legal system and socio-economic causes. The largest number of causes
can be found in the institutional infrastructure.
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CAUSES MEASURES

corruption "honest behavior"

-appropriate professional education of
the official

- education and improvement of the
knowledge of civil servants
-accreditation of Tax Studies within
Law Faculties

institutional weaknesses

number of administrations an efficient, fast, transparent and
cheap tax administration that would
collect as much tax revenue as

possible

INSTITUTIONAL
INFRASTRUCTURE

. - establishing better
understanding and trust between
taxpayers and tax authorities;

-providing information on taxes and

assistance to taxpayers

administrative obstacles

government and the ruling structure

trust in the Government and its
institutions

LEGAL SYSTEM

unclear and imprecise legal provisions
and legal gaps

clarity, precision and completeness of
legal provisions

frequent tax changes

stability of the tax system

mild punishment

adequate type and severity of
punishments

insufficient supervision

- legal regulation of the institute of

inspection supervision
- the possibility of systematic
monitoring of taxpayers

institutional equipment in raising tax
morale

morals of the taxpayer

SOCIO-ECONOMIC

amount of tax burden fair distribution of the tax burden

suspicion of abuse of public revenues

transparency

Research and statistical data related to tax evasion do not provide answers to the
question of what are the specific causes of tax evasion, and which would enable its
effective suppression.

Measures to combat and prevent tax evasion should be related to its cause and,
in general, the extent of its presence in practice. It is necessary to observe the measures
in their interdependence, and not individually, because that way they will give positive
results. In the future, more attention should be paid to the application of preventive
measures in order to make tax control more acceptable as a form of positive cooperation
between the Tax Administration and taxpayers (Rapaji¢, Lapcevi¢ & Miladinovic,
2021). We should also highlight the importance of cooperation between domestic and
international tax authorities and the exchange of information between them. The adoption
and implementation of the proposal for the adoption of the institution of crime prevention
(Simonovi¢, 2001) would give positive results in the prevention and suppression of the
crime of tax evasion.
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Conclusion

Due to the dynamism of social relations, tax crimes are subject to changes, which
leads us to the need to adapt and change tax and criminal law regulations. In addition
to the determination of criminal remedial measures and the pursuit of a just, socially
justifiable and efficient criminal policy, engagement in the direction of prevention is
necessary, with the aim of suppressing economic and tax crime. At the same time, it is
necessary to foresee measures that will protect the object of protection of the criminal
offense of tax evasion: the tax liability but also the fiscal system of a country. The reason
for determining adequate measures and legal norms lies in the presence of problems
during the prosecution of the criminal offense of tax evasion. We encounter problems
during the implementation of the financial investigation and further during the process.
Based on the presented norms in the Republic of Serbia, the penal policy of Serbia
regarding the act of tax evasion is adequate, but despite this, the commission of this
delict is present, it can be said due to the mild penal policy of the courts. The milder
punishment present in court practice cannot give favorable results in terms of general and
special prevention, and may contribute to non-compliance with tax regulations.

There is also the question of the satisfactory level of knowledge of officials in this
area. It is necessary to raise the question of the adequacy of the incrimination in view
of the harmful consequences of tax evasion for the fiscal system of the state. In order to
overcome these issues and achieve prevention, and for the purpose of suppressing tax
evasion, the following measures should be applied:

- Institutional measures: improvement of the entire tax administration;
building relations with taxpayers; higher education of officials and their
further education; building trust in the tax system, the Government and its
institutions.

- Legal measures: stability of the tax system; precision of tax and criminal law
regulations; review of the system of punishments and the lenient punishment
policy of the courts; determination of the time frame for carrying out an action
that has the characteristics of the criminal offense of tax evasion; determining
the records of the tax administration in order to monitor taxpayers.

- Socio-economic measures: building the morale of taxpayers and transparency
of public revenues and their intended spending.

- The experiences and practice of other countries that successfully limit the
loss of tax revenue can serve as guidelines in the further actions of authorized
state bodies and the legal regulation of their functions and powers.

- Harmonization between the taxation systems of the states, especially in order
to avoid double taxation or double non-taxation, which favors the possibility
of tax evasion.

The success of preventing tax evasion depends on adequate legal regulations that
follow social changes, regulation of the tax system and the system of criminal justice
protection, adequate cooperation and exchange of information between authorized state
authorities and cross-border cooperation in general. The combination of these preventive
and repressive measures can be effective provided that there is no lack of an adequate
penal policy and its not mild application in practice. Only in this way, and with the
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strengthening of tax discipline, tax evasion can be suppressed, that is, it can be influenced
to deter illegal behavior.
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