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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.
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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
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Cumonosuh (1990-2019), ap 3opan Cumonosuh (2019-10 manac).
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COUNTRIES

Abstract

The importance of tourism sector in modern conditions and its significant participation
in the macroeconomic indicators of countries, determine it as one of the key factors of
competitiveness and development of national economies. Tourism contribution of tourism to
competitiveness and economic development, as well as the economic effects of tourism, may
vary from country to country. The purpose of the paper is to examine the interdependence
between tourism competitiveness and the economic effects of tourism, as well as between
tourism competitiveness and development of the Southern European countries. The methods
applied in the paper are comparative analysis, descriptive statistics and correlation
analysis. The results of the research indicate that there is no significant positive relationship
between the tourism competitiveness and economic effects of tourism in the analysed group
of countries, while the relationship between tourism competitiveness and development of
these countries is characterized by a high level of positive correlation. This conclusion can
be useful for economic and tourism development policy makers and the creator of the policy
of improving the competitiveness of tourism.

Key words: tourism, competitiveness, development, economic effects

JEL classification: L83, Z32

MEBY3ABUCHOCT KOHKYPEHTHOCTU TYPU3MA U
PA3BOJA JY/ KHOEBPOIICKHUX 3EMAJBA

Arncrpakr

Baoicnocm cekmopa mypusma y cagpemenum yCioguma u 1e2060 3HauajHo yueuthe
Y MAKPOEKOHOMCKUM NOKA3AMEBUMA 3eMasba YUHE 2d_jeOHUM 00 K/bYUHUX (pakmopa

! tanja.stanisic@kg.ac.rs, ORCID ID: https://orcid.org/0000-0001-5809-794X
? vladimir.radivojevic@pr.ac.rs, ORCID ID: https://orcid.org/0000-0002-3928-0623
? jelena.stanojevic@pr.ac.rs, ORCID ID: https://orcid.org/0000-0002-1353-4349

http://www.ekonomika.org.rs 1



http://www.ekonomika.org.rs

KOHKYPEHMHOCIU U PA360ja HAYUOHATHUX eKoHomuja. [Ipu mome ce donpuroc my-
PUBMA KOHKYPEHMHOCIU U eKOHOMCKOM PA360jJY, KAO U eKOHOMCKU epeKmu mypusma
Moey paznuxkosamu 00 3emme 00 3emme. Cepxa paoa je ucmpasxcusarbe mely3asuc-
HOMU u3mel)y KOHKYPEeHIMHOCTU MyPUsMa U eKOHOMCKUX eghekama mypusmd, Kao u
uzmely KOHKYPEeHmHOCIU MypUsmMa u paszeoja Jys#cHoesponckux semana. Y paoy cy
npumersere cieoehe menmooe: KOMNAPAMUBHA AHATU3A, OECKPUNMUBHA CIAMUCIIUKA
u Koperayuona ananusa. Pesynmamu ucmpasxcusarsa ykasyjy oa usmely KOHKypeHm-
HOCMU U eKOHOMCKUX eeKkama mypusma Huje nomsphena smauajHa nosumueHa eesa
V AHATUBUPAHOJ SPYNAYUU 3eMasba, OOK OOHOC Usmel)y KOHKYPEeHmHComu mypusma u
Paszeoja HagedeHuUx 3emManba Kapakmepuuie 6UCOK HU80 nosumugHe koperayuje. Osu
3aKBYUYU MOSY OUMU KOPUCHU 3a KPAMOPe NOTUMUKe eKOHOMCKOZ U TYPUCTIUYKOR
paseoja, Kao u nonumuke yHanpelheroa KOHKYpeHNMHOCHU Mypusma.

Kwyune peuu: mypuzam, KOHKYPEHMHOCH, pa36oj, eKOHOMCKU eghekmu

Introduction

Conscious of the growing roles and the importance of tourism, countries are paying
more attention to the competitiveness of tourism, which depends on the success of the
interaction of all comparative and competitive advantages of the destination and tourism
products. As tourism in many countries is recognized as one of the strategic sectors, the
improvement of tourism competitiveness consequently leads to the improvement of the
competitiveness of national economies. On the other hand, the significant share of the
tourism sector in key macroeconomic indicators, such as gross domestic product (GDP),
employment, exports, globally and within a large number of individual countries, imposes
as a logical assumption its great importance for economic development. As this importance
varies from country to country, it is useful to consider the contribution of tourism to the
competitiveness and development of the national economy of individual countries or groups
of countries. Tourism is a dynamic activity and it is useful to consider each of its changes in
the context of the impact on the economy that such changes can cause (Dwyer et al., 2004).

In the global context, the importance of tourism for the economy is evident and can be
supported by empirical data. According to the data of the World Travel & Tourism Council
(WTTC) for 2019 (the year before the exceptional conditions caused by the COVID-19
pandemic), the participation of tourism in key macroeconomic indicators is very significant.
The total contribution of travel & tourism to GDP was 9,170.0 billion USS$ (10.4% of total
GDP) in 2019. Travel & tourism supported 334 million jobs or 1 for every ten jobs belonged
to travel & tourism in 2019 (10.6% of all jobs). Also, it “was responsible for creating 1 in 4
of all net new jobs across the world between 2014 - 2019” (WTTC, 2021). These and other
relevant data confirm the importance of the economic effects of the tourism sector.

Many studies deal with the analysis of the contribution of tourism to the economic
development of countries and the economic effects of tourism. Also, tourism competitiveness
is the subject of numerous research and scientific papers. However, there is a lack of studies
dealing with the interdependence between tourism competitiveness and the economic
effects of tourism, as well as between tourism competitiveness and economic development
of countries. This is a gap in the literature that this paper is trying to fill. The results of
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the research and discussion are grouped into two parts. First, a cross-country comparison
of tourism competitiveness, economic effects and economic development of the analysed
countries is made. After that, the interdependence of tourism competitiveness, on the one
hand, and the economic effects of tourism and economic development, on the other hand, on
the analysed sample of countries is examined.

Theoretical backgrounds

Considering the contribution of tourism to the key macroeconomic indicators of
countries in modern conditions, tourism is of great importance in terms of the development.
One of the specifics of tourism is reflected in the multi sectoral influence and the fact that
tourism links and that its effects extend through a large number of other sectors. Tourism
development contributes to direct inflows into the local economy, the diversification of the
economy, the sustainability of the environment and the local community. In this context,
it can be said that tourism contributes not only to development, but also to the overall
competitiveness of national economies. Over the last few decades, tourism has played an
increasingly important role in the economic growth of many countries. Every consumption
that generates economic activity is worthy of macroeconomic attention. While earlier
economic research was focused mainly on the income that certain activities that are part of
tourism generate, today tourism studies consider its broader impacts on overall economic
development. (Stani¢ & Vuji¢, 2017).

The important role that tourism has for the economic and social progress of countries is
recognized by the governments of modern countries (Dritsakis, 2004), but also by the scientific
community and many authors studying the link between tourism and economic growth
measured by gross domestic product (GDP) (Ivanov & Webster, 2007; Gokovali & Bahar, 2006;
Sequeira & Magas Nunes, 2008; Richardson, 2010; Samimi et al., 2011). De Vita & Kyaw
(2016) confirmed that in certain groups of countries the growth of tourism arrivals is associated
with an increase in the per capital real GDP growth rate. Lee and Chang (2008) confirm that
tourism development has a positive impact on GDP, while also emphasizing that the strength
of the impact depends on the group of countries observed and the greater impact is recorded
in less developed countries. Oh (2005), using the Granger causality model, investigates the
causal relationship between tourism growth and economic expansion. It is interesting that this
author concludes that tourism is not a driver of economic growth in the short term. Ekanayake
& Long (2012) come to the similar conclusion using the same model, noting that tourism
revenues make a positive contribution to economic growth in developing countries. Dritsakis
(2012) tests the impact of tourism development on economic growth on a sample of selected
Mediterranean countries and concludes that tourist receipts have a high impact on the GDP of
the analyzed countries. Eyuboglu & Eyuboglu (2020) have found a hidden causality between
tourism development and economic growth in certain emerging countries.

Tourism generates multiple economic benefits for receptive countries. This is especially
important from the aspect of developing countries, where the expected positive economic effects
of tourism are a motive to promote tourism (Surugiu, 2009). The economic effects of tourism,
mostly measured by its contribution to income and employment, are also the subject of numerous
studies. The reason for choosing these economic aggregates and through them expressing the
economic effects of tourism is, among other things, their visibility and relatively easy measurability
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(Vladusic et al., 2020; Zdravkovi¢ & Pekovi¢). For the same reason, studies of the economic
impact of tourism focus primarily on economic benefits, while costs are often neglected (Comerio
& Strozzi, 2019). However, the economic impact should be understood to include both direct
costs and benefits, directly related to the travel activity and expenditures, and secondary costs
and benefits, which are induced. Tourism impact analysis, in order to gain more comprehensive
insight into the economic effects of tourism, must take into account both of these types of benefits
and costs (Ennew, 2003). There are two main reasons why the scientific and professional public is
extremely interested in understanding the economic effects of tourism. First, the economic effects
in tourism are not as easily visible as in some other sectors, so tourism stakeholders emphasize
them in this way. Second, the complex structure of the tourism sector requires greater effort in
measuring and expressing economic effects (Mayer & Vogt, 2016).

Tourism competitiveness is also a concept that is gaining in importance in literature and
practice. Research is primarily focused on reviewing the level achieved (Enright & Newton,
2004; Michael et al., 2019; Cronjé & du Plessis, 2020; Roman et al., 2020; Khalifa, 2020)
and key determinants (Fernandez et al., 2020; Corne & Peypoch, 2020; Krsti¢ et al., 2017)
of competitiveness of the country, region or tourist destination. However, there are sporadic
studies that link the competitiveness of tourism and economic growth of countries (Pablo-
Romero et al., 2016; Crouch and Ritchie, 2005; Botti et al., 2009). Wang and Liu (2020),
dealing with the relationship between tourism competitiveness and economic growth of 56
developing countries, conclude that this relationship is not balanced and this is a result by
the lag of economic growth of the analysed group of countries. However, there is still a lack
of studies that examine the link between the competitiveness of tourism and the economic
effects of tourism and economic development of the country.

Research Methodology and Hypothesis

The aim of the paper is to examine the interdependence between competitiveness of
tourism, on the one hand, and the economic effects of tourism and development of Southern
European countries, on the other hand. In accordance with the defined aim of the research, the
paper starts from the two hypotheses:

1) There is a high positive correlation between tourism competitiveness and economic

effects of tourism in Southern European countries;

2) There is a high positive correlation between tourism competitiveness and

development of Southern European countries.

The information base of the research are data of the World Travel & Tourism Council,
World Economic Forum (WEF) and World Bank. The competitiveness of tourism in selected
countries was measured by the Travel & Tourism Competitiveness Index (TTCI). The
economic effects of tourism are measured by the following indicators: Total contribution of
tourism to GDP (%) and Total contribution of tourism to employment (%).The development
of countries is measured by the GDP per capita and Global Competitiveness Index (GCI).

The methods applied in processing analysed data and finding results are the method of
comparative analysis, descriptive statistics and correlation analysis. The research is conducted
on a sample of a total of 14 Southern European countries (according to the classification of
the World Tourism Organization).
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Research Results and Discussion

Research results are grouped into three sections:

a) Cross-country comparison of tourism competitiveness, economic effects of tourism
and development, and

b) Examination of correlation between tourism competitiveness and economic effects
of tourism and development of the countries.

a) Cross-country comparison of tourism competitiveness, economic effects of tourism
and development

The values of the analysed indicators for measuring the economic effects of
tourism (Total contribution to GDP (%), Total contribution to Employment (%)), tourism
competitiveness (TTCI) and development of the Southern European countries (GDP per
capita and GCI) are given in Table 1.

Table 1: Competitiveness and economic effects of tourism, GDP and GCI in Southern
Europe countries (2019)

Total thal . GDP per
Country TTCI conFribution of gggﬂﬁlsﬁog capi{)a GCI (Value)
(Value) | tourism to GDP (US$)
(%) employment
(%)
Albania 3.6 20.5 21.3 5,207.3 57.6
Ife‘;iglgaoi?sa 33 9.8 10.5 6,313.1 54.7
Croatia 45 243 22.2 16,519.0 61.9
Cyprus 4.2 13.4 13.4 32,517.2 66.4
North Macedonia 34 6.6 6.8 5,625.7 573
Greece 4.5 20.3 21.1 23,503.6 62.6
Italy 5.1 13.1 15.0 35,999.0 71.5
Malta 4.4 15.9 21.3 29,149.6 68.5
Montenegro 39 30.9 319 8,591.4 60.8
Portugal 49 17.1 20.7 24,679.0 70.4
Serbia 3.6 5.9 6.3 7,229.9 60.9
Slovenia 43 10.6 11.0 27421.0 70.2
Spain 54 14.1 144 33,3523 75.3
Turkey 42 11.0 9.3 15,1259 62.1

Source: WTTC, 2021; WEF, 2019, WEE, (2019a); World Bank,2021

If tourism competitiveness is analysed, the leaders of the Southern European
countries is traditional Mediterranean tourist destinations, Spain, with a score of the
TTCI of 5.4. The worst results was recorded in Bosnia and Hercegovina (index score
of 3.3). When it comes to the total contribution of tourism to GDP, Montenegro (with
a share of 30.09%) recorded the best results among the analysed countries. The lowest
total contribution of tourism to GDP was recorded in Serbia (5.9 %). Regarding the total
contribution of tourism to employment u Southern European countries, the situation
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is similar to the previously analysed indicator. Countries with the largest percentage
share of the total contribution of tourism to employment is Montenegro (31.9%). The
smallest total contribution of tourism to employment among the Southern European
countries was recorded in Serbia (6.3%). According to development indicators, leader
by GDP per capita (33,352.3 US$), as well as by GCI (value of 75.3) is Spain. The
worst result according to GDP per capita was recorded in Albania (5,207.3 USS).
Bosnia and Hercegovina recorded the lowest value of GCI (54.7). The descriptive
statistics of the analysed indicators are shown in Table 2.

Table 2: Descriptive Statistics

.. . Std. Variation
Minimum_ | Maximum Mean Deviation Coefficient
TTCI (value) 33 54 42 0.6331 14.9
Total contribution of tourism
10 GDP (%) 59 30.9 15.2 6.9323 45.5
Total contribution of tourism 63 319 16.1 79569 451
to employment (%)
GDP per capita (US$) 5,207.3 35,999.0 19,373.8 11436.4 59.0
GCI (value) 54.7 753 64.3 6.1 9.5

Source: Authors’ calculation (SPSS Statistics 23)

Based on the data in Table 2, it can be concluded that the analysed countries
record the greatest variability of analyzed indicators (measured by the coefficient of
variation) when it comes to GDP per capita. Southern European countries represent
a very heterogeneous group of countries, both when it comes to the economic
development level and when it comes to the level of tourism development achieved.

b) Examination of correlation between tourism competitiveness and economic effects
of tourism and development of the countries

In order to examine the interdependence between the tourism competitiveness and
economic effects of tourism and development of countries, Table 3 shows the values of
the Pearson’s correlation coefficient between the relevant indicators. Correlation analysis
is done on a sample of all 14 analysed countries.

Table 3: Correlation Matrix

Total Total
TTCI GDP employment GDP_pe Gt
0.201 0.244 0.854 0.900
TTCI ! (0.491) (0.401) (0.000) (0.000)
0.966 -0.023 -0.021
Total GDP 1 (0.000) (0.938) 0.943
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0.060 0.071
Total employment 1 (0.838) (0.808)
0.905
GDP pc 1 (0.000)
GCI 1

Source: Authors’ calculation (SPSS Statistics 23)

Based on the values of the coefficients shown in Table 3, it can be concluded that,
tested on a sample of analysed Southern European countries, there is high positive statistically
significant correlation between TTCI and GDP per capita (r=0.854, p=0.000) , as well as
between TTCI and GCI (r=0.900, p=0.000). Weak positive non-statistically significant
correlation is observed between TTCI and Total contribution of tourism to GDP (r=0.201,
p=0.491), as well as between TTCI and Total contribution of tourism to employment
(r=0.244, p=0.401). This can be seen by reviewing the linear regression curves between the
mentioned variables shown in Figure 1.

Figure 1: Linear regression models

TTCI
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Source: Authors (SPSS Statistics 23)
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Based on the presented results, it can be concluded that the first initial hypothesis
of the research is rejected. Namely, there is no high positive correlation between tourism
competitiveness and economic effects of tourism in Southern European countries. The
obtained values of the correlation coefficients indicate a weak positive correlation that is
not statistically significant. On the other hand, the second initial hypothesis of the research
is confirmed, i.e. there is a high positive correlation between tourism competitiveness and
development of Southern European countries.

Conclusion

Given the many benefits that tourism brings to receptive countries, considering and
studying its contribution to key macroeconomic aggregates of countries, as well as to overall
development is imperative for both scientific and professional public. Countries in the world
increasingly understand the role and importance of tourism and are trying to valorise own
tourism potential. In modern conditions, the economic effects of tourism are not the only
goal that is set when it comes to tourism development. The need to develop tourism in a
sustainable and competitive way is increasingly emphasized (Velickovi¢ &Jovanovi¢, 2021).
Considering that, competitiveness in tourism is a phenomenon that is gaining in importance.
All the countries of the world are trying to improve the tourism competitiveness to the
greatest possible extent. Improving the tourism competitiveness means recognizing tourism
potentials and comparative advantages and turning them into competitive advantages. The
paper attempts to understand the relationship between the tourism competitiveness and
its economic effects, as well as the relationship between the tourism competitiveness and
development on the example of Southern European countries.

The results of the research indicate, the significant heterogeneity of the Southern
European countries, having in mind the analysed indicators. Spain is the country that is
the leader among the observed countries when it comes to the competitiveness of tourism,
measured by the TTCI, and when it comes to development, i.e. indicators of GDP per capita
and GCIL. When it comes to the economic effects of tourism, expressed through the total
contribution of tourism to employment and the total contribution of tourism to GDP, the
largest share of tourism in the analysed macroeconomic indicators is recorded by Montenegro.
The interdependence between tourism competitiveness and the economic effects, as well as
between tourism competitiveness and development of the analysed countries is tested by
correlation analysis. The results of the correlation analysis confirm the fact that there is no
high positive correlation between the indicators of measuring economic effects and the TTCI
value on the sample of the analysed group of countries. This is in line with the modern concept
of understanding the competitiveness of tourism, in which the economic dimension is only
one of many equally important dimensions of competitiveness. In other words, the fact that
tourism is very important from the economic point of view for a particular country does not
necessarily mean that the tourism competitiveness in that country is at a high level. On the
other hand, the results of the research confirmed the existence of a high positive correlation
between the tourism competitiveness and economic development, as in the overall national
competitiveness of the analysed group of countries.

The key limitation of the research is the heterogeneity of the selected group of countries,
since the group of Southern European countries includes countries that differ from each other
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both in terms of the achieved level of tourism development and the achieved level of overall
economic development. Regarding this , future research can be focused on further dividing
the analysed group of countries into developing and developed countries, concluding on the
relationship between tourism competitiveness and analysed indicators separately for these
subgroups and comparative analysis of results and conclusions
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THE PRACTICE OF FINANCIAL PARTICIPATION IN
CORPORATIONS IN THE CEE COUNTRIES

Abstract

The application of financial participation, as a way of rewarding employees, is
one of the most important topics in the modern practice of rewarding employees
because it directly affects employees’ attitudes and behaviour. The subject of the
paper is the analysis of the application of the employee share scheme, profit sharing,
and stock options in rewarding managers, professionals, and clericals in the
corporations of nine Central and Eastern European (CEE) countries, members of
the Cranet academic network, related to the policy and practice of human resource
management in their country. The data, which were analyzed through the SPSS
statistical program, were taken from the official Cranet database from 2016. This
paper aims to determine the level of application of the three most important types
of financial participation in rewarding employees. Various studies have pointed out
the importance of applying financial participation to the satisfaction, motivation,
and productivity of employees. Based on the theoretical development and empirical
data, it has been found that companies in the CEE use a wide range of financial
participation schemes and that financial participation is used mostly for managers
and professionals.

Keywords: financial participation, stock, options, rewarding employees, CEE

JEL classification: M52, M54

INPUMEHA ®UHAHCUJCKE TAPTUHUITAIIUJE Y
KOPITIOPAIIMJAMA 3EMJ/bAMA IIUE

Ancrpakr

Ipumena punancujcxe napmuyunayuje, Kao HAUUH HA2PaAhuearLa 3anNOCIeHuX, ,
npeocmasba jedan 00 Haj3HA4ajux memay cagpemenom Hazpahueary 3anocieHux,
jep ynpaso mwuxosa npumena OUpeKmHo ymuue Ha Cmasose U NOHAulde 3anocieHux.
Ilpeomem pada npedcmasma ananuzy npumere wema e noodeny aKyuja, nooend
npoguma u onyuje/npago ma Kynoeuwy axyuja y uacpahuearsy menayepd,
CMPYYHUX PAOHUKA KAO U AOMUHUCMPAMUSHUX U/UAU DUSUYKUX 3ANOCTEHUX
y Kopnopayujama Oesem 3emana Llenmpanno-ucmoune Espone (LUE), koje
¢y unanuye Kpanem axaoemcke mpedgice Koje ce 00HOCE HA NOAUMUKY U NPAKCY
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VIpaswsara wYOCKUX pecypcuma cgeoje semme. Ilooayu Koju cy amanusupaumu
nymem CIICC cmamucmuuxoz npozpama, npeysemu ¢y u3 seanuyne Kpanem 6aze
u3 2016. 2o0une. Luw pada je ymepoumu Hueo npumere mpu Haj3HadajHuje pcme
Qunancujcke napmuyunayuje y uacpahueary sanocienux. Paswe cmyouje cy
yKasane Ha 3HaYajHOCM npuMeHe (puHancujcke napmuyunayuje Ha 3a0080/bCMeo,
MOMUBUCAHOC UNPOKYMUGHOCH 3anocienux. Ha ocnosy meopujckoe paseoja
u emnupujckux nooamaxa, ymepheno je da komnauuje y L{UE xopucme wiupox
cnekmap wema urancujckoe yueuwiha, me 0a ce uuancujcka napmuyunayuja
KOpUCmu yenagHoM 3a MeHayepe u CmpyuHe paoHuxe.

Kuwyune peuu: gunancujcka napmuyunayuja, axyuje, onyuje, Hacpalusaroe
3anocnenux, [[UE

Introduction

Due to the escalating globalization that has a strong impact on business worldwide,
companies have faced new challenges that leave great impacts on business (Lowe et
al., 2002; Harvey & Moeller, 2009; Vasic, 2020; Gasi¢, 2021). Companies need to find
adequate human resource management (HRM) practices to keep their best employees
and motivate them to use their knowledge and efforts to influence the company’s even
greater business success so that it not only survives in a fiercely competitive market but
also becomes a leader in its business (Lai, 2011; Darma & Supriyanto, 2017). Business
cannot be imagined without the key resources, the employees. To remain the loyalty
and satisfaction of employees, it is necessary to define an adequate compensation
system consisting of basic salary, incentives, and benefits. HRM primarily involves
the care of people, so the authors DeCenzo and Robbins (2002) point out that human
resource management is responsible for the human dimension of the organization. The
author Dessler (2002) emphasizes that human resource management refers to policies
and practices that are necessary to perform managerial tasks, and these tasks relate to
recruitment, selection, development, evaluation, and rewarding of employees. Authors
von Bonsdorff and Moilanen (2005) point out that most scientists who study human
resource management accept rewarding as one of the basic functions in the management
of organizations. They also point out that the rewards don’t apply only to the managers
in the company, but to all employees, regardless of their gender, work experience, or
age, and that reward has an indisputable influence on the motivation and productivity of
employees, as well as that rewarding is a required managerial job.

The subject of the paper is the analysis of the application of the employee share
scheme, profit sharing, and stock options in rewarding managers, professionals, and
clericals in the corporations of nine Central and Eastern European countries, members
of the Cranet academic network, of economic faculties related to the policy and practice
of human resource management in their country. The data, which were analyzed through
the SPSS statistical program, were taken from the official Cranet database from 2016.

The structure of the scientific article consists of four parts. The first part relates
to the background of the research, where the employees’ compensation system would
be described, with the emphasis on financial participation, as a form of rewarding
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employees in corporations. Three types of financial participation, employee share
schemes, profit sharing, and stock options would be analyzed. This is followed by an
analysis of HRM compensation practice, population, and GDP per capita practices for all
nine CEE countries. The second part will explain the methodology used. The third part
refers to the presentation of research results and discussions on the results of the financial
participation in rewarding employees for all nine countries of Central and Eastern
Europe, where a graphical presentation of all three types of financial participation will
be performed, especially for managers, professionals, and clericals. The final part refers
to the author’s observations on the application of this type of rewarding employees in
corporations of CEE countries, shows the advantages and disadvantages of application in
selected countries, and provides directions for future research on this topic.

Theoretical background

Rewarding employees is one of the most important practices in each HRM process.
The authors Fay & Thompson (2001) define compensation as a systematic approach to
providing a monetary amount as well as other forms of benefits to employees for their
work, all to retain existing and attract new employees. Many studies have found that
compensations have a great impact on the motivation of all employees, all to achieve the
highest possible level of business performance of employees (Harris & McMahan, 2015;
Bangun et al., 2019; Ghazanfar et al., 2011; Berber et al., 2017).

The following table shows the elements of the compensation system: basic pay,
incentive pay (individual, group, or organization level), and benefits.

Table 1: Compensation system elements

The minimum level of pay that employees receive for their work. In some situations,

Basic pay it is a standard salary, while in others it is supplemented with other elements of salary.

There are three types of incentive pay: individual, group, and organizational. An
incentive of individuals refers to the success of the individual and his contribution to
the business of the organization. Group incentives take into account the success of the
whole group, while incentives at the organizational level represent the rewarding of all
employees for the achieved performance of the organization.

Benefits are an indirect part of the compensation system. They represent benefits
above basic and incentive earnings. Examples of benefits could be health and pension
insurance, unemployment insurance, a company car, a children's kindergarten,
consulting services, etc.

Incentive
pay

Benefits

Source: Author based on Stangl Susnjar et al., (2017, p. 457).

Financial participation of employee is a form of employee participation and
refers to cases where employees are shareholders of the company in which they are
employed, which allows them to have private ownership, which includes participation
in the distribution of company profits (Remus, 1983; Pendleton et al., 2003). The most
important forms of financial participation that will be analyzed are employee share
schemes, profit sharing, and stock options (Kalmi et al., 2006), which will be described
below. Financial participation of employees exists as a part of the employment of an
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increasing number of employees, especially in the industrialized world (Poutsma et al.,
2012).

Table 2: Theoretical overview of three types of financial participation in rewarding
employees

Representing the right to own shares in the company, the company's management
often decides to direct this type of participation towards managerial positions
because the employees who are responsible for the business results of the
organization are employed in these positions. There are mutual benefits for the
Employee share | company and managers such as dividend income or gains from the growth of the
schemes value of shares, provides the right to vote, etc.

By the fact that managers own the company's shares, they will try to increase the
value of the company, which automatically affects the increase in the value of the
shares they own (Lekovié & Susnjar Stangl, 2009). Also, it can decrease the agency
problem in corporations.

Itis one of the most important components of financial participation in most countries
(Welz & Fernandez-Macias, 2008). With this type of financial participation,
companies have the opportunity to strengthen their image to increase the success
and stability of their business. The advantages of using profit sharing as a type
of incentive at the organizational level are increased identification of employees
with the company, employees are motivated to increase productivity, creativity, and
innovation, and cooperation between management and employees is strengthened.
The disadvantages can be the following: the effort and the reward aren’t always
correlated, while the payment is often far from the effect (Yan et al., 2019). There
are several types of profit-sharing in business practice: cash is the most popular
type of profit-sharing in the form of cash among employees. An example is where
the amount of 10-20% of the realized profit can be distributed to the employees in
the company. Deferred profit sharing: in which companies remit the amount of the
reward to the account of their employees, who can use it only when they retire. The
company decides when and how much money it will pay to the employee's account
(Stangl Susnjar et al., 2017, p. 497).

Author Bird (2018) defines this type of financial participation as the ability
of employees to buy shares in the company in which they are employed at a
defined price until a certain date (expiration date). The disadvantage of this type
of rewarding of employees is that it is not guaranteed and if the company goes
bankrupt, the shares will lose their value. Berber (2015, p. 207) points to changes
in Serbia when the privatization process was in full swing in 2000, when large
companies were transformed into private property, and when a significant share
of foreign companies came into the domestic market. This was one of the possible
reasons for the increased use of options. In that period, foreign companies opted
more for this type of financial participation than for other forms.

Profit-sharing

Stock options

Source: Authors

Although financial participation has several advantages, shown in table 2, the
authors Poor et al. (2012) found that variable earnings are used to a much greater extent
in all categories of employees than financial participation. In situations where financial
participation is applied, the authors Karoliny et al. (2009) point out that the most common
form of application in rewarding was profit sharing. In the work of the author Berber &
Stangl-Sugnjar (2013), a study of the practice of compensation for professionals was
conducted and it was found that performance pay is more useful than the application of
financial participation in companies from the CEE region. According to Svetlik et al.
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(2010), financial participation techniques used in developed market economies such as
employee share schemes, profit sharing, and stock options rights, are relatively low in
terms of takeovers, while only 5-15% of companies use this type of rewarding employees.
The reasons why financial participation is used less than other variable pay methods (i.e.
performance-related pay), can be explained in terms of property rights sharing. According
to Bryson et al. (2012) in the case of incentive pay for performance, “the schemes do
not constitute an entitlement for the workers but are paid on a discretionary basis (tied to
individual or group performance), while in the case of financial participation employees
have a residual right to the firm’s surplus (income or wealth)” (p. 8).

The following table will present HRM practices as well as basic indicators such as
population and GDP per capita (US $).

Table 3: Theoretical overview of three types of financial participation in rewarding

employees

Country

Population

GDP
per
capita

Us$)

HRM compensation practice

Croatia

4.047.200

14.134

The minimum wage is legally determined, and all aspects
of variable remuneration are quite present in use. The most
common group incentives are profit-sharing, and stock
options (which are mainly used in rewarding CEOs) (Voki¢
etal., 2016).

Estonia

1.331.057

23.027

The minimum wage is defined and private pension funds, as
well as schemes to reward employees with profits or shares,
are used to a very small extent. There is a decentralized
approach when defining the basic salary, for managers, salary
is defined on an individual level and there is an increase in the
use of incentives (Alas & Kaarelson, 2009).

Hungary

9.749.763

15.980

The Government of Hungary determines the minimum level
of salary every year, while the payment is made based on hours
or employees' performances. For managers, the compensation
system is defined at the individual level, while for other
employees, negotiation at the company level is more often
applied. Variable earnings in terms of performance-based
earnings are used more than financial participation (Karoliny
etal., 2009).

Latvia

1.901.548

17.726

The minimum wage is defined by the Government. Civinskas
& Dvorak (2017) notice that shares obtained on a privileged
basis represent income from the work of the employee and
that for this reason they are taxed in the same way as earnings.
Since 2013, according to the new law on labour taxation (as
well as the rules on tax exemption), employees have been able
to acquire shares in their company for free or with a certain
discount.
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Lithuania

2.794.700

20.233

The minimum wage is set and there is an obligation that
each employee must be aware of the total salary he receives.
Compensation is influenced by factors such as inflation,
unions, the labour market, etc. The payment of bonuses is
mostly once a year, most often for the category of managers.
Benefits are mainly related to health as well as travel insurance,
while family benefits are used to a lesser extent (Pundziene &
Buciuniene, 2009, p. 75-76).

Romania

19.286.123

12.896

The minimum wage is defined by the law. Albu & Bormann
(2006) point out that there is no special regulation regarding
the distribution of profits other than the share in profits in
state or municipal enterprises that are either constituted in the
prescribed proper forms. Mass privatization has indirectly
affected the growth of employee ownership. The MEBO
method had a direct impact on the growth of ownership of
shares and the growth of profit sharing.

Serbia

6.908.224

7.720

Earnings are mainly based on hours and seniority, there is a
noticeable increase in the use of bonuses, collective bargaining
on issues related to earnings, and decentralization in defining
salaries. The Labor Law guarantees a minimum wage, and a
low level of use of modern forms of variable wages as well
as non-financial benefits was noticeable (Stangl Susnjar &
Lekovic, 2009).

Slovakia

5.458.827

19.266

The minimum wage has been set, but it is noticeable that
private pension funds are used to a lesser extent. The highest
level of earnings is recorded in the capital of Slovakia, variable
earnings are directed more towards earnings for performance,
incentives for managers and sales staff are noticeable
(Kachanakova et al., 2009, p. 176-177).

Slovenia

2.100.126

25.517

Wages were bureaucratized in the pre-transition period
while today they are more decentralized, mostly focused on
rewarding employees according to performance as well as the
application of financial participation such as share and profit-
sharing. The minimum wage is defined by law (Svetlik, 2009,
p. 23).

Source: Authors based on https://data.worldbank.org/indicator; https://www.sorainen.
com/UserFiles/File/Publications/briefing. Employment-benefits-in-the-European-

Union.2007-05-01.Clifford-Chanse-LLP.eng.andisb-agrisr-pdf

This part of the paper presented the main ideas on financial participation and some
empirical results from previous research in the field. The following sections present the
methodology used and the results of the research in countries in the CEE.

Methodology

Data used in the analysis were obtained from the Cranet Network survey. This
research is conducted approximately every 4 years in over 40 countries (Brewster et
al., 2011; Parry et al., 2011; Berber et al., 2014). The part in which the respondents had
the opportunity to answer the questions about whether they offer some of the following
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elements of earnings such as employee share schemes, profit sharing, and stock options
is in the fourth part of the questionnaire. In addition to these types of salary elements
offered to managers, professionals, and clericals, there are also incentives based on
individual performance, bonuses based on individual goals/performance, bonuses based
on team goals/performance, and bonuses based on organizational goals/performance and
non-monetary incentives.

Cranet is an academic network of economics faculties that includes a wide range
of countries that regularly collect unique and mutually comparable data related to their
country’s human resource management policies and practices. It was founded in 1989
based on cooperation between members from Great Britain, France, Germany, and
Sweden. The Cranet survey uses a standardized questionnaire that has been translated
into all the languages of the members of this academic network. This questionnaire
is filled out by human resource management experts in companies with more than 50
employees. The survey can be conducted online, by mail, or through a personal interview
with the respondent. The questionnaire contains questions related to the basic activities
of HRM and consists of six parts: the first part refers to the activities of HRM in the
organization, the practice of recruiting and selecting candidates in the organization,
employee development, compensation, and benefits of organization, employee-employer
relations and communication in the organization and the last part deal with information
about the organization (Parry et al., 2013, p. 1). In the analysis of the application of
financial participation in the remuneration of employees in CEE corporations, the
database from 2016 was used, where an analysis of a total of 468 corporations was
performed. During the analysis of the application of financial participation, a selection
was made of companies belonging to the private sector and which are open joint-stock
companies (listed on the stock exchange).

Table 4: Overview of the CEE countries sample

Country Frequency Percent Valid Percent
Croatia 51 10,9 10.9
Estonia 15 3.2 3.2
Hungary 45 9.6 9.6
Latvia 16 34 34
Lithuania 26 5.6 5.6
Romania 44 9.4 9.4
Serbia 37 7.9 7.9
Slovakia 208 44.4 44.4
Slovenia 26 5.6 5.6
Total 468 100 100

Source: Authors based on data taken from the 2016 Cranet database

The following table shows the size of the company according to the number of
employees in the organization. Companies with 1-249 employees are described as small

and medium, while companies with more than 250 employees are as large (Jovic et al.,
2009).
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Table 5: Overview of the size of the company according to the number of employees

Size of the company by Frequency Percent (%) Valid Percent
number of employees
SME 227 48.5 49.1
Large 235 50.2 50.9
Total 462 98.7 100
Missing 6 1.3
Total 468 100

Source: Authors based on data taken from the 2016 Cranet database

The following table will show the number of organizations based on their affiliation
with the private or public sector. The private sector implies a part of the economy run
by private individuals or groups of people to make a profit that is not under state control
(Hancock et al., 2011) on the other hand there is a public sector that is part of the state
(Serrat, 2017).

Table 6: Review of affiliation to the public or private sector

Sector Frequency Percent (%) Valid Percent
Private sector 460 98.3 98.3
Valid Public sector 8 1.7 1.7
Total 468 100 100

Source: Author based on data taken from the 2016 Cranet database

Based on the data shown in table 6, we conclude that out of a total of 468 samples,
the largest part belongs to the private sector as many as 460.

Also, the largest number of organizations serve the national market (181), followed
by the world (124), regional (76), continental (73), and local market (12). According to
the analysis of the sample according to the main sector of operations to which they
belong, out of a total number of companies 43% belong to manufacturing and 57% to
the service sector.

Research results and discussion

In this part, a graphical presentation of the results will be performed based on the
analysis of data from the 2016 Cranet questionnaire. The analysis was performed for
three groups of employees, managers, professionals, and clerical/manual workers, for all
three forms of financial participation, employee share schemes, profit sharing, and stock
options for all nine CEE countries.

The following chart shows the percentage of the implementation of employee
share schemes, profit sharing, and stock options for managers for nine CEE countries.
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Figure 1: Percentage application of financial participation for CEE member
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Source: Authors based on data taken from the 2016 Cranet database

Based on figure 1, we conclude that out of a total of nine countries, seven use
employee share schemes as a form of financial participation for managers. Hungary
mostly uses this type of financial participation in rewarding managers with as much
as 53.3%, which is a significant application compared to other countries, followed by
Slovakia, Croatia, Slovenia, Serbia, and Estonia, which have a percentage between 20
and 29, while Lithuania has a slightly lower percentage of only 11.5. The countries that
don’t use this type of rewarding employees at all are Latvia and Romania. Comparing the
use of profit-sharing, we conclude that Romania has the largest percentage with 43.2%,
followed by Serbia with 40.5%, while other countries record percentages below 40 such
as Slovenia, Croatia, Estonia, and Lithuania. Hungary and Slovakia, while the lowest
percentage of implementation of this type of financial participation is used by Latvia
with only 12.5%. Comparing stock options, we conclude that Latvia is the only country
that doesn’t use, while the largest percentage is recorded by Romania with 56.8%,
followed by Hungary with 42.2%, Croatia with 38.3% while other countries record
slightly lower values. Based on the conducted analysis, we come to the conclusion that
the highest priority in rewarding managers in nine CEE countries is recorded by profit
sharing (26.3%), followed by employee share schemes (25.4%) while the lowest level of
application in rewarding is stock options (20.5%).

The second chart shows the percentage of the implementation of employee
share schemes, profit sharing, and stock options for professional workers for nine CEE
countries.
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Figure 2: Percentage of application of financial participation for professionals
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Based on figure 2, we conclude that out of a total of nine countries, Latvia
and Romania don’t use employee share schemes to reward professionals. The largest
percentage is recorded by Hungary at 28.9%, followed by Slovakia, Croatia, and Slovenia,
while Serbia, Estonia, and Lithuania have a slightly lower percentage of implementation.
Comparing profit sharing, we conclude that out of nine countries, Latvia doesn’t use
this type of financial participation in rewarding professionals, while Slovenia has the
largest percentage of 38.5%, followed by Estonia and other countries, with slightly lower
application rates. Romania has the lowest value of eight countries using this type of
reward with only 2.3%. Comparing stock options as a form of rewarding professionals
showed that out of a total of nine countries, as many as three: Estonia, Latvia and Lithuania
don’t use this type of financial participation in rewarding professionals. Romania has by
far the largest percentage of implementation at 43.2%, followed by Croatia with 28.2%,
and other countries: Serbia, Hungary, Slovenia, and Slovakia have a slightly lower
percentage of implementation. Based on the conducted analysis, we conclude that the
highest priority in rewarding managers in nine CEE countries is recorded by employee
share schemes (17.8%), followed by profit sharing (14.1%) while the lowest level of
application in rewarding is stock options (12.7%).
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Figure 3: Percentage of application of financial participation for clericals/
manual workers of CEE members
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Based on figure 3, we conclude that out of a total of nine countries, Latvia and
Romania, don’t use employee share schemes to reward clericals. The largest percentage
of implementation is recorded in Slovakia with 27.4%, followed by Croatia at 22.7%,
Hungary at 20%, and Slovenia at 19.2%, while Serbia, Estonia, and Lithuania have lower
percentages. Comparing profit sharing in the remuneration of clericals, we conclude that
only Latvia doesn’t use this type of financial participation in remuneration while other
countries use it to some extent, so Slovenia has the largest percentage of 38.5 %, then
Serbia with 24.3%, Croatia 18.4% while other countries record slightly lower values.
Comparing stock options of rewarding clericals showed that out of nine countries, as
many as three: Estonia, Latvia and Lithuania don’t use this type of financial participation.
Compared to other countries, the largest percentage of implementation is recorded by
Romania with 27.3%, followed by Croatia with 25.6%, and then other countries with
a slightly lower percentage of implementation. Based on the conducted analysis, we
conclude that the highest priority in rewarding managers in nine CEE countries is
recorded by employee share schemes (18.7%), followed by profit sharing (13.7%) while
the lowest level of application in rewarding is stock options (8.4%).

Conclusion

Based on the analysis of the application of financial participation (employee
share schemes, profit sharing, and stock options) in rewarding employees (managers,
professionals, clerical and manual workers) in corporations from the CEE, we
conclude that the highest application is the rewarding of managers in all three types of
remuneration, so in the case of employee share schemes, (24.4%) concerning clericals
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(18.7) and professionals (17.8%). In the case of profit-sharing, managers (26.3%),
professionals (14.1%), and clerical (13.7%). When comparing the application of stock
options in rewarding employees managers (20.5%), professionals (12.7), and clericals
(8.4%). The analysis of the application of financial participation for managers shows
that some countries don’t apply all types of participation for managers, so Latvia doesn’t
apply employee share schemes and stock options, and Romania doesn’t apply employee
share schemes. If we look at the highest level of financial participation as a form of
rewarding managers, we conclude that Hungary has the highest level of implementation
of the employee share scheme. Analyzing the application of financial participation in
the remuneration of professionals from CEE member states, we conclude that Latvia
doesn’t use this type of financial participation in remuneration at all, while Hungary
has the largest application of the employee share scheme, followed by Serbia and
Croatia. Slovenia records the largest use of profit sharing and Romania stock options. By
analyzing the application of financial participation in the remuneration of professionals,
we conclude that Latvia doesn’t apply any of the analyzed types of remuneration.
Slovakia has the largest application of the employee share scheme, Slovenia uses profit-
sharing, and Romania the stock options in rewarding professionals. In summary, Latvia
records the lowest level of application of these types of rewards for its employees, while
other countries record significantly higher levels of application.

Financial participation, as a form of rewarding employees in the business of every
company around the, could have a significant impact on increasing employee satisfaction,
and motivation and thus affects the growth of productivity and efficiency. On the other
hand, there could be found a reduction in operating costs which could be used to reward
employees and invest in business development. Also, the contemporary pandemic crisis
raised several issues in business. For example, flexible work arrangements have changed
the business of corporations around the world and have a significant impact on employee
attitudes and behaviour (Gasi¢ & Berber, 2021), as well as on corporate efficiency (Gasi¢,
2021). Employees around the world suffered social distance and lack of face-to-face
cooperation for almost two years, so the problem of the lack of motivation, team cohesion,
and potential turnover intentions are becoming more threatening factors for HRM
professionals in companies. The potential that lies in financial participation, as employees’
reward techniques, relates to ownership. If employees own a certain amount of ownership
in the company in which they work, such as shares (equity securities according to Rydqvist
et al., 2014), they will be focused on securing their share of ownership, increasing value
because they know that if there is a loss in the company, there would be a decline in the
value of their share owned by the company. Also, financial participation could reduce the
agent-principal problem, since managers, that would have shares in companies where they
are employed, would be more oriented to business goals and organizational performance,
to increase the value of the companies, and by that, their value. According to Denis et al.
(1997), “as managers’ ownership stakes increase, they bear a greater fraction of the costs
associated with value-reducing actions and are therefore less likely to adopt policies that
reduce shareholder wealth” (p. 140). McConville et al. (2020) found that employees’ share
ownership schemes led to a greater sense of inclusion of employees, which is important for
enhancing their loyalty and satisfaction.

Although there are many observed benefits of financial participation, companies
from the sample in the CEE countries still use them on a lower level. McConville et
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al. (2020), based on semi-structured interviews with 37 participants in nine companies
in the United Kingdom, found that employees felt that share ownership schemes had
“not increased their motivation, commitment or performance because they were already
exhibiting these at a high level, as any good employee should” (p. 2340). Also, employees
stated that the payoff of that kind of incentive is too in the future so they can’t feel the
real effect in present.

Future directions of research development are reflected in getting a larger
sample, as well as in a deeper analysis of the financial participation in corporations in the
CEE countries and organizational and workers performances.
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He npedcmasbajy uHmezpanie KoMnoHenme cmpameayje aanya cHaboesarsa. Mvnie-
MeHmayujom KoHYenma senenoe aHya chaboesarsa, yHanpelyje ce Huso 00paicueocmi,
KOHMUHYumem cHaboesarsa u 0y2opouna nociosna eguracrnocm. Tosuyuonuparse ca-
BpeMeHUX TaHaya cnaboesarba y KOHMEKCNTY 3eleHe eKoOHoMUje U OUHAMUYHOZ NOCTIOBHO2
OKpYfcervba, npedcmasma npeomemuo oopeherve paoa. Kwyunu yuws paoa je oa ce, na
basu ananuze 3a noopyyje UCPAXCUBAFLA PENeBAHNHUX HAYUHUX U360PA UOEHMUDUKY]Y
NOCNI08He UMNIUKAYUje 00HOCA uzmel)y 3eNeHUX IaHAYA CHAO0e8arbd, HCUBONIHE CPEOUHE U
EKOHOMCKUX, COYUJATHUX U eKOTOWKUX NEPGHOPMAHCU, KAO U O ce npediodci Mooel “‘03e-
Jlerasarba’”’ KIAcudHUX 1aHaya cHaboesarsa Koju fie oumu 00 Kopucmiu uCmpaicueayuma
u menayepuma Komnanyja. Mcmpadicuéauku 0OnpuHoc 0602 pada ozneoa ce 'y npukaszy
00CmuUSHYmMo2 HUB0A PA3BUJeHOCIU U CIeneHd UMNIeMEHMAayuje nparkc 00pIHCUBOCHIU
Y Ynpaswayxe npakce 2N00ATHUX JIAHAYA CHADOe8aArsa, npe2iedd KOHYenamd, napaouemi
U ucmpascusarsa U3 0OIACMuU 3eeHUX JaHaya cHab0esarsa y nepuooy 00 08adecemax
200UHA, KAO U Y UCNUMUBArsy ymuyaja 600efiux 2100anHo npucymHux iaHaya cHaboe-
8arba HA MPU 2NAGHA ACNEKINA JICUBOMIHE CpedUHe — KIUMY, 600He pecypce u utyme. Pao je
cmpyxkmyupan no MIMPAJ] npuryuny. ¥ npeom Oeny ce yKkazyje Ha pazmyuma meopujcka
obyxeamarsa KOHYEenma 3e1eHoe IaHYa CHAb0esarbd. 3amum ce npeonaice MoOel 3eeHO2
Jaanya cnaboesarsa. Ananusa pazeojue nepecnekmuse u OUCKyCuja 0 Ymuyajuma 3enenux
JIGHaYa Ha OKOIUHY K/bYUHA je mema HapeoHoe Oend paoq.

Kwyune peuu: oopoicusu paszeoj, senena ekonomuja, ekonouike nepgopmarnce

Introduction

The irresponsible behavior of people towards nature reaches destructive proportions.
Therefore, it is necessary to focus people and companies on the issues of sustainability of
the planet and determine the rules that should regulate human behavior. Accelerating global
warming and reducing biodiversity are just some of the phenomena that have called into
question the survival of the planet as we know it today, while unplanned and irresponsible
actions by industry are a potential threat to sustainability (Stoian, 2021). The effects of
these changes are visible on several levels. On the economic aspect, they are manifested
by the emergence of a “green” economy, which is based on “sustainable society” and
“sustainable use of resources.”

Sustainable development and environmental protection at the global level are
recognized as imperative. As the public becomes more aware of environmental issues,
consumers will ask more questions about the products they buy, about how green companies
"production processes are, what level of their carbon footprint is, and how much attention
is paid to recycling. In today’s business world, where competition is no longer at the level
of individual firms, but at the level of supply chains, and the requirements for achieving
environmental efficiency are high on the list of business priorities, integrating environmental
management practices along the entire supply chain is essential. Implementing the green
supply chain management concept is an important innovation that provides organizations
with a win-win strategy in terms of reducing risk and environmental impact, maintaining a
competitive advantage, achieving business profit and market share goals. The supply chain
should be managed in such a way that, in parallel with the reduction of costs, the minimum
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negative impact on the environment and the maximum increase of social utility are enabled
(Sahaidak, et al., 2022). In this way, the concept of a green supply chain, which, without
neglecting the economic dimension, focuses on the social, regulatory and environmental
aspects of business, has become more important.

Theoretical backgrounds and literature review

Green economy implies an economy that leads to improved human well-
being and social equality, while significantly reducing environmental risks and
environmental scarcity (UNEP Green Economy Initiative, 2008). At the core of
the green economy is the commitment to emit low-carbon processes, use natural
resources efficiently and achieve social inclusion (European Commission, 2015).
Sustainable Development (SD) means development that meets the needs of the
present without compromising the ability of future generations to meet their needs
(WECD, 1987).

In a green economy environment, respecting social and environmental issues
at the supply chain level in the direction of achieving a symbiosis between industrial
development and environmental protection is crucial (Wang & Dai, 2018). Key
companies in the chain need to take social and environmental responsibility and help
other companies incorporate environmental standards into their business practices
(Neumuller et al., 2016). Any failure in such efforts can lead to the erosion of the
reputational capital of the entire chain (Burritt et al., 2011). By the late 1980s,
researchers encouraged more responsible and comprehensive implementations of
environmental care practices in supply chain management (Shi et al., 2013). The
paradigm shift, ie the transition from traditional to green supply chain, respecting
environmental repressions, and the affirmation of the concept of the green supply
chain as an effective tool for managing proactive manufacturing firms comes
somewhat later (Zhu et al., 2008). While the traditional supply chain focuses on
issues such as: 1) determining the most efficient production/distribution schedule
and optimal locations of distribution centers; 2) optimizing raw material stocks
and the number of participants in the chain; 3) determining the most appropriate
tasks for production facilities; 4) customer/supplier relationship management
(Fiksel, 1996, p. 54), until greening of phases and activities of entities within the
supply chain implies rational use of limited natural resources, energy efficiency,
reduction of risk of water contamination, reduction of greenhouse gas emissions,
management waste, recycling, reduction of packaging materials (Geyer & Jackson,
2004), and due to improved return on investment, adoption of regulations, risk
minimization, product differentiation, cost reduction, increased -efficiency,
ethical reasons (Dubber-Smith, 2005). The implementation of environmental
requirements and green practices adapted to them creates significant differences in
the relationship between traditional and green supply chains (Table 1).
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Table 1: Comparative overview of traditional and green supply chain

Variables Traditional supply chain Green supply chain

The goal Maximizing economic benefits Balance be{ween economic, social and
environmental benefits

Management Operational, financial and strategic Environmental performance is also
structure performance are measured measured
. . Long-term relationships based on respect
Relatzonsl.wzth the Short-term relationships for environmental criteria in the selection of
suppliers suppliers

Business model and | The concept of "from the cradle to the The concept of "cradle to reincarnation" -
business process | grave" - from input suppliers to end users | from input suppliers to waste management

Return flows Only for municipal waste For all types of waste, recycling

Source: Kumar & Kumar, 2013, Hosseini, 2016, p. 161.

The importance of respecting the principles of sustainability and redesigning traditional
supply chains in the direction of their “greening”, in recent years has been recognized by
business entities globally. The concept of green supply chain is becoming increasingly
relevant, both in developing economies (Malaysia, Thailand, Egypt, Iran) (Eltayeb et al.,
2011; Zailani et al., 2012; Hamdy et al., 2018), and in developed countries (USA, Germany,
Japan) (Laosirihongthong et al., 2013). The green supply chain is a holistic concept and as
such implies that the integration of environmental criteria into the business philosophy of
the production organization is accompanied by cooperation with suppliers towards their
further integration into the supply chain and engagement of other actors such as shareholders,
authorities and NGOs (Wong et al., 2015). This concept is gaining popularity as eco-
efficiency and reproduction processes become important means of achieving best practices
(Fortes, 2009), and minimizing waste generated in production is a priority (Hosseini, 2016, p.
161). There are different definitions of the green supply chain in the literature. Some authors
define it as a set of activities ranging from green shopping to fully integrated environmental
practices at the level of suppliers, producers, customers and river logistics, thus “closing
the loop™ of sustainability throughout construction (Zhu & Sarkis, 2004). Others (Large &
Thomsen, 2011) state that this is a concept popularized by the expansion of learning about
corporate environmental management and environmentally sound production strategy, at the
core of which are four key factors - (1) the possibility of “greening” supply, (2) strategic
procurement management, (3) achieved level of environmental commitment, (4) cooperation
with suppliers in terms of operationalization of green practices. There are also those who
equate the green supply chain with a set of practices aimed at influencing, controlling
and supporting the environment by allocating possible material resources and redefining
organizational responsibilities and procedures (Kim et al., 2011), or consider it a combination
of production and supply chain and reverse logistics chain used products (Sheu et al., 2005),
and a fundamental philosophy of sustainability management, included in all processes and
decisions in the entire supply chain (Klumpp, 2018). However, the theoretical definition
according to which the green supply chain implies the incorporation of environmental
thinking into management practices, product design, procurement and selection of materials,
the process of production and delivery to final consumers, as well as product management
after its end of life (Srivastava, 2007).
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When it comes to research achievements in the field of green supply chains,
relatively few papers focus on the methodology of green supply chain management
(Govindan et al., 2015; Soda et al., 2016), more of them deal with specific aspects and
practices of green chains (Islam et al., 2018). Moreover, some authors emphasize the
distinction between “green” supply chain and “sustainable” supply chain (Fahimnia et
al., 2015), or talk about “environmental supply chain management” (Sharfman et al.,
2009), management. sustainable supply network ”(Tseng et al., 2018). An overview of

significant research in the field of green supply chains is given in Table 2.

Table 2: Summary of previous green supply chain studies

Holt R. (2005)

Source Research goals Findings
Identify potential links
between GCSM and Greening the different phases of SC leads

environmental performance,
economic performance, and
competitiveness

to integrated supply, which ultimately leads
to greater competitiveness

Vachon S. (2007)

Examining the link
between green supply chain
practices and the choice of
environmental technologies

The results show that environmental
cooperation with suppliers is associated
with greater investment in pollution
prevention, while such cooperation with
customers does not lead to the adoption of
preventive technologies.

Walker et al. (2008)

Exploring the factors that
drive or hinder private and
public sector organizations
in implementing GSCM
initiatives

Internal factors of the organization,
legislative and regulatory framework,
customer expectation, market forces, social
factors, suppliers

Zhu Q. et al. (2008)

Investigate whether the size of
organizations plays a role in the

The success of GSCM implementation
does not depend on the size of the

adoption of the GSCM organization

Environmental sustainability | Regulations, social factors, customer
Holt & Ghobadian | testing through SC pressures, internal factors are determinants
(2009) management on a sample of of the introduction of green SC

producers in the UK management

Soler et al. (2010)

Describe the use of
environmental information in
different phases of food SC
management in Sweden

The consumer should be regarded as

an important actor of SC, the correct
transaction of information on consumer
preferences in the relevant green SC allows
to avoid distortion of information

Duarte et al. (2011)

Develop a conceptual model
that integrates lean and green
supply with the BSC approach
on performance measurement
of SC

Linking performance measurement
systems to lean and green practices leads to
better positioning of all entities in the chain

Develop a structural model

Eleven variables have been identified,
the most important of which are market

Luthra et.al (2011) 9f barriers to GS.CM competition and uncertainty, lack of green
implementation in the . . .
automotive indus practices, costs, environmental ignorance
try of customers, lack of government support
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Pandya et al. (2012)

Investigation of the external
factors affecting green SC
and understand the link
between green practices and
environmental, operational
and financial performance
in the context of the Indian
pharmaceutical industry

Environmental regulations and
environmentally ~ conscious  suppliers,
consumers and the local community can
improve a firm’s performance

Laosirihongthong et
al. (2013)

Examining the application of
proactive and reactive practices
in GSCM and their impact on
the environment, economic and
intangible impact

Proactive practice - green procurement,
ecodesign, river logistics; Reactive practice
- legislation and regulations

Tachizawa et al

(2015)

Analysis the
interrelationships between
environmental drivers, GSCM
practice, and performance

of

A multiple positive correlations was
observed to exist between the given
variables

Kuei et al. (2015)

Identification of critical factors
influencing  GSCM adoption
and associated performance

Technological, internal (organizational),
external (from the environment)

Lee S.Y. (2015)

The impact of green supply
chain management on supplier
performance  through  the
accumulation of social capital

Greening the supply chain can increase its
social capital, through a focus on frequent
communication and common goals between
partners, deepening mutual understanding
and motivating customers to be directly

involved in product decision-making.

Some consumers are willing to pay more
for sustainable products, especially when it
comes to clothing

The issue of SC sustainability in

Shen et al. (2017) the textile industry

Pressures to implement the concept of
sustainability through the supply chain
come from internal and external actors,
such as customers, government, NGOs

Factors and actors of greening

Correia et al. (2017) SC

Source: Authors

Research Design and Hypothesis

Over time, there have been numerous efforts to propose a comprehensive,
practical, multidimensional conceptual green supply chain conceptual framework that
would incorporate the relevant dimensions of green practices, and their implications for
the performance set. Thus, some authors emphasize greening of procurement (Hajikhani
et al., 2012), and environmental aspects of internal environmental management through
green shopping, cooperation with clients, eco-design, sustainable investments (Hamdi et
al., 2018). Green supply chain, green construction, green operations and maintenance,
reverse logistics (Wibowo et al., 2018), or green transport, green construction and waste
management are identified as elements of the green supply chain (Balasubramanian,
2017). Similarly, “green” components are added at all stages of the product life cycle
and all activities, with the aim of ensuring long-term benefits and minimizing negative
impacts on the environment and society (Dadhich et al., 2015). More about research on
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activities and processes within the supply chain that need to be made sustainable can be

seen in Table 3.

Table 3: Different conceptual frameworks of green supply chain dimensions

Dimension of SC Description Source
Purchase of eco-friendly products Vachon & Klassen (2008), Zhu
G that have a green label, cooperation et al. (2008), Perotti et al. (2012),
reen - o . : . L
with suppliers in terms of achieving De Giovanni & Vinzi (2012),
procurement

environmental goals, adoption of
environmental management systems

Esfahbodi et al. (2016), Laari
(2016), Hamdy et al. (2018)

Green design

Products and production processes
designed to reduce material/energy
consumption, products intended for reuse,
recycling, products designed to avoid or
reduce the use of hazardous products,
cooperation with customers to develop
eco-design

Zhu et al. (2008), Esfahbodi et
al. (2016), Hamdy et al. (2018)

Green production

Optimization of production processes

to reduce emissions of harmful gases
into the air, depletion of water resources,
reduction of waste and noise, use of
cleaner production technologies and best
practices, establish a system of recycling
waste products

De Giovanni & Vinzi (2012),
Zailani et al. (2012), Wang & Dai
(2017)

Green distribution

Coordination with customers on the
development of green transport packaging,
reform of logistics and transport systems,
monitoring and monitoring of emissions
from product distribution

Zhu et al. (2008), Green et al.
(2012), Perotti et al. (2012), Yang
et al. (2013), Esfahbodi et al.
(2016), Laari (2016), Hamdy et al.
(2018)

Sources: Authors

By adopting GSCM (Green supply chain management) practices, supply chain

participants are affected in different ways depending on the type of industry and the context
in which it is examined (Chiou et al., 2011), the performance of individual phases in the
supply chain determines the performance of other members ( Wang & Dai, 2017). In this
regard, the impact of green procurement and innovation on the environment was analyzed
(Khaksar et al., 2016), it was examined how green supply chain practices can contribute to
improving the company’s performance in terms of environment, economic and operational
outcome (Hamdy et al. , 2018), a model was developed to investigate the existence of a
positive correlation between green packaging and sustainable economic, environmental and
social impact (Zailani et al., 2012). Some authors also mention an additional dimension of
performance in green supply chains - brand image (Testa & Iraldo, 2010), often characterized
as an intangible outcome (Eltayeb et al., 2011). An overview of the multilayer performance
of the green supply chain is given in Table 4.
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Table 4: Conceptual framework of green supply chain performance

Dimension SC Description Source
. . . Zhu et al. (2008), Zailani
Economic performance means savings in material
E . - etal. (2012), Green et al.
conomic procurement costs, energy consumption, waste treatment .
. . : (2012), Das (2018), Laari
performance and waste disposal fees, reduction of fines in case of ) .
liability for causing an environmental accident (2016), Pereira-Moliner et
) al. (2012)
The social impact is reflected in the improvement of
Social employment opportunities, training and development of | Zhu et al. (2016), Das
performance employees, donations, work on eradicating all forms of | (2018)
inequality, participation in the fight against poverty.
They include the benefits of reducing waste and waste
costs, reducing the consumption of toxic materials De Giovanni & Vinzi
and energy, reorienting to alternative energy sources, (2012), Yang et al. (2013),
Ecological renewable resources and clean technologies, reducing the | Laari (2016), Zhu et al.
performance frequency of environmental accidents, increasing revenue | (2008), Das (2018), Muma
by converting waste into new products, reusing valuable |et al. (2014), Cosimato &
and recycled materials, returned product components by | Trosi (2015)
implementing efficient product return programs.

Sources: Authors

Based on the analysis of conceptual frameworks developed so far, it has been shown that
strong interaction of sustainability practices in all dimensions of the supply chain, proactive
monitoring of effects on triple performance indicators and a high degree of environmental
collaboration throughout the chain, results in significant benefits for both chain companies
and Society (Paulraj, 2011). Conversely, respect for environmental regulations, adoption of
eco standards and cooperation in the implementation of green postulates, is a key relational
capability that facilitates the strategic formulation and execution of the green supply chain
management concept (Eriksson & Svensson, 2015). In line with all the above, the green
supply chain management model could be designed as shown in Figure 1. The proposed
design is also based on the idea that through long-term cooperation and strong interaction of
all elements and dimensions of sustainability between all participants in the chain supplies,
can achieve above-average financial results and social well-being.

Figure 1: Conceptual model of the green supply

chain

Dimensions of
green supply chain

- Green procurement

Sustainahbility
performances

- Economic performances
- Green desisn

) - Social performances
- Green n@d]_]m_on - Ecological performances
- Green distribution
Collaboration in field of

Environmental protection

Sources:Authors based on Chandra & Kumar, 2000.
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In accordance with all the above, the following hypothesis will be tested in the
continuation of the paper:

H: In an era of intensifying environmental problems and accelerating the expansion
of the green economy, it is essential to preserve and improve company performance by
redesigning traditional supply chains in terms of implementing green business practices.

In order to confirm the truth of the hypothesis, and guided by the proposed conceptual
model, the impact of leading globally present supply chains on three main aspects of the
environment - climate, water resources and forests - will be examined.

Research results and Discussion

The achieved level of development and perspectives of green supply chains in the
international framework will be reviewed on the basis of data from the CDP (Carbon
Disclosure Project Supply Chain Report 2018/19), which includes 115 leading organizations
worldwide and 5,545 suppliers based in 90 countries, through three aspects: 1) impact on
climate, 2) impact on forests and 3) impact on water resources.

When it comes to the aspect characterized as the impact on the climate, the emission
of greenhouse gases caused by the activities of suppliers, in 2018, reached 7.268 million
tons of CO2. During the same period, the upstream supply chain recorded a reduction in
emissions of 633 million tons of CO2, which is more than 1% of all current global emissions
and represents a significant improvement compared to the level of emissions in 2017 when it
was 551 Mt CO2. The savings were accompanied by financial benefits of $ 19.3 billion, up
from § 14 billion reported in the previous year, and were made possible by improved energy
efficiency and reduced process emissions. The achieved reduction per company averages 6%,
while 27% of energy comes from renewable sources (Table 5).

Table 5: Impact of SC on climate change, by sectors

Total North America | Latin America | China Japan Rest of Asia | Europe Africa
No. of SC (suppliers) | 5.545 1.721 869 519 538 448 1312 5
% reporting scope 1 75% 72% 65% 74% 92% 74% 80% 58%
Total scope 1 5.556.
emissions(CO.e) 239.578 1.390.625.075 | 1.496.649.887 | 104.661.632 | 432.388.304 | 332.040.273 | 1.390.625.075 | 71.872.839
% reporting scope 2 58% 54% 37% 56% 80% 63% 67% 36%
Total scope 2 (market- | 1.712.
based: 1CO2 ¢) 243,046 323.291.134 | 506.899.688 264.665.760 | 117.400.979 | 137.491.568 | 328.062.578 | 13.869.036
P i B}
Sf 0’;5‘;’"”5’ upstream | 330, 28% 34% 33% 42% 32% 37% 36%

Total upstream scope

3(1C02¢) 3.210.954.073 | 995.205.162 506.381.090 12.767.263 | 286.110.710 | 307.341.925 | 1.048.043.642 | 2.404.101

% with emission

! 47% 36% 19% 61% 84% 57% 56% 24%
targets
No. with reduced 1.582 495 134 160 165 131 456 6
emissions
No. with science-
baved targets 94 28 1 0 21 3 39 0
5 -
%% engaging upsiream | 350, 31% 25% 25% 38% 30% 50% 24%
suppliers

Source: CDP Supply Chain Report, 2018/19, p. 38.

EXEIEKOHOMUKA 37



http://www.ekonomika.org.rs

Based on data collected from 33% of suppliers, on average emissions at the level of
the entire supply chain 5.5 is higher than the direct impact of the company, although there are
differences between sectors, which is just another finding that supports the view that greening
overall processes and chain activities crucial for minimizing adverse effects on climate and
ecosystems in general (Figure 2).

Figure 2: Relationship of supply chain and direct greenhouse gas emissions

Betail D, v
Production 6.5
Food, drinks and agriculture 59
Services 59

Biotechnology, Healthcare and Pharmaceutics 58
Averace 55
Infrastructure 4.8

Transoortation 1

Textile 3
Materials 13
Energeticz 13

Fossil fuel o4

Source: CDP Supply Chain Report, 2018/19, p. 18.

When it comes to the aspect of impact on forests, it turned out that 305 suppliers from
the sample responded to requests for conservation of forest resources, which is an increase of
247% compared to the level of 2017. Only 17% of suppliers could identify forest, plantation
or farm from came the raw material that entered his goods. Wood products, palm oil, soybeans
and rubber are considered key goods to which the risk of deforestation is linked. Similarly,
17% of suppliers reported setting any deforestation targets, and 17% said they were working
outside the first level to mitigate forest-related risks. The total financial impacts related to
risks related to the production, consumption and trade of forest goods in 2018 amounted to
USD 23 billion (Table 6).

Table 6: Impact of SC on forest resources

North Latin . Rest o .
Total America | America China | Japan Asiaf Europe | Africa

No. of SC (suppliers) 305 80 129 5 24 19 41 1
No. with forests risk| 4 45 34 0 15 10 3 1
assessment
No. with targets 62 19 8 0 11 1 20 1
No.A with deforestation 69 o4 9 0 14 5 17 1
policy

Izvor: CDP Supply Chain Report, 2018/19, str. 38.

When it comes to the aspect of impact on water resources, during 2018, 1,709
suppliers took measures in terms of more rational use of water resources. There has been
an improvement in the approach to measuring and managing water resources, as indicated
by the increase in reported water-related targets, from 51% in 2017 to 69% in 2018, while
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17% of suppliers indicated an interest in further engagement with their partners on the
topic of water supply. Overall, the data shows significant progress compared to 2015 - 50%
more companies integrate water quality into their risk assessments, 65% more companies
set water pollution reduction targets, 104% more report withdrawals, discharges and water
consumption. In 2018, the results showed that 329 companies consider water efficiency to
be a strategic, operational or market opportunity. $62 billion of revenue generated from the
management of identified water safety risks was also reported (Table 7).

Table 7: Impact of SC on water resources

North Latin . Rest of .
Total America | America China | Japan Asia Europe | Africa
No. of SC (suppliers) 1709 | 408 364 121 287 130 368 18
Reportedwater withdrawal | - 1,61 569 234 66 189 82 256 12
volume
No. with —water 7isk| g6; | 515 175 85 | 158 77 237 12
assessment
No. with water targets 1.182 262 241 99 188 100 274 9
No. with public policy on| 545 | y1g 59 55 | 124 58 128 2
water
5 ,
% engaging - upsiream | g0, 23% 8% 7% 19% 16% 21% 6%
suppliers

Source: CDP Supply Chain Report, 2018/19, page 38.

According to data for 2018, 43% of supply chains, members of the CDP Supply Chain
program declared that they use environmental performance as a criterion when choosing
suppliers to work with, while 30% of them emphasize their intention to introduce such a
process in the future, in compared to only 4% in 2008. All of the above speaks in favor of
the fact that green supply chains are recognized as important on a global level, that they have
largely come to life and that they will experience expansion in the period that follows.

Conclusion

In the last decade, there has been an increase in interest, both in scientific and
business circles, in the functioning of green supply chains. It has been found that
in order for a particular chain to be considered green, all of its activities must fully
implement green initiatives in their operations. In this regard, the existence of specialized
strategies and numerous examples of implementation of green practices in procurement,
production, distribution and marketing has been identified. It is also pointed out that the
connection between the implementation of green initiatives within the supply chain and
the competitiveness of such a chain is the subject of numerous studies, the analysis of
which concluded that theoretical arguments unequivocally indicate that environmentally
conscious business leads to competitive advantage, while there is no absolute consensus
related to empirical research testing this claim.

The contribution of this paper is reflected in the analysis of the achieved level
of development and the degree of implementation of sustainability practices in the
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management practices of global supply chains, as well as reviews of concepts, paradigms
and research in the field of green supply chains over twenty years. The paper emphasizes
that the incorporation of care for sustainable development, assessment of the impact
of business activities on the environment and society, as well as risk management of
environmental degradation, at the level of supply chains, and through greening activities
and processes that take place in it, as an inevitability, and on the path of expansion and
development of corporate entities in an environment of green economy and turbulent
business life. In this way, the initial hypothesis was proven that the intensification of the
risk of environmental disasters leads to the emergence of new, green business patterns
and practices, that green supply chains are gaining momentum and slowly suppressing
traditional supply chains, since only they are sufficiently flexible, resilient and monitored.
, measuring and maintaining a balance between ephonomic, social and environmental
performance.

The limitation of this research is that it did not examine the extent to which the
business performance of companies that constitute green supply chains is superior
to those that continue to operate under the auspices of traditional chains, and that no
analysis of the representation, transparency and frequency of environmental performance
reporting was performed. , both at the level of multinational supply chains and those in
the Republic of Serbia. This can serve as a starting point for future research.
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Ymuyaj npuspeonoe ambujenma u docmynnocm nooamaxa oepanuyasa ygolere 00-

pehenux sapujabnu y mooene 3a npeosuharse cmeuaja. Pao uma 3a yuws 0a ucmpasicu
cmasose y nocmojehoj numepamypu y 6esu cellekyuje sapujadnu Koje ce Kopucme 3a
passujarbe mooena 3a npeoguharbe cmeuajd, HUXO8UX KapaKxmepucmurd, oepanu-
yerba u ymuyaja Ha moh npedsuljarea. Hanasu pada nokasyjy 0a cy ucmopujcku Ka-
pakmep nooamaxa u KOH3epeamueHU RPUCmyn y PUHAHCUJCKOM U3BEULMABAILY OK-
DpeHyau aymope Ha Ynompeody HeqpUHAHCUJCKUX U mpxcuHux eapujaonu. Hajeehium
denom, eghukacna mpaicuwima ancopoyjy cee excmepme u unmepre ungopmayuje u
oyovha npeosuharba, wmo ce oyumasa Kpo3 mpxicuuine yere. Meljymum, 3a maroe
Passujena mpicuuima, 06a npemnocmasKa He 6adicu, me je u ynompeoa mpiscumnux
sapujabnu ynumnua. Y yciosuma nogehanoz cucmemckoz pusuka MakpoeKoHOMCKe
sapujabre mo2y oumu 0obpu uHOuxkamopu 3a npeosuharbe éeposéamHolie nokpe-
marea cmeuaja. Pazsujare mooena 3a npedsuljarbe cmeuaja 3axmeea cazneodsarbe
npuspeoroz amoujenma u obuparse sapujadau Koje o02osapajy nocmojehum yciosu-
ma nocnosarva. Ca npomeHom npuspeoHoz amoujenma nompedHo je u3epuumu u
KOpU206arse MoOena KaKko ce npeyusHocm npeosulhara ne ou cmaruia.

Kuyune peuu: gunancujcke sapujabne, Heunancujcke eapujabdie, mpocuuine
sapujabne, cmamucmuuke sapujaone, mooen 3a npeosuharee cmeuaja

Introduction

When developing a bankruptcy prediction model, the most crucial issue is choosing
variables that will predict the likelihood of bankruptcy proceedings with the utmost accuracy.
A large number of authors use variables that have been used in previous studies. According
to the du Jardin survey (2009), 40% of the studies analyzed use variables used in earlier
research.

How certain variables can be important for predicting bankruptcy in a country, with a
change in the business environment and the impact of the same variable can vary. Therefore,
some authors choose to explain more variables and use specific statistical techniques to obtain
the optimal number of variables that define the likelihood of going bankrupt.

Most studies use account schedule indicators that describe a company’s operations
using data from financial statements. Nevertheless, to increase the model’s predictive power,
authors also introduce statistical, non-financial or market variables in addition to financial
coefficients. Given the economic environment and availability of data, the use of certain
variables can be limiting.

The paper aims to explore existing attitudes in the literature regarding the selection
and application of different types of variables, their characteristics, usage limitations, and
their impact on the accuracy of bankruptcy predictions in different economic environments.

The paper uses an analysis method, a descriptive analysis that describes the characteristics
of individual types of variables and how they are collected, concerning the most commonly
used variables in bankruptcy prediction models. On the other hand, the detailed analysis seeks
to explain the use-value and limitations of individual variables through the views of authors
derived from empirical research conducted in markets of varying degrees of development and
different time frames. The paper covers studies from 1973 to 2010. The comparative analysis
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highlights the authors’ similar and other views and conclusions regarding the pros and constraints
and the recommendation of using certain variables to predict bankruptcy.

The paper is structured as follows: In the first part of the paper (now these numbers
depend on whether you number the introduction, so correct it if necessary) are presented
with financial analysis indicators, and data read from financial statements used to develop
a model for predicting bankruptcy. The second part of the paper highlights the karate of
non-financial variables. Then, the third part of the paper describes market variables with
comparative power to predict models that use accounting and market data. The fourth part
of the paper explains the use of statistical variables, with a view to the most commonly used.
The conclusion summed up the survey results with main contributions and limitations of
paper and the direction of future research.

Use of financial analysis indicators and financial statements
to develop models for forecasting company bankruptcy

Financial indicators based on data from financial statements are the basis of models
that analyze the business creditworthiness of the company, predict future business and
the risk of bankruptcy. In addition to financial ratios, financial variables can be used to
develop a model for predicting bankruptcy, including data from financial statements that
can be used independently, such as the number of cash flows, sales revenues, the value of
business assets, etc. However, the use of financial ratios in bankruptcy prediction models
is much more common.

Financial ratios can analyze a company’s business and track its movements over
time as an efficient tool for summarizing large amounts of data. With the help of financial
ratios, it is possible to compare the strengths and weaknesses of companies within the
same business activity by quantifying specific aspects of the business. On the other hand,
financial ratios are not comparable between companies of different industries, as they
face other risks, capital requirements, and competition (Gill, 1994).

There are many financial ratios that can be calculated using data from financial
statements, but only a specific, smaller set of ratios affects the prediction of company
bankruptcy. Based on the characteristics that describe companies, financial ratios can
be classified into several commonly used groups (Brealey, Myers & Marcus, 2001, p.
134-144):

*  Debt ratio. Companies can be financed by borrowing from creditors. On that
occasion, they undertake to pay part of the principal and the corresponding
interest within the agreed terms. Debt is used for investment and, together
with its own sources of financing, increases returns to shareholders in good
business conditions. Also, in poor business conditions, the debt reduces
the return to shareholders, bearing in mind that even then the company’s
obligation to repay the debt does not end. Debt ratios show how much debt
an enterprise can take by comparing long-term debt with equity or long-term
tied sources of financing, total liabilities with operating assets, or the ratio of
profit before interest and taxes to interest expense.

* Liquidity ratio. An important segment of the analysis is the assessment of
the company’s solvency and fulfillment of due obligations. For that purpose,
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the liquid assets that the company has at its disposal are considered, which
can be easily transformed into cash. Compared to fixed assets, whose book
value often does not correspond to the market value, with the most liquid
form of working capital, it is easy to establish cash value on current accounts.
However, the problem in liquidity analysis may arise due to the nature of
working capital. Namely, working capital changes its shape quickly and
easily, and liquidity ratios calculated based on financial statements are often
outdated. In addition, companies can settle stocks before the end of the year,
which will increase the company’s liquidity and point out wrong conclusions.
On the other hand, an increase in trade receivables or inventories without
an increase in sales revenue may indicate inefficient management of these
accounts, leading to future write-offs and losses rather than improved liquidity.
It is therefore suggested that the liquidity ratio should be analyzed together
with the efficiency ratios. The most commonly used liquidity analysis is the
current, rigorous and cash liquidity ratio and the ratio of net current assets
and operating assets. However, Mills and Yamamura (1998) argue that cash
flow information may be more reliable for determining liquidity due to the
historical nature of balance sheet positions.

+ Efficiencyratio. Efficiency analysis is conducted in order to obtain information
on how efficiently the company uses its resources. The following ratios are
most often analyzed depending on the form of assets: asset turnover ratio
(sales revenue / average operating assets) and inventory turnover ratio (costs
of sold products / average value of inventories).

»  Profitability ratio. The focus of observing profitability is the profit that the
company makes. The analysis of the profit margin examines the share of sales
revenue in net profit. If the company is financed partly from debt, then the profit
is distributed to the company owners and creditors. In this case, the profit margin
is calculated by comparing the sum of net profit and interest expenses with sales
revenue. A significant indicator of profitability is the rate of return on operating
assets, which is calculated by comparing net profit (or net profit increased with
interest expenses) and average operating assets. Suppose the ratio of net profit
and average value of capital is taken into account. In that case, the rate of return
on capital is obtained, which shows how much profit the company generates on
the engaged equity (Tomasevi¢, Jovi¢, & Vlaovi¢ Begovi¢, 2019, p. 296).

Financial ratios are easy to apply, they do not require special skills for their
calculation. However, the quality of the financial results obtained depends on the quality
of the financial statements. Internal and external users should receive high-quality
information on the company’s operations based on financial reports, through financial
ratios. Although there are different definitions of quality, international bodies and
standard-setting committees consider that the quality of accounting information implies
the reliability and transparency of data in financial statements (Camacho-Minano, &
Campa, 2014, p. 77). Even assuming that the financial statements reflect an accurate
and fair presentation of the company’s operations, these are data relating to past events,
“without appropriate guidance for future action, which may represent an improvement or
deterioration in performance” (Prosi¢, 2014, p. 177).
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These shortcomings of financial statements warn that business decisions should
not be made solely based on analysis using financial statements, without the use of
additional information. Decision-makers need information that they do not find in the
financial statements concerning its performance and forecasting future business. For this
reason, a new, integrated approach is emerging that combines financial and non-financial
data for the purpose of evaluating the company’s operations (Krsti¢, & Boni¢, 2013).

Non-financial variables for developing a bankruptcy prediction model

There are a large number of non-financial variables that can be monitored and
observed. The correct choice of non-financial variables is crucial for making business
decisions, namely the variables that accompany the implementation and success of the
strategy. Managers often rely on their perception when using non-financial variables
without applying statistical and mathematical methods to confirm their assumptions
(Krsti¢, & Sekuli¢, 2007, p. 78), which may indicate erroneous conclusions of the
analysis.

One of the ways to collect non-financial information is the collection through
integrated reporting, which includes financial and non-financial information about
the company’s operations, which raises the quality of corporate reporting. By flexibly
adapting to the needs and requirements of stakeholders, the traditional financial and
economic approach is expanded and improved (Bogi¢evi¢, Domanovi¢ & Krsti¢, 2016,
p. 6). It is applied to a greater or lesser extent by the Republic of South Africa, France,
Sweden, Denmark and the United Kingdom.

The issue of the content of integrated reporting is the subject of the Framework of
the International Integrated Reporting Committee - IIRC (Dumay et al., 2016, p. 167),
and it should provide an accurate picture of the value and performance of companies
through the publication of financial and non-financial information at different times
intervals relevant to all stakeholders concerned. This type of reporting has yet to be
regulated and harmonized, supported by the fact that many companies, despite the lack
of obligation, still disclose on a voluntary basis reports on social and environmental
performance and corporate social responsibility (Knezevi¢, & Pavlovi¢, 2019, p.128).
The popularization of integrated reporting and the linking of diverse information in
reports raises the question of revision of this information in order to assure its validity
and credibility for all interested users.

Integrated reporting includes information relevant to current and future business
related to strategy, management, financial operations, environmental impacts, human
resources, investment development, local communities and threats and opportunities
(Prosi¢, 2015, p. 68). Comprehensive information creates a good basis for making
business decisions related to strategy improvement, risk management, increasing
business efficiency and the like.

In addition to the numerous advantages of integrated reporting, certain problems
have been identified in practice. Namely, it is very difficult to assess and connect
qualitative information related to the environment and socially responsible business with
the company’s financial business. In addition, the problem of presenting intangible assets
in the report remains (Prosi¢, 2015, p. 74).
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One of the most popular ways to collect non-financial information is through
the Balanced Scorecard (BSC). In response to contemporary management challenges,
Kaplan Norton (Kaplan, & Norton, 1992, pp. 71-79) have developed a performance
measurement model that includes non-financial variables in addition to financial ones.
The model was developed through the following four dimensions (Krsti¢, & Sekuli¢,

2007, p. 181):

the financial dimension evaluating the increase in value for business owners,
e consumer dimension that measures consumer satisfaction,
* dimension of internal processes that measure the efficiency of purchase,
production, distribution and other functions in the company,
* dimension of learning and growth that measures the quality of human

resources and their innovation.

In the company’s bankruptcy prediction models, the authors used different non-

financial variables. Some of them are presented in Table 1.

Table 1: Non-financial variables

Non-financial variables

Research study

Audit opinion indicator (1 if clean, 0 otherwise)

Audit qualification indicator (1 if qualified, 0 otherwise)
Number of years of financial statements in the database
Number of consecutive years negative net income

The number of consecutive years sales decline

Marais, Patell, & Wolfson
(1984)

% A Industry output * Cash flow/Sales
% A Industry Output * Total debt/Total assets
% A Company sales / % A Industry output

Platt, & Platt (1991)

Auditor

Auditor opinion

Number of years of income drop
Number of years of negative profit
Number of employees

Leshno, & Spector (1996)

Complexity of capital structure defined by number of major
classes of debtholders

Degree of competitiveness as measured by the Herfindahl—
Hirschman Index

1 if the fraudulent activity was observed, 0 otherwise

1 if resignation by top management took place around the filing
date, 0 otherwise

Ownership concentration: the total number of common shares
outstanding divided by number of shareholders at the filing date
Firm age: measured by months from incorporation date to the
bankruptcy filing date

Barniv, Agarwal, & Leach
(1997)

Gross domestic product growth

Bryant (1997)
Li, & Faff (2019)

Manager Work Experience

Company position on the market

The technical structure of the building
Organizational staff

The competitive advantage of a company
Market flexibility

Greco, Matarazzo, &

Slowinski (1998)
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Industry position

Personnel and staff hiring policy
Technology development and quality innovation
Market niche/trend

Pricing competitive advantage
International competitive advantage
Profit perspective

Quality of management

Relationship between labor and capital
Working conditions and welfare facilities
Industry reputation

Growth potential

Park, & Han (2002)

Federal Budget/Gross Domestic Product
Government Spending/Gross Domestic Product
Money Supply 1

Money Supply 2

Short-Term Interest Rate

Spread between Short-Term and Long-Term Interest Rate Lam, (2004)
Consumer Price Index

Trade Balance/Gross Domestic Product

Current Account Balance/Gross Domestic Product
Effective Exchange Rate

Purchase Price of Crude Oil

Retail Price Index (RPI)
United Kingdom Short Term (3-month) Treasury Bill Rate | Tinoco, & Wilson (2013)
Deflated

Stani$i¢, Mizdrakovi¢, &

Number of employees Knezevi¢ (2013)

Number of years since first registered as a corporate firm
AGDP Giordani, Jacobson, Von
REPO-RATE (short-term interest rate set by the Swedish central | Schedvin, & Villani (2014)

bank)

Registered unemployment rate (urban areas)
Total executive compensation (top 3 executives)

Total director compensation (top 3 directors) Jiang & Jones (2018)

GDP growth per capita

Audit opinion Muiloz-Izquierdo, Laitinen,
Sum of accounting disclosures in the audit report Camacho-Mifano, &
Sum of general disclosures in the audit report Pascual-Ezama (2020)

Source: Overview of authors

Macroeconomic variables can be found within the non-financial variables in the
bankruptcy forecasting models. Jacobson, Linde and Roszbach (2013) examined the role
of macroeconomic factors in bankruptcy prediction and found they were a significant
determinant. Fejer-Kiraly (2015) believes that if there are economic changes in the time
horizon in which the research is conducted and financial variables, it is necessary to
include important macroeconomic variables in the bankruptcy forecasting model. In
addition to accounting, market and statistical variables, Li and Faff (2019) introduced
the most commonly used macroeconomic variable in the form of gross domestic product
growth rates. In addition to also using the Gross Domestic Product Index as one of
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the variables, Giordani and others (2014) improved their model by introducing spline
function (eng. spline functions) to increase the model’s predictive power.

To build a model with high predictability and practical use, Tinoco and Wilson
(2013) combined accounting variables with the market and macroeconomic variables.
Nam and others (2008) have shown that the introduction of macroeconomic variables in
an unstable environment is important for predicting the company’s bankruptcy. However,
they did not extensively analyze the impact of different macroeconomic variables on the
company’s bankruptcy forecasting.

In certain studies, the authors suggest that specific characteristics of the company
be introduced as variables for bankruptcy prediction models. Rose (1992), for example,
proposed raising a human resource variable (capital), under which high-efficiency
and trained human resources reduce the risk of bankruptcy. Dennis and others (1997)
believe the number of business segments needs to be taken into account. If businesses
differ only in size, Beaver and others (2005) believe large enterprises are less likely
to file for bankruptcy. In addition to looking at the height of Wu and others (2010),
they add diversification as a characteristic important for predicting bankruptcy. Stanisi¢
and others (2013) introduced an absolute variable measuring the number of employees
in their bankruptcy prediction model in Serbia, concluding that increasing the number
of employees jeopardizes the company’s successful operation. Bankruptcy prediction
models can also include variables that describe competitive advantage, management
quality, number of years of functions and other non-financial variables.

The importance of non-financial variables in predicting bankruptcy of small
and medium-sized enterprises was examined by both Altman and others (2010) and
concluded that the introduction of non-financial variables increases the accuracy of
model predictions by 13%.

Market variables for developing a bankruptcy prediction model

Although accounting data analyzes the company’s operations, the reason for the
dominance of financial coefficients based on accounting data in bankruptcy prediction
models is not in absolute advantage in predictive power, but in the availability of data (du
Jardin, 2009, p. 5.). On the other hand, market data cannot be provided for each analyzed
company. Companies that are not public and whose shares are not traded on the stock
exchange do not have market data. In underdeveloped and developing countries, fewer
businesses opt to go public, making the availability of market information limited.

On the other hand, in developed economies, businesses collect missing capital by
going to the stock exchange, and market data is usually easy to manage. Therefore, it is no
surprise that models with market variables for predicting the company’s bankruptcy were
developed in the 1970s. Black and Scholes (1973) and Merton (1974) felt that market
value influenced future expected cash flows, thus increasing the model’s predictive power.
However, rigorous assumptions such as normality of yield on shares and the existence
of a coupon-free loan have been made to implement these models without distinguishing
between different forms of loan (Saunders &Allen 2002; Agarwal &Taffler, 2008). By
comparing models based on accounting variables and market models, the researchers
came to different conclusions. While Agarwal and Taffler (2008) believe that accounting-
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based models are not inferior to market-based models, Hillegeist and others (2004)
recommend using market-based models as providing significantly more information
about bankruptcy prediction. Balcaen and Ooghe (2004) believe that if researchers use
only accounting data, they imply the assumption that financial statements contain all
the factors that influence the launch of the company’s bankruptcy. However, because
financial reports do not reflect both internal and external bankruptcy factors, Tinoco and
Wilson (2013) believe it is necessary to include market data in the company’s bankruptcy
filing forecast. Bearing in mind that accounting variable-based models and market-
based models have their advantages and limitations in the application, many researchers
combined these two data sets with building a model with the highest predictive power
(Shumway, 2001; Kealhofer, 2003; Oderda, Dacorogna, & Jung, 2003; Reisz, & Perlich,
2007; Campbell, Hilscher, & Szilagyi, 2008; Mai, Tian, Lee, & Ma, 2019).

Tian, Yu and Guo (2015) explored the relative importance of the different variables
commonly used in studies. The authors concluded that variables based on accounting
data are an effective supplement to bankruptcy prediction information based on market
data on property values. Interestingly, the importance of accounting-based variables
increases with an increase in the observation time horizon relative to market-based
variables. Typically, the following market variables occur in bankruptcy forecasting
models: market value versus book value of capital, yield per share over time, standard
deviations of yield per share, etc. On the other hand, more variables based on financial
statements should be included in the model in companies with excellent information
asymmetry.

Statistical variables for developing a bankruptcy prediction model

In bankruptcy prediction models, authors apply statistical variables such as
average, maximum, minimum, standard deviation, or variance of a particular financial
account value or economic variable. Often, it is easier to handle high-value data
and natural logarithm, which is an inverse function of the exponential function. The
logarithmic transformation of financial indicators achieves greater accuracy of predictive
models (Bradbury, 1988). Although the application of logarithmic function may increase
the power of a given variable that is important for the process of regression (Altman,
& Sabato, 2007, p. 343), there is a risk of losing the interpretive power of the variable
reflected in the complex explanation of the variable trend, as well as the “business and
economic logic of the variable itself” (Nikoli¢, 2014, p. 45). The table shows some of
the studies that use the logarithmic transformation of the financial indicator to predict
bankruptcy.
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Table 2: Variables with logarithmic transformation of financial indicators

Variables Research study
log(Total Assets/GNP price-level index) Ohlson (1980)
log (Interest Coverage+ 15)
log (Total Assets) Frydman, Altman, & Kao (1985)
log (Tangible Asset turnover) Karels, & Prakash (1987)
log (Total Assets)

log (Interest Coverage)
StDv (EBIT/Total Assets)
StDv (Log(EBIT/Total Assets)

Natural Log of Total Assets deflated the GDP | Barniv, Agarwal, & Leach (1997)
log (Total Assets) Korol (2013)

log (Sales) .
log (Total Assets) Tian, & Yu (2017)

In (Current assets/Current liabilities) Gupta, Barzotto & Khorasgani (2018)
log (Total Assets)

log (Sale)

log (Price)

log (Market Capitalization)
log (Price)

log (Market Capitalization)

Leshno, & Spector (1996)

Mai, Tian, Lee & Ma (2019)

Cao, Liu, Zhai & Hua (2020)

Source: Overview of authors.

Standard deviation is a measure of the deviation of value from the arithmetic
environment of the observed sample that can also be found as variables in the company’s
bankruptcy prediction models. Marais, Patell and Wolfson (1984) used as one of the
variables the standard deviation of the company’s common stock yield rate, while Leshno
and Spector (1996) calculated the standard deviation of the business property yield rate
measured through the ratio of profit before taxes and interest and business assets, and
the standard deviation of the logic of the relationship between taxes and interest and
business assets.

Conclusion

Most authors use financial accounts and financial statements as variables to
develop bankruptcy prediction models. No analysis of a company’s operations can be
imagined without interpreting the value of financial accounts and financial statements.
Nevertheless, the conclusions’ quality is directly related to the credibility and quality of
information presented in the financial reports. Adding to this, the timing and time period
of financial reporting, numerous authors believe that this information alone is insufficient
to decide on the company’s operations and forecast future operations. For this purpose,
non-financial variables related to innovation, quality of processes, products or investment
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in employee training are used more and more. Some authors believe that variables should
be introduced in bankruptcy prediction models that will represent specific characteristics
of the company, such as human resource variables, number of business segments, etc.
Based on non-financial variables, relevant areas of action should be disclosed whose
improvements directly positively affect financial indicators.

The most commonly used non-financial variable is the macroeconomic variable
in a gross domestic product index. An unstable environment requires the introduction of
other macroeconomic variables, such as inflation or unemployment indicators.

The loss of the power of predicting financial variables, according to many authors,
is compensated by the use of market data that reflects both internal and external impacts
that contribute to the initiation of bankruptcy proceedings. Combining variables based
on accounting and market data contributes to the development of high-power prediction
models. However, in countries with underdeveloped capital markets, it is not possible to
collect adequate market data that could be used to develop and implement models.

For easier handling of high-value data in bankruptcy forecasting models,
logarithmic transformation of financial indicators and balance sheet positions is used.
This achieves greater accuracy of predictive models.

The paper provides a comprehensive overview of empirical research related to
developing bankruptcy prediction models using different variables. By drawing attention
to the pros and cons of individual variables and their impact on the power of prediction
in certain economic circumstances, the paper can be helpful to researchers developing
new models. Although many studies are used in the paper, insufficient attention is paid
to predicting bankruptcy for companies operating in emerging markets, such as Serbian.

In addition to choosing variables, developing a high prediction accuracy model
also depends on choosing a classic algorithm (e.g., Discriminatory analysis, logistical
regression, neural networks, etc.). Although variables are most often represented by
financial coefficients that describe the company’s business, the choice of variables also
depends on the economic environment in which the company operates, the development
of capital markets, etc. By choosing different variables and different classification
algorithms, different prediction accuracy results are usually obtained. Therefore, the
subject of future research will be an analysis of the impact of different classification
algorithms for developing high-power models of bankruptcy start-ups, as well as limits
on their use.
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proposed a multicriteria decision-making methodology, applied for a case of
themeat processing industry for cans as a packaging material supplier selection
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Vi udeHmupukayuju, UCRUMUSARY U PaHeupajy no gaxmopuma esanyayuje,
QuHAHCUJCKUM,  KBATUMAMUBHUM U  KPUMEPUJYMUMA CUCTIEMA  YNPAG/barsd
oHCUBOMHOM cpeourom. Pesynmamu oee cmyouje Oonpunoce ysohery 3eneHux
HAOABKU Y cucmemy Ynpasoarsd HCUSOMHOM CPEOUHOM U Kéaaumemy 000as/baua.
O0parcuso nakogarwe y npexpambenoj uHOyCmpuju je peramueHo HO8 NPUcmyn
EKOTOUIKUM ACNEeKMUMA 34 NAKOBAIbE U MO0 OU 0a UMA KbYUHY VIIOZY Y 3€eHOM
aHYY CHADOEe8ara NPou3eo0re Xpaue, y NAPMHEPCMEY 3a 00PHCUSU PA360] U
KOPROPAMUGHOM 3€1eHOM U MUy 000abaya u KomnemeHyujama Kynayd.

Kwyune peun: senenu u muy nanya cnaboesarsa, 3eiemne nepopmance, guuie
Kpumepujymcko oonyuusarbe, AXII.

Introduction

Supplier selection is the process in which companies identify, evaluate and
contract with suppliers and is growing to be an important but complex issue, as it
involves many factors and decisions (Mitic et al, 2021; 2021a). Some researchers agreed
that a combination of factors should fit not only the technical requirements, but also the
company’s strategy (Miski¢ et al, 2017; Kvrgic et al, 2020), and even more, demand that
suppliers would have to ---reduce environmental impacts (Jevtic et al, 2020).

A food manufacturer must evaluate potential packaging suppliers according to
some of the following delicate characteristics when selecting a PMS (Popovic et al,
2020): availability of the technological base necessary to produce the packaging material;
skilled labor force availability for the packaging material production; a requisite standard
of quality program; technical support for maintaining the components; volume flexibility
to manufacture different lot sizes; product flexibility to efficiently manufacture many
products; effectiveness in protecting the manufacturer’s proprietary information. In this
regard, they are usually asked to pass an independent audit to check good manufacturing,
hygiene and environmental practice (Srebro et al, 2020; Jevtic et al, 2020a; 2018;
2014; Radovic et al, 2013; 2013a; Turanjanin et al, 2020).

All these developments motivated the authors to propose a supplier selection
model for a meat processing company from Serbia using analytic hierarchy process
(AHP) approach respecting the green environmental standards and criteria in the
selection process.

The article is structured so, that after the abstract, introduction and literature review
are presented key findings and discussion in the process of decision-making integrating
it in multicriteria approach helped by AHP method. At the end are given conclusions and
references.

Methodology
The objective of the research is the selection of suppliers introducing the criteria

of green economy, image and performance as required environmental standards in the
supplier evaluation system and encouraging the very competitiveness of the meat industry
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and suppliers in the supply chain. The company selected for the case study considers
the analytic hierarchy process (AHP) and techniques suitable decision framework for
evaluating and prioritization of green suppliers, Figure 1.

In the research the analytic hierarchy process (AHP) is used for the elaboration of
the results as the multi criteria decision-making (MCDM) modeling and methodological
tool for dealing with the suppliers’ selection problem.

The method has been developed by Thomas Saaty (2001; 2002; 2004).
It includes a weighted method (Muralidharan et al, 2002; Cupic & Sukonovic,
1995; Thanaraksakul & Phruksaphanrat, 2009). The method supportsthe potential
suppliers rating with respect to weighted factors determined by the procurement
department. Weber & Current (1993), Partovi et al. (1990), Degraeve et al. (2000), and
De Boer et al. (2001). The application of this method is further based on the theoretical
works (Humpreys et al, 2003) on the: Evaluation of the environmental performance of
a company’s existing operating system, Environmental efficiency, Green image, and
Environmental flexibility In the model application the decision-maker (DM) performs
pair-wise comparisons, and, the pair-wise comparison matrix and the eigenvector are
derived to specify the weights of each parameter in the problem.

Figure 1. Proposed research model

it maliaciiog
Criteria definition|
AHP Method Aplication
+

Ros
Satisfactory?

Yes l

Final Decision

No

suggeestion

Source: Authors

The whole process is according to the figure 1 consists of further steps:

1. Constructing AHP decision model. AHP decision model was constructed and
based on opinions of directors of the relative departments working in the company.
Food Company’s team defined 7 criteria for the evaluation of three suppliers,
mostly based on a green approach. According to company’s preferences there are:
factors concerning the quality of cans as a product, including an eco-design, easily
understanding and an easy measurement. The production technology, EMS and
organization, green image, and cost, delivery, and financial conditions (Table 1).
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Table 1. Evaluation criteria.

C No.

Criteria

Quality

Production technology
EMS & organization
Green image &
competencies
Delivery

Cost

Payment flexibility

Definition

Quality Includes the material terms of use suitability of
a green product, use time and the duration, a suitability
innovation, an eco-design, easily understand, measured

Clean, green origin, DE

Environmental management system and organization, ISO
14001 certification inclusion

Includes  a supplier’s: green image, environmental
performance environmental efficiency, green competencies
Important especially for time based companies. Defined a
of time required for the necessary materials and how many
days or hours it takes to supply these materials

Defined as the summation of a net price after discount (if
any) for purchased materials by the manager of department
The company attaches the importance to the payment
in terms of delay or an installment. Possible trade credit
inclusion. These are preferred more if available

Source: Saaty (1980)

A hierarchy problem decomposition in the suppliers’ selection is presented in

Figure 2.

64

Figure 2.4 hierarchy by AHP method problem decomposition

Suppliers’ selection

Source: Authors’ calculations

Determining weights of criteria. The decision-makers (DM) perform pair-
wise comparisons, and, the pair-wise comparison matrix and the eigenvector
are derived to specify the weights of each parameter in the problem in the
process of choosing the superior alternative. Seven factors are taken into
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the consideration simultaneously, allowing for dependence, a feedback
and numerical trade-offs to arrive at a synthesis or the conclusion. The scale
of the measurement for AHP is proposed in a table 2.

Table 2. The 1-9 scale for AHP

Definition
Equal importance

Moderate importance of one over
another

Very strong importance of one over
another

Very strong importance of one over
another

Extreme importance of one over
another Importance of one over
another

Intermediate values

Explanation Importance
intensity

Two activities contribute equally to the 1

objective

Experience and a judgment strongly 3

favor one over another

Experience and a judgment slightly 5

favors one over another

Activity is strongly favored, and its 7

dominance is demonstrated in a practice

Used to represent a compromise between 9

the priorities listed above

Used to represent a compromise between 2,4,6,8

the priorities listed above

Source: Authors according to Saaty (1980).

2. Evaluating alternatives (suppliers) based on each criterion. It will assess
each of the 3 alternatives based on 7 considered a decision-making criterion.
3. Evaluate alternatives based on all criteria. During this step, each alternative
gains its value. The aim is to evaluate all performances, especially
environmental performance and a green image of 3 suppliers of cans for the
meat processing company end to calculate the mean values for each supplier.
4. In this step, the normalized a decision matrix is constructed. The choice of
alternatives. The highest degree of value determines the best solution to the

supplier, and vice versa.

Results

As the results of the team discussion on the evaluation of 3 suppliers and
7 criteria and synthesized of previous steps of the multi criterion ranking of
alternatives, the best supplier (labeled as an action -alternative) are selected, as the
best overall. The synthesis procedure is presented in a table 3, in which values are
obtained by multiplying the weight of the criteria with the participation of the action
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in these criteria

Table 3. Decision-making problem Synthesis

. Weights of . Weights of  Weights of Criteria
Lot Cr%teria ALl alterg}lative anigi Alternative
a, 0.697 0.266
C, 0.381 a, 0.232 0.088
a, 0.072 0.027
a, 0.617 0.131
C, 0.212 a, 0.302 0.064
a, 0.081 0.017
a, 0.685 0.115
C, 0.168 a, 0.247 0.042
a, 0.068 0.011
a, 0.467 0.043
C, 0.093 a, 0.376 0.035
a, 0.157 0.015
a, 0.694 0.052
C, 0.074 a, 0.231 0.017
a, 0.075 0.006
a, 0.638 0.031
C. 0.049 a, 0.281 0.014
a, 0.081 0.004
a 0.522 0.011
C 0.022 a, 0.382 0.008
a, 0.095 0.002

Source: Authors’ calculations

By totaling the value for each action (supplier) according to each criteria from
table 3, the total value of each share for all the criteria together is observed.

Alternative a,

TaI:CI*CKIa]+c2*CZaI+C3*C3aI+C4*C431+C5*C531+C6*C681+C7*C
78120.381*0.697+0.212*0.617+0.168*0.685+0.O93*0.467+0.074*0.694+0.049*0.638+0.022*0.522=0.266+0.
131+0.115+0.042+0.052+0.031+0.011=0.650

Alternative a,

TaZ:CI*CIaZ+C2*CZaZ+C3*C3a2+c4*C432+C5*C582+C(\*C682+K7*C
78220.381*0.232+0.212*0.302+0.168*0.247+0.O93*0.376+0.074*0.231+0.049*0.281+0.022*0.382=0.088+0.
064-+0.042+0.035+0.017+0.014+0.011=0.268

Alternative a,

Ta3:cl*cla3+c2*cla3+c3*C383+C4*C433+C5*C533+C6*C633+C7*C
73320.381*0.072+0.212*0.081+0.168*0.068+0.093*0.157+0.074*0.075+0.049*0.081+0.022*0.095=O.2027—
+0.017+0.011+0.015+0.006+0.004+0.002=0.082
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The supplier’s total rank relative to the target (composite normalized vector) is: a,
(0.650); a, (0.268); a, (0.082). The resulting values represent the final results, are shown
in Figure 3.

T T T

al>"a2>"al3

Figure 3. Comprehensive Supplier Ranking Synthesizes

a3 0.082

a2 0.268

al 0.650

g.0c00 0.100 0.200 0.300 0400 0.500 0.600 0.700

Source: Authors’ calculations

Discussions

According to the results of the conducted a process of a multi-criteria decision-
making on the selection of suppliers of cans for the meat industry as selected case, it can
be seen that the selection was performed according to the defined criteria by the team of
the production company. The criteria successfully referred to aspects of an environmental
protection, a green economy and standards, a technology, prices and a delivery, as well as
finance. The best action — al is the supplier who has met the individual criteria, as well
as all criteria with the highest rank, then the supplier a2. The worst grades for individual
criteria and group criteria were given to the supplier a3.

Conclusion

These conclusions support the justification of introducing the criteria of a green
economy, an image and performance as required environmental standards in the supplier
evaluation system and encourage the very competitiveness of the meat industry and
suppliers in the supply chain. Environmentally-friendly (sustainable) packaging’s cans
in which meat products (ready meals, cold cuts, meat cuts) are packed, reduce the
warming, a carbon footprint and greenhouse gases. They divert tons of metal and plastic
and other non-degradable materials from landfills (Mihajlovic et al.2013).

Specific criteria for PMS selection as a risk of a disruption, a volume and product
flexibility and an innovation are not included, what could be found as the limitation of
this approach
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Abstract

The aim of this paper is to present, decompose and analyze time series of average
gross and net nominal and real wages in the Republic of Serbia. The paper presents
monthly time series of wages for the period from January 2001 to December 2020.
Time time series of wages are seasonally adjusted using the sofiware JDemetra +,
ver. 2.1.0 and the X13-ARIMA program. Real gross and net wages were obtained
by dividing the series of nominal average gross and net wages by the retail price
index (until January 2009) and then by the consumer price index (since January
2009). It has been noticed that there are three periods in the movement of time
series of wages. In the period before the Global Financial and Economic Crisis
(2000-2008), nominal and real wages recorded a strong upward trend. In the post-
crisis period, from 2009 to 2017, there was a slowdown in wage growth. In that
period, nominal wages were rising, and as a consequence of inflation, real wages
stagnated. In the third period, from 2018-2020, due to wage growth in the public
sector and low and stable inflation rates, both nominal and real wages have been
growing. The beginning of each of these three periods coincides with changes in
the methodology of calculating the average wage, which affected the appearance
and variability of time series of wages, and especially the seasonal component in
the series.
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HOMMUMHAJIHE U PEAJIHE 3APA/IE Y PEIIYBJIMIIU
CPBUJHA 2001-2020.

Ancrpakr

Luw 0602 paoa je npuxas, 0eKOMRO3UYUJa U AHATU3A BDEMEHCKUX CEPUJa NPOCEUHUX
b6pymo u Hemo HOMUHAMHUX U peannux 3apaoa y Penyonuyu Cpouju. V pady cy
npukasare meceune cepuje sapaoa 3a nepuod oo janyapa 2001. oo deyembpa 2020.
2o0une. Bpemencke cepuje 3apada decezonupane cy npumerom copmeepa JDemetra-+,
6ep. 2.1.0 u npoepama X13-ARIMA. Peanne d6pymo u memo 3apade O0obujene cy
odemervem cepuja HOMUHATHUX NPOCEUHUX OPYMO U Hemo 3apadd UHOEKCOM YeHd HA
mano (0o janyapa 2009. 200une) a 3amum uHOEKCOM NOMPOUIAUKUX YeHa (00 janyapa
2009. 2o0une). Youero je oa ce y Kpemarby 6DeMEHCKUX cepuja 3apaoa paziukyjy mpu
nepuooa. Y nepuody npe [hobanne gunancujcke u exonomcke kpuse (2000-2008.)
HOMUHATIHe U peaiHe 3apade benedxce cradxcan pacmyhu mpend. Y nepuody narkou
kpuse, 00 2009-2017. 2o0une dowino je do ycnopasarsa pacma 3apaoa. Homunanne
3apade pacmy, a kao nocieouya ucoxe uxgnayuje, pearne 3apade cmaznupajy. Y
mpeliem nepuody, 00 2018-2020., noo ymuyajem pacma 3apaoa y jagHOM ceKmopy u
HUCKe U cmabuine cmone unghnayuje pacniy u HOMuHante u peaite 3apaoe. Ilouvemax
€6aKoz 00 06a MpU NEPUOOA KOUHYUOUPA CA USMEHAMA Yy MEmooonocuju 0bpauyHa
npoceune 3apade, Koje cy ce 00pasuie Ha u32ied U 8apujaduuen 6peMeHcKUx cepuja
3apaodd, a HapoOuUMo HA CE30HCKY KOMIOHEHMY Y cepujama.

Kawyune peuu: npoceune 6pymo sapade, npoceune Hemo 3apade, HOMUHATHE
3apade, peanne 3apaode, Penybnurxa Cpbuja

Introduction

Traditionally, time series of wages have always occupied a prominent place in the
national statistics of the Republic of Serbia. Except in regular monthly releases, data on
wages in Serbia were published for the Socialist Federal Republic of Yugoslavia in the
publications of the former Federal Statistical Office entitled /ndex (published monthly) and
Economic Trend (published quarterly); for the Federal Republic of Yugoslavia, the data
were published in the publications of the Statistical Office of Serbia and Montenegro, /ndex
and Economic Trend, which continued to be published even after the break-up of the SFRY;
finally, for the Republic of Serbia, data on wages have been published in the publications of
the Statistical Office of the Republic of Serbia (SORS): Monthly Statistical Bulletin which
is a monthly periodical, and Trends, published quarterly.

For many years, since the time of the Socialist Federal Republic of Yugoslavia,
within the Federal Statistical Office, the Time Series Database functioned, first on the
HOST IBM system, and from January 2014, the Time Series Database on SQL Server,
under the IST application started functioning. Transfer of the analog Time Series Database
on the PC platform within the IST application on the SQL server was a painstaking task
which lasted from August 2011 to February 2015. The abbreviated methodology of the
SORS Time Series Database on the HOST IBM system has been described in two issues
of Trends (Peri¢, Radanov-Radicev, Zlatanovi¢ & Milovanovié, 2011a; Deri¢, Radanov-
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Radicev, Zlatanovi¢ & Milovanovi¢, 2011b). From the first issue of 7rends, published in
2004, until 2017, every year in the March issue of this publication, a complete list of time
series of the Database Time Series was published with the presentation of time series by
groups, subgroups and activities, as it has been described in Peri¢ & Zlatanovi¢ (2017).
A number of time series, including the series of wages, were presented in graphical,
index and analytical form. For selected series, a series of original monthly data, trend-
cycle components and base or chain indices for the current and previous two years were
published. The Trends published time series of nominal and real average gross and net
wages in the form of series of base indices. The aim of this presentation was to monitor the
dynamics of nominal and real wages.

In 2010, within the Statistical Office of the Republic of Serbia, a Dissemination
Database was developed, which can be accessed via the Internet. The Dissemination
Database provided access to time series to all interested users. A large number of time
series of wages are also available in the Dissemination Database: average monthly
wages, average wages by activities, by municipalities, by status of business entities, by
qualification level, by gender and age, average wages in the public sector, monthly and
annual wages indices. In addition to the Database, the Statistical Office publishes data on
wages in the Statistical Yearbook of the Republic of Serbia, Statistical Calendar of the
Republic of Serbia, Bulletin Survey on the Structure of Wages, Monthly Statistical Bulletin,
Municipalities and Regions of the Republic of Serbia, monthly Statistical Releases and
Trends, which is still published quarterly. The Trends publication today publishes basic
data on wages: average wages, wages by economic activities, wages in the public sector,
indices of nominal and real wages.

The paper presents time series of nominal and real gross and net average wages in
the period 2001-2020. The aim of the paper was to analyse the structure of time series
of wages and to show the movement of nominal and real wages. The seasonal character
and variability of time series of wages were analysed. In addition, annual wage growth
rates for three periods were calculated (for the period before the Global Financial and
Economic Crisis, from 2000-2008; for the post-crisis period, from 2009 to 2017, and
for the period from 2018-2020). Also the index series of nominal and real wages were
analysed in order to gain insight into the dynamics of nominal and real wages.

After the Introduction, the second part of the paper entitled Theoretical Foundations
and Literature Review gives the most important definitions used in calculating average
wages, presents how the average wages have been calculated and how the methodology
for calculating average wages has changed twice, in 2009 and 2018. The papers and
authors who dealt with wages in the Republic of Serbia are presented and the aspects
of wages they researched are reviewed. The third part of the paper, entitled Research
Design and Methodology, presents the methodological details of the research, the process
of seasonal adjustment of time series of wages and the model used in this process. It is
explained how the indices of nominal and real wages were calculated. The fourth part of
the paper, entitled Research Results and Discussions, presents monthly series of average
gross and net wages and analyzes their characteristics. Monthly series of indices of
nominal and real gross and net wages are also presented here and the dynamics of nominal
and real wages are analysed. Finally, in the Conclusion, the most important findings are
summarized. The Appendix provides charts showing the time series components of gross
and net wages, tables containing descriptive statistics indicators for the series of gross
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and net average wages for the period 2001-2008, 2009-2017, and 2018-2020 and also
tables with monthly data on gross and net wages for the entire period from 2001-2020.
It is of practical importance to know the basic descriptive statistical indicators such as
standard deviation, measures of variation and ranges of variation. These indicators of
descriptive statistics can be of great use in the analysis and give additional insight into
the movement of wages in certain periods.

Theoretical fundamentals and literature review

The significance of time series of wages is great. Wage data are used to monitor
the purchasing power of the population and as an indicator of living standards. Wage
monitoring gives timely information for the analysis of economic trends and provides
analysts and economic decision makers with an adequate starting point for analysing,
forecasting and econometric modelling. Average wages are of the greatest importance
in the analysis of wages. Average wage is a calculation category that is obtained on the
basis of aggregated data on the number of employees and the mass of wages paid at the
level of the business entity. Average wages serve as a starting point for calculating a large
number of economic and social indicators, adjusting pensions and formulating various
policies. The average wage is used to calculate the base for personal income tax, the base
for calculating contributions for compulsory social insurance, for calculating the pension
base and a number of other financial benefits such as unemployment benefits, severance
pay, exercising the right to social assistance and so on.

Until December 2017, data on wages were collected by the Statistical Office of
Serbia on the basis of the Monthly Statistical Survey on Employees and Employee Wages
under the name RAD-1. The reporting units that submitted data in the survey were legal
entities and entrepreneurs. For legal entities, the sample included 8,000 reporting units
or about 65% of employees, and data on employees’ wages working for entrepreneurs
were obtained from the records of the Tax Administration. The calculation of the average
wage included the wages paid in the reporting month, regardless of the month in which
they were earned: “Since January 1997, and according to the instructions of the Federal
Bureau of Statistics of February 21, 1997, average wages are calculated by the mass
of wages paid in the reporting month divided by the number of employees according
to the data of personnel records at the end of the reporting month. Data on average
wages refer to all employees according to the data of personnel records, regardless of
whether all of them received wages in that month” (Statistical Office of Serbia, 2009,
1). The calculation of the average wage did not include the wages of employees in the
Ministry of the Interior, the Ministry of Defence, as well as the wages of employees
based on contracts for temporary and occasional jobs. Data on average monthly wages
were available 25 days after the end of the reporting month.

Since January 2018, there has been a change in data sources and methodology
for calculating average wages. Namely, the average wage is calculated on the basis
of data on wages from the records of the Tax Administration, which are collected
through the electronic Tax return for withholding tax (form PPP-PD). Average wages
are calculated on the basis of amounts of computed wages for the referent month and
number of employees, expressed as full-time equivalent — FTE.Thus, the survey covered
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all business entities that submitted to the Tax Administration an electronically completed
form of tax return PPP-PD with calculated wages. In this way, a more complete coverage
of wages was provided and the quality of wage data was improved. With the changes
in the methodology, average wages are calculated on the basis of wages calculated for
the reporting month. Data on average wages are available 55 days after the end of the
reporting month. In addition to the average wage, the median wage, wage distribution,
wage gap and other wage statistics are calculated.

Prior to this change in the method of collecting data on wages, there was another
change in the methodology for their collecting that occurred in 2009. Starting from
January 2009, the previous sample for calculating the average wage was expanded, so
that in addition to wages paid to employees of legal entities, when calculating average
wages, the wages paid to employees working for entrepreneurs (individuals) were taken
into account. “Since January 2009, in addition to data on average wages of employees
in legal entities (collected by Monthly statistical survey on employees and their wages
RAD-1), data on employees’ wages working for entrepreneurs (obtained from the
Ministry of Finance — Tax Administration) are also included in the calculation of average
salaries and wages.” (Statistical Office of Serbia, 2009, 1).

In the following, we will see how this coverage expansion, which was done first
in 2009 and then in 2018, reflected on the appearance and movement of time series of
wages. But before that, let’s state how the wage is defined and what is its coverage.

“In the research on wages (in accordance with the Labour Law and the Law
on Personal Income Tax), wages encompass all payments to employees on which the
corresponding taxes and contributions are paid at the expense of employees (gross wages).
Wages excluding taxes and contributions (net wages) are wages without corresponding
taxes and contributions. In accordance with Article 105 of the Labour Law, the wage
of an employee consists of all benefits for work performed and time spent at work,
benefits based on employee contributions to the employer’s business success (awards,
bonuses) and other benefits based on employment in accordance with the general act
and employment contract. In accordance with Article 13 of the Law on Personal Income
Tax, wages include compensations for work of employees outside employment (based
on contracts for temporary and occasional work - Article 197 of the Labour Law), as
well as personal wages of entrepreneurs” (Statistical Office of Serbia, 2019). The wage
includes the following incomes: payments for overtime work, night and shift work,
compensations for unperformed working hours (annual leave, paid leave), meals during
work (“hot meal”), recourse, rewards and bonuses. “Hot meal” and recourse are included
in wages by the amendments to the Labour Law from 2001 (Statistical Office of Serbia,
2019). Employees’ wages do not include payments based on employment contracts,
compensation for arrival and departure expenses (travel expenses), reimbursements
for business trips in the country and abroad, severance pay, jubilee awards and similar
payments on which taxes and contributions are not paid (Statistical Office of Serbia,
2018, 3).

Wages in the Republic of Serbia have so far been analysed in several scientific
and professional papers. In an extensive study sponsored by the International Labour
Organization (ILO), Arandarenko and Avlijas (2011) analysed wage trends in the period
2000-2008 and the wage policy pursued at that time. Peri¢ and Radovié¢-Stojanovié
(2012) presented and analysed the movement of wages in the period 1994-2011. Arsié
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and Vuksanovi¢ (2017) analysed the level and dynamics of wages in the period 2001-
2017, with an emphasis on the factors on which wages in Serbia depend. Ani¢ and
Vuksanovi¢ (2019) gave another analysis, this time with a review of the problems of
inequality in the amount of wages. Kostadinovi¢ and Stankovi¢ (2020) dealt with the
level of wages in the Republic of Serbia and regional differences in the amount of wages.
The publication Trends of the Statistical Office of Serbia regularly publishes basic data
on wages and analyses the movement of the index of nominal and real wages (Statistical
Office of Serbia, 2021, 34-35). In all these publications, the annual data on wages are
presented and analysed.

Research design and methodology

The monthly series of wages are presented here. The monthly data clearly show the
characteristics of the time series of wages and the phase in the movement of wages. As
will be seen below, time series of wages have a pronounced seasonal character. Seasonal
fluctuations are a characteristic of many economic time series, and the course of the time
series can be influenced by the effects of working or trading days, the effect of leap year
and national calendar holidays and the effect of outliers - values of the series that differ
significantly from other observations. The process of seasonal adjustment of time series
identifies and eliminates the effects of regular and periodic repetition of these factors,
i.e. the seasonal component and the effect of outliers, in order to gain a clearer picture of
the dynamics of economic processes. Thus, the everyday, or rather monthly or quarterly
reality is transformed into a reality in which the seasonal component is missing. We will
see how the seasonal component manifested itself in the time series of wages.

The paper presents monthly data on average gross and net wages in the period from
January 2001 to December 2020. Time series of wages are seasonally adjusted using the
software JDemetra +, ver. 2.1.0 and the X13-ARIMA program. As a result of the seasonal
adjustment procedure, the following were obtained: seasonally adjusted series, trend-cycle
component and irregular component of time series of wages.

Since January 2014, the official statistics of the Republic of Serbia have started using
the JDemetra + software and the X13-ARIMA program within it. Both programs: X13-
ARIMA and TRAMO-SEATS within the JDemetra + software are intended for the analysis
and modelling of time series of monthly and quarterly periodicals. They are designed to
reliably meet the needs of professional analysts, mostly because they have the ability to
work with large sets of time series in a completely automatic way. Version 2.1.0 of JDemetra
+ software was used in this paper. The main features of the X13-ARIMA program, within
this software are forecasting and seasonal adjustment, detection of periodic fluctuations,
adjustment and correction of outputs, trend assessment, calendar and seasonal factors,
graphical and diagnostic effects.

Of all the models that have been used for many years, the most widely used for
most economic monthly and quarterly series in the statistics of the Republic of Serbia
was the Airline Seasonal Model (0,1,1) (0,1,1). However, other types of X13-ARIMA-
SEATS models can be used, using diagnostic tests and criteria of JDemetra + software,
but the nature of the economic series must always be taken into account, i.e. the economic
activity it represents. In the seasonal adjustment of time series of wages, the Airline
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model was used here.

When seasonally adjusting the time series of wages, the calendar and specifications
are made according to the Instructions for seasonal adjustment of time series of the
European Union. The series are seasonally adjusted using Eurostat software: Demetre
2.1.0, X13-ARIMA program, RSA5c model, log transformation and ARIMA model type,
i.e. Airline model (p, d, q) (P, D, Q) =(0,1,1) (0,1,1), including the National Calendar for
the Republic of Serbia, which was made according to Eurostat Recommendations for the
construction of the calendar. The overall rating is Good for all 4 series. “Level shift” as
a parameter is not excluded during the seasonal adjustment, in order to better notice the
effect of the transition to a new methodology for calculating wages. Otherwise, when it
(LS) is switched off, the trend becomes smooth even at the point of transition to the new
methodology.

In the general case, the designation for the seasonal multiplicative model is ARIMA
(p, d, @) (P, D, Q) s, where s represents the season period (s = 4 for quarterly series, and
s = 12 for monthly series), p is the order of the autoregressive component, d is the level
of integration of the time series, q is the order of the moving average component, P is the
order of the seasonal autoregressive component, D is the level of seasonal integration,
Q is the order of the seasonal component of moving averages. The Airline model
(0,1,1) (0,1,1) stands out as a special case of seasonal ARIMA models that describe the
stochastic nature of the seasonal component. This model was used to analyze the time
series of the number of transported passengers in air traffic, and therefore it is called the
“airline model” in the literature (Kovaci¢, 1995, 205). This model describes a time series
characterized by ordinary and seasonal integration of the first order (d=D=1), i.e. its
stationary representation is obtained by simultaneous application of the first difference
operator and the seasonal difference operator. After the transformation, the time series
then follows a seasonal multiplicative model of moving averages of the first order. At the
same time, the Airline model is applied as a default model in several TRAMO/ SEATS
and X-13ARIMA-SEATS specifications, as many studies have shown good applicability
of this model to explain monthly and quarterly time series that have pronounced seasonal
dynamics (Grudkowska 2016, 120).

The dynamics of nominal and real wages in the paper was analysed on the basis of
monthly indices of nominal and real gross and net wages. The procedure for calculating
the indices of nominal and real wages in wage statistics is standard and well-known:
first, nominal wages are converted into indices of nominal wages on some basis (here
in the paper based on the 2019 average, since the last available data are from the end of
2020). Real wage indices are obtained by dividing nominal indices by the corresponding
deflator. Here, in order to obtain real wage indices, it was necessary to form an appropriate
monthly time series that will serve as a deflator of nominal wage indices. The consumer
price index, which is the official measure of inflation in the Republic of Serbia and is
commonly used as a deflator of nominal values, has been calculated and monitored
since January 2007 and since January 2009 is the official measure of inflation in Serbia
(National Bank of Serbia, 2009, 13). Until 2009, the official measure of inflation was the
Retail Price Index. Accordingly, a series of deflators was formed - until December 2008,
nominal wage indices were deflated by the Retail Price Index, and since January 2009,
by the Consumer Price Index.
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Research results and discussion

The average gross wage in the Republic of Serbia in 2001 amounted to 8691 dinars,
and in 2020 it amounted to 82,984 dinars. The average net wage in 2001 was 5,840
dinars, and in 2020 it was 60,073 dinars. In the period 2001-2020. year, the average gross
wage increased 9.5 times and the average net wage 10.3 times. At the beginning of the
period, net wages amounted to 67.2% of gross wages, and at the end of the period 72.4%
of gross wages. Gross wages increased at a rate of 12.6% on average per year and net
wages at a rate of 13.1% on average per year (calculated as the geometric growth rate of
average annual gross or net wages for the period 2001-2020, with data on average wages
for the year taken from the Dissemination Database of the Statistical Office of Serbia).

The monthly time series of average gross and net wages are shown below.

Figure 1 Average gross and net wages in the Republic of Serbia 2001-2020, RSD
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Source: Statistical Office of the Republic of Serbia; Author’s presentation.

There are three periods in the movement of time series of wages: the first from
2001 to 2008, the second from 2009 to 2017, and the third from 2018 to 2020. The
beginning of each of these periods coincides with the transition to a new methodology
for calculating average wages.

Time series of wages show a pronounced seasonal character. Every year, wages
systematically record a pronounced monthly growth in December due to various
payments (bonuses, 13th wage, arrears) and an even more pronounced monthly decline
in January due to holidays, celebrations, vacations. February could be marked as the
month of the revival of gross wages, after a significant drop in January, which is in fact
the result of a low level of wages in January, rather than a real revival of wages. As the
average wage increased over the years, the seasonal component in the series of wages
became more and more pronounced.

The seasonal component in the series has changed over time. After 2009, with
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the inclusion of data on employees’ wages working for entrepreneurs in the sample
for calculating the average wage, the seasonal component is even more pronounced,
especially in the second half of the period from 2009 to 2017. A more representative
sample and higher coverage (inclusion in the sample data on employees’ wages working
for entrepreneurs since 2009) introduced additional seasonal variability in the series of
average wages.

The intensity of seasonal influence in time series is affected by composition of
calendar and the intensity of seasonal factor. Upon deseasoning and detrending, there
remains an irregular component which captures such influences such as strikes, work
stoppages, changes of economic policy, foreign trade regime, changes of measuring
certain economic values — methodology. The irregular component oscillates around
one, more or less depending on some immeasurable exceptional influences. Here, in the
series of wages, variability of irregular components is most pronounced in the first period
from 2001-2008, while in the remaining two sub-periods it is relatively stable oscillating
around one (see in Appendix).

Net wages vary more than gross wages, the greatest variability in both series being
recorded in the period from 2001-2008 (coefficient of variation for net salaries, and gross
salaries is 53.1% and 51.2% respectively). Standard deviation is also highest in this
period (see in Appendix). In the period from 2009-2017 the coefficient of variation for
net salaries, and gross salaries is 13.5% and 13.1% respectively. The last period from
2018 to 2020, which covers just three years, is characterized by the smallest coefficient
of variation and it is 9.5% for both gross and net salaries.

A new pattern in the movement of the series of wages can be noticed from January
2018. The change in the methodology of calculating the average wage from 2018 reduced
the variability of the series and “ironed out” seasonal variations. As the calculation of
the average wage now includes the wages that were calculated in a certain month (and
not paid, as before), there is no longer that pronounced growth of the average wage
in December which characterized the series in the previous period, and the last such
seasonal increase was recorded in December 2017. In January 2018, there is no longer
that sharp drop in wages after the seasonal growth in December, as before. Time series in
the period from 2018 to 2020 are also characterized by an occasional increase in average
wages as a result of an increase in wages in the public sector. In January 2018, wages in
the public sector increased in the range of 5% to 10% (Law on Amendments to the Law
on Budget System, Official Gazette of RS, No. 113/17). The next increase in wages in
the public sector followed in January 2019, when these wages increased in the range of
7% to 12% (Law on Amendments to the Law on Budget System, Official Gazette of RS,
No. 95/2018). Another increase in November 2019 in the range of 8% to 15% (Law on
Amendments to the Law on Budget System, Official Gazette of RS, No. 72/2019) is also
visible in the series of average wages, as well as the last increase in December 2020.
Since December 2020, the wages of medical workers have increased by 5%, while other
employees in the public sector received 3.5% in January and an additional 1.5% from
March 2021. The army also received an additional increase of 10%. These last increased
wages were to be paid from January 2021 (Law on Amendments to the Law on Budget
System, Official Gazette of RS, No. 149/2020).

Wage growth in the period before the Global Financial and Economic Crisis
(2001-2008) is characterized by a growing trend. In this period, average gross wages
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grew by an average of 26.7% and average net wages by an average of 27.9% per year
(calculated on the basis of annual data on wages of the Statistical Office of Serbia, as a
geometric growth rate of average annual gross or net wages). However, wage growth in
this period is considered to have been somewhat overestimated: “Wage growth recorded
by the Statistical Office of Serbia was faster than* true "wage growth, for two reasons:
(1) the inclusion of benefits in the tax base in 2001, which led to a one-off increase
in gross wages; and (ii) the deviation of the RADI survey on companies in which the
public sector and large private companies are over-represented when looking at wage
developments in Serbia ”(Arandarenko, Avlijas, 2011, 23). Small, newly established
private firms with low wages were not included in the sample for calculating average
wages during this period. At the same time, wages in the public sector were higher not
only in relation to those in the private sector but also in relation to the economy as a
whole. Based on the data from the Dissemination Database of the Statistical Office of
the Republic of Serbia on Wages in the Public Sector and the Economy as a whole, it
can be calculated that in the period from 2003 (from when wages in the public sector are
monitored) to 2008, wages in the public sector were higher on average by 20.2% of gross
and 19.9% of net wages for the whole economy (calculated as the arithmetic mean of the
difference in wages between the public sector and the economy as a whole by years for
the period 2003-2008).

That the level of average wages as well as wage growth was to some extent
overestimated can be seen from the fact that at the time when in January 2009 the
sample for calculating the average wage included data on employees’ wages working for
entrepreneurs, there was a sharp decline in average wages. If the influence of the season
is eliminated, from the seasonally adjusted data for average gross and net wages, it can
be calculated that wages in January 2009 were lower than wages in December 2008
by 9.8% for gross and 9.8% for net wages. This transition to a new methodology and
the decline in wages manifested itself in the time series of wages as a structural break.
After the structural break, partly under the influence of the change in the methodology
of calculating average wages and partly as a consequence of the Global Financial and
Economic Crisis, the growth of average wages slowed down. In the period that followed
the crisis, wages in the public sector were reduced several times, which was also reflected
in the level of average wages and the growth rate of average wages at the level of the
economy as a whole.

In the period after 2009, there was a slowdown in wage growth under the influence
of the Global Financial and Economic Crisis and the stagnation of the economy that
followed. Based on the annual data on wages from the Dissemination Database of the
Statistical Office of the Republic of Serbia, it can be calculated that in 2008, the year of
the crisis, a slightly higher growth of average wages of 17.9% for gross and 18% for net
wages was recorded. Immediately afterwards, in 2009 there was a decrease in average
wages by 3.3% for gross and 3.1% for net wages. After that, average wages continue to
grow, but at a much slower pace compared to the pre-crisis period, while wages in the
public sector have been reduced on several occasions.

There is an explanation for the growth of average wages during and after the
crisis, despite the occasional decrease in wages in the public sector and the relatively
low average wages in the private sector: “The fact that real wages did not fall during
the crisis comes as a surprise. This suggests that the adjustment of the labour market in
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the formal economy has occurred primarily through a reduction in employment, and not
through a reduction in real wages” (Arandarenko, Avlijas, 2011, 45). This explanation is
supported by data on unemployment growth: the unemployment rate rose from 13.6% in
2008 to 16.1% in 2009, then 19.2% in 2010 and continued to grow (Statistical Office of
the Republic of Serbia, 2011). The following explanations were offered for the growth of
average wages in the period after the end of the crisis: dismissal of lower paid workers
in the public sector, increase in the minimum wage at the beginning of 2009, a new
methodology for calculating the average wage and, finally, an increase in coverage of
wages including those in the private sector (Arandarenko, Avlijas, 2011, 46-48).

The reduction of wages in the public sector occurred at the beginning of 2009. In
January 2009, the Law on Temporary Reduction of Wages, i.e. Salaries, Net Remunerations
and Other Receipts in the State Administration and the Public Sector (Official Gazette of
the RS, No. 31/2009) froze wages, while the wages between 60,000 and 100,000 dinars
were reduced for 10% and the wages over 100,000 dinars were reduced for 15%. This
measure had the character of a kind of “solidarity tax” in the conditions of economic
stagnation that followed the crisis. At the same time, the minimum wage was increased
by 11% in January 2009 (Social and Economic Council of the Republic of Serbia, 2009),
which to some extent contributed to raising the average wage in the private sector. In the
period from 2012 to 2014, there was a policy of limiting wage growth in the public sector
as part of a broader fiscal consolidation program, in which “... on the public expenditure
side, the key measure was limited wage growth in the public sector ...” (Fiscal Council,
2015, 2). Another significant reduction of wages in the public sector by 10% followed
at the end of 2014 and marked the beginning of a new fiscal consolidation (Law on
Temporary Regulation of Bases for Calculation and Payment of Salaries, i.e. Wages and
Other Permanent Income by Users of Public Funds, Official Gazette of the RS, No.
116/2014).

In the period of the new fiscal consolidation 2015-2017, it was planned to freeze
wages in the public sector and pensions by the end of 2017 and reduce the number of
employees in the public sector, but “... the decision to freeze wages and pensions was
suspended twice, in 2016 and 2017 (Fiscal Council, 2017, 5). Despite the planned,
wages in the public sector increased in 2016 in the range of 2-4% (Law on Budget System,
Official Gazette of RS, No. 103/15) and in 2017 in the range of 3-5% (Amendments to
the Law on Budget System, Official Gazette of RS, No. 99/2016). The end result of all
these changes was that in the period from 2009 to 2017, average gross wages for the
economy as a whole grew at a rate of 5.2% and average net wages grew at a rate of
5.3% (calculated on the basis of annual data on wages of the Statistical Office of Serbia,
as a geometric growth rate of average annual gross or net wages). During this period,
wages in the public sector grew more slowly than wages for the economy as a whole and
increased by 2.8% (gross) and 2.9% (net) on average per year (calculated on the basis of
annual data on wages for the public sector and the economy as a whole of the Statistical
Office of Serbia).

In the period from 2001 to 2020, real gross wages (calculated as the ratio of nominal
average gross wages and the corresponding deflator - retail price index or consumer price
index) grew by 4.8% on average per year and real net wages (also calculated as the ratio
of nominal average net wages and the corresponding deflator) grew by 5.2% on average
per year. Real gross wages increased 2.4 times and real net wages increased 2.6 times,

EXEIEKOHOMUKA 81



http://www.ekonomika.org.rs

which is significantly less than nominal growth - we saw that the average gross wage
in this period increased nominally 9.5 times and the average net wage was nominally
increased 10.3 times.

The nominal and real indices of gross and net wages are shown below.

Figure 2 Nominal and real gross wages indices (92019 = 100), Republic of Serbia
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From 2001 to 2008, real wages grew. Calculated on the basis of annual indices
of real gross and net wages published by the Statistical Office of Serbia, in this period
the real growth of average gross wages was 13.6% on average per year and average net
wages recorded a real growth of 13.2% on average per year. Thanks to the growth of
nominal wages and the decline in the inflation rate, real wages were growing and the
living standard of the population was increasing. The inflation rate in this period dropped
from 19.5% in 2002 (Statistical Office of Serbia, 2008) to 8.6% in 2008 (National Bank
of Serbia, 2021).

In the conditions of the crisis and immediately after the end of the crisis (except for
2009, as the only year in which there was a decrease in wages), nominal wages continued
to grow, thus maintaining domestic demand and consumption at a level that provided
GDP growth of 0.7% in 2010 and 2.0% in 2011 (Ministry of Finance, 2021). Real wages
in this period remained unchanged. In the post-crisis period, from 2009 to 2017, nominal
wages grew but wages stagnated in real terms. Average gross and net wages in this period
recorded nominal growth of 5.2% and 5.3% on average per year, but the inflation rate
was high. The inflation rate (measured by the Consumer Price Index) in 2009 was 6.6%,
in 2010 it was 10.3%, in 2011 it was 7.0% and the highest inflation rate was recorded in
2012, when it reached 12, 2% (National Bank of Serbia, 2021). Slightly lower inflation
rates were recorded at the end of the observed period, and as the inflation rate decreased
and nominal wages increased, so did the difference between nominal and real wages.
Price growth has slowed and inflation has come under control. In 2014, inflation was
1.7%, in 2015 the inflation rate was 1.5%, in 2016 inflation was 1.6%. In 2017, a slightly
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higher inflation rate of 3.0% was recorded (National Bank of Serbia, 2021).

From 2009 to 2017, real wages did not increase and the annual indices of real
wages (previous year = 100) are around 100. The geometric mean of the annual indices
of real wages in this period is 99.9 for gross and 100.0 for net wages. Thus, after the end
of the Global Financial and Economic Crisis, real wages always remained approximately
at the level reached at the time of the crisis. Expressed in terms of real wages, by 2009
a certain level of living standard was reached, which was then maintained for a longer
period of time. Gross domestic product in this period recorded low growth rates and
a harsh winter in 2012 (when there was a decline in GDP of -0.7%) and floods (when
a negative GDP growth rate of -1.6% was recorded again) hindered the already slow
recovery after the crisis (Ministry of Finance, 2021). A slightly higher GDP growth rate
of 2.9% was achieved only in 2013.

Figure 3 Nominal and real net wages indices (0 2019 = 100), Republic
of Serbia 2001-2020
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In 2018, a new growth trend in the time series of wages began. The change in the
methodology of calculating the average wage coincided with the increase in wages in the
public sector in January 2018. This increase in wages marked the beginning of a new phase
in the movement of wages in which there is an increase in both nominal and real wages.
Wage growth was due to wage growth in the public sector and an increase in the minimum
wage of 10% in 2018 (Social and Economic Council of the Republic of Serbia, 2017), 8.6%
in 2019 (Government of the Republic of Serbia, 2018) and 11.1 % in 2020 (Government of
the Republic of Serbia, 2019). In 2018, the average wage at the level of the economy as a
whole increased compared to the previous year by 4.2% (gross) and 3.7% (net), in 2019 it
increased by 10.5% (gross) and 10.6 % (net) and in 2020 wages increased by 9.5% (gross)
and 9.4% (net) (calculated on the basis of annual data on salaries of the Statistical Office
of Serbia). At the same time, the inflation rate after 2018 was low and stable and amounted
to 2.0% in 2018, 1.7% in 2019 and 1.6% in 2020 (National Bank of Serbia, 2021). Thus,
thanks to the growth of nominal wages and a low and stable inflation rate, real wages grew.
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Real wages increased in 2018 by 2.0% (gross) and 1.7% (net), in 2019 they increased by
8.5% (gross) and 8.6% (net) and in 2020 real wages increased by 7.8% (gross) and 7.7%
(net), compared to the previous year (average real annual wages here are calculated on the
basis of annual data on wages deflated by the Consumer Price Index). During this period,
economic growth accelerated and GDP recorded slightly higher growth rates of 4.5% in
2018, 4.2% in 2019 and finally a smaller decline in the context of the Covid pandemic 19
of -1.0% in 2020 (Ministry of Finance, 2021). As monthly inflation has been stable during
these three years, the difference between the index of nominal and real wages remained
almost unchanged throughout this period, so their dynamics are uniform and the movement
on the chart seems harmonized.

Conclusion

In the last two decades, there are three periods in the movement of wages in the
Republic of Serbia. In the first period, from 2001 to 2008, wages grew in both nominal
and real terms. The strong growing trend in the wage time series was interrupted by the
Global Financial and Economic Crisis, which was felt in Serbia in 2009. In the period
following the Global Financial and Economic Crisis, from 2009 to 2017, nominal wage
growth continued at a slower pace than before crisis, and real wages have stagnated.
Finally, from 2018-2020, time series of wages again recorded a growing trend, and as a
consequence of low and stable inflation rates, there was not only an increase in nominal
but also an increase in real wages.

Changes in the methodology of calculation of the average wage and the expansion
of the coverage of wages, which was made first in 2009 and then in 2018, reflected on the
appearance and movement of time series of wages, especially on its seasonal component.
Until 2008, the seasonal component in the time series of wages is not too pronounced
and grows gradually as the level of the series increases. Since 2009, the inclusion in
the calculation of the average data on employees’ wages working for entrepreneurs has
increased the seasonal component. Finally, a significant expansion of wage coverage in
the calculation of average wages from 2018 and inclusion of wages calculated in the
month (instead of paid, as was previously the case), significantly mitigated the variability
of wage time series and seasonal component in the series.

Real wage growth in the period from 2018 to 2020 enabled the increase of
aggregate demand, stimulated economic growth and contributed to the maintenance of
production in the conditions of the Covid pandemic 19. However, in the long run, if this
growing trend would continue, it could cause the problem of matching wage growth with
growth of other important macroeconomic aggregates. It is known that excessive wage
growth can cause inflationary pressures. The growth of real wages affects the growth of
imports and could affect the increase of the foreign trade deficit. The growth of wages
in the public sector that are paid from the budget could affect the amount of the budget
deficit. On the other hand, the incentive by wages for economic growth is important for
the Serbian economy. There is also the issue of the growth of living standard, which
has stagnated over a long period of time and which needs to be raised. Judging by the
announcements of economic policy makers, who project the growth of average wages
by 2025, the trend of wage growth will continue in the coming period, so such aspects of
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analysis will become increasingly important in the future.
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Appendix
Figure 1 Components of average gross wages, Republic of Serbia 2001-2020, RSD
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Source: Author's calculations

Figure 2 Components of average net wages, Republic of Serbia 2001-2020, RSD
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Table 1 Descriptive statistics of average gross and net wages,
Republic of Serbia 2001-2020

Gross wages Net wages
Number of | Average | Standard i Average Standard
. ¢ Range of Cocfﬁmf:m ¢ Range of | Coefficient of
Period o of variation, o0 SN
i L variation o o variation variation, %
observations | (RSD) | deviation %o (RSD) deviation
2001-2008 8 25099 12850 36983 51,2 17539 9317 26906 53,1
2009-2017 9 57165 7480 21829 13,1 41346 5562 16160 13,5
2018-2020 3 75809 7178 14355 9,5 54881 5212 10423 9.5
2001-2020 20 47136 21720 74293 46,1 33853 16010 54233 47,3

Source: Authors calculations.Calculated from average annual gross and net wages.

Table 2 Average gross wages, Republic of Serbia 2001-2020, RSD

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ::::;:
2001 6091 6546 6840 7256 7224 7953 (d) 9003 9799 9940 10647 11101 12143 8691 (d)
2002 10719 11410 11845 12590 12429 12952 13461 14317 13921 14439 14800 16643 13260
2003 13659 14925 14579 16018 15973 16425 17167 16932 17277 17986 17742 20975 16612
2004 17498 18414 18681 20807 19451 19700 21495 20823 21130 21472 22043 25392 20555
2005 20898 22402 23198 25153 24449 25503 25769 26252 26818 26721 27378 32244 25514
2006 26603 28657 29367 30572 30305 31864 31738 32098 32555 32668 33892 41294 31745
2007 33770 35219 36148 37117 37668 38916 38712 39302 39308 40082 41010 48122 38744
2008 39331 43218 42873 45355 44835 45608 46115 46222 46015 47883 46944 53876 45674
2009 | 40245 (b) 43353 42213 45304 43183 44246 45307 43597 43577 44147 43895 51115 | 44147 (b)
2010 41651 44871 46457 48525 46454 47486 48394 47190 48016 47822 47877 54948 47450
2011 47382 49394 49633 54532 49064 54616 54164 53285 53838 52944 53239 61116 52733
2012 50829 55505 56125 58465 56206 58712 57240 58503 55903 57733 58914 65165 57430
2013 54447 60199 57628 64249 57921 61399 60896 61797 59162 60102 60893 70071 60708
2014 52438 60845 59782 63167 60966 61992 62380 62992 60803 61963 60982 68739 61426
2015 54208 58992 59141 62532 60487 61302 62687 61538 60503 60767 60913 70763 61145
2016 55763 61279 63029 67464 60520 64019 63699 62474 64150 62414 63061 73641 63474
2017 57231 64847 65695 68246 64860 67857 66251 65094 66438 64602 65609 74887 65976
2018 | 69218 (b) 66084 68251 67901 69684 68047 68029 68831 66251 69012 69949 72167 | 68629 (b)
2019 75296 72350 74755 75441 76511 74009 76056 74768 74160 76096 77879 82257 75814
2020 82836 80288 82320 81486 81464 82572 83016 80901 82515 83106 84201 90849 82984

(b) Break in time series
(d) Differences in definition
Source: Dissemination Database, Statistical Office of the Republic of Serbia
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Table 3 Average net wages, Republic of Serbia 2001-2020, RSD

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ::::;:

2001 3821 4087 4262 4531 4497 5530 (d) 6268 6800 6900 7408 7729 8456 5840 (d)
2002 7435 7924 8204 8739 8635 8993 9342 9944 9674 10044 10293 11555 9208
2003 9468 10367 10126 11148 11043 11346 11865 11680 11953 12432 12254 14528 11500
2004 12078 12713 12911 14395 13455 13617 14630 14182 14444 14639 15042 17346 14108
2005 14263 15295 15863 17193 16731 17441 17634 17928 18345 18265 18697 22079 17443
2006 18191 19567 20094 20887 20713 21777 21774 21925 22259 22340 23148 28267 21707
2007 24122 25228 25960 26632 26981 27882 27752 28143 28161 28720 29373 34471 27759
2008 28230 30982 30809 32562 32147 32648 33058 33131 32969 34311 33613 38626 32746
2009 28877 (b) 31121 30362 32571 31086 31768 32553 31338 31319 31734 31576 36789 31733 (b)
2010 29929 32336 33508 34952 33463 34161 34591 33955 34570 34422 34444 39580 34142
2011 34009 35538 35777 39298 35362 39322 39127 38389 38763 38167 38363 43887 37976
2012 36639 40003 40562 42215 40442 42335 41180 42122 40258 41558 42395 46923 41377
2013 39197 43371 41689 46530 41821 44394 44182 44770 42866 43615 44120 50820 43932
2014 37966 44057 43452 45847 44184 44883 45216 45610 43975 44938 44206 49970 44530
2015 39285 42749 43121 45605 43964 44583 45601 44630 43925 44124 44166 51485 44432
2016 40443 44450 45870 49249 43951 46450 46280 45286 46558 45281 45767 53456 46097
2017 41508 46990 47814 49635 47136 49238 48101 47220 48212 46879 47575 54344 47893
2018 50048 (b) 47819 49400 49117 50377 49226 49202 49773 47920 49901 50556 52372 49650 (b)
2019 54521 52426 54271 54645 55380 53633 55042 54115 53698 55065 56331 59772 54919
2020 59941 58132 59681 58932 58892 59740 60029 58513 59698 60109 60926 66092 60073

(b) Break in time series

(d) Differences in definition

Source: Dissemination Database, Statistical Office of the Republic of Serbia
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Abstract

Fruit production has great importance for the Serbian economy, especially the
production of berries, where the production of raspberries can be highlighted.
Investments in raising raspberry plantations are relatively high, but the invested
funds return quickly, given that raspberry fruits have a high market value in both
domestic and foreign markets, so the economic risk that accompanies production
is much lower than for large fruits. Due to the high value of production on a
small area and due to the high position that raspberries have in the total market
value, the interest of producers to raise larger areas under raspberry plantations
is increasingly pronounced, and therefore its production is constantly increasing.
Accordingly, the paper presents the volume of raspberry production in our country
for the last ten years (period 2011-2020), trade and foreign trade with other
countries, sales and purchase, as well as problems in the market of raspberry
purchase in our country.
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yaodicena cpeocmea 6p3o epahajy o63upom O0a nio008u MAuHe UMAJY BUCOKY
MPAHCUULHY 8PEOHOCTI KAKO HA domalieM MaKo u Ha UHOCHPAHOM MPHCUUNY, Na je
EKOHOMCKU PUSUK KOJU Npamu npousso0my 3HAMHO MArU He20 KOO KpynHoe eéohia.
3602 senuke 8pedHOCmU NPOU3BOOHE HA MANO] NOBPUUHU U 3002 8UCOKe No3uyuje
KOJy Manuna uma y YKVAHO] MPICUWHO] 8peOHOCTU, uHmepec npouszsohaua 3a
noousarse 6ehux noepUILHA NOO 3acaOUMA MATUHE je C8e USPANCCHUJU, NA je CaMUM
MUM U FeHa Npou38o0tsa y cmainom nopacny. Cxo0Ho mome, y paoy je npukasau
00UM NPOU36800TbE MANUHE Y HAULO] 3eMbU 3d NOCIeOUX decem 200uHa (nepuoo
2011-2020. 200.), npomem u CHO/LHOMP2OBUHCKA PA3MEHA cad OpYyUM 3eMabamd,
npooaja u OmKyn, Kao u npoonemi Ha MpXHCUULMY OmKyna MaiuHe y Hauloj 3emmsu.

Kwyune peuu: manuna, npouzsoora, u3e03, npooaja, OmKyn, mpicuuime

Introduction

Raspberries can be classified in the group of the most important and most profitable
types of berries in our country and in the world in terms of quantity and value of production.
It is very adaptable to different conditions in terms of climate and soil, so similarly, only hail
and possible late snows can cause damage during its cultivation. The specifics of raspberry as
a fruit species are manifold, and are reflected primarily in its favorable biological properties,
agroecological growing conditions that it requires, the market value of the production
itself, the economic effects of production, etc. Raspberries bear fruit in the first or in the
second year after planting, and already in the third year they reach full fertility. Raspberry
yields can be extremely high if a balance is established between favorable agroecological
growing conditions, the application of modern agrotechnical measures and the use of
certified seedlings. With high yields, production costs are reduced and producer profits are
significantly increased (Sredojevi¢ Z., i sar., 2013).

Raspberries have certain advantages when grown in relation to other crops, and they
are: - the possibility of growing on lands with poorer characteristics; - the possibility of using
fragmented production plots; - the risk in production is small; - breeding technology is simple;
- it is an intensive working plant species because it enables the engagement of physically
weaker labor forces such as women, children, the elderly and people with disabilities, - it
gives very high quality fruits of exceptional nutritional value, etc. (Kljaji¢ N., 2012).

Raspberry fruits have a high nutritional and technological value. They are extremely
healthy because they have protective, dietary therapeutic and dietary prophylactic properties.
They contain sugars, acids, minerals, pectin, cellulose, proteins, fatty substances and
vitamins. Raspberries are rich in vitamins C, B, E and K, as well as Mg, Mn and Cu. They
also have a significant cytostatic effect. Anthocyanins and polyphenols as components of
raspberry, of which ellagic acid is especially indicated, have proven to be very beneficial in
protecting cells from damage, aging and various forms of cancer. It also contains plant fibers
that promote digestion and cleansing of blood vessels. Raspberries also have a positive effect
on the regulation of blood sugar. It is a low-calorie fruit that prevents the deposition of fat
in the body. Dried raspberry leaves are used to make tea for colds, sore throats, coughs and
diarrhea. Vinegar and raspberry juice are used to lower body temperature, etc. (Kljajic N.,
2014).
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The peculiarity of raspberries is that they are a very important export item. Exceptional
biological-pomological properties and production-technological characteristics of raspbetries
ensure its easy placement on the domestic and foreign markets. Among all types of fruits and
vegetables in our country, raspberries occupy a very high place in terms of total exports,
because it belongs to the rank of the top 10 export products from Serbia. On the other hand,
the production of raspberries in the world lags behind the demand, the needs of the foreign
market for frozen raspberries as well as for raspberry products are constantly increasing. All
this makes it one of the most profitable crops in the entire plant production, so its production
is very attractive for agricultural producers.

Raspberry production in Serbia

Raspberries originate from Asia and began to be grown in Serbia in 1880. Initially, it
was grown only as an ornamental plant. Commodity production began after the First World
War, ie in 1920, when raspberries were produced for the needs of the local market, mainly
for sweets, syrup and pulp. After the Second World War, the demand for raspberries became
higher and the prices of fruits were high. Nevertheless, the production of raspberries in Serbia
reached a large volume at the end of the 20" century.

In terms of importance, the following regions are: northwestern Serbia (Valjevo,
Sabac, Osecina, Ljubovija) and southeastern Serbia (Brus, Aleksandrovac and Kursumlija).
Based on the data from the 2012 Census of Agriculture, the largest areas under raspberries
are located in the municipalities of Ivanjica (1,249 ha) and Arilje (1,226 ha). Among the
municipalities where raspberries are grown on an area of over 500 ha are Krupanj (759 ha),
Brus (759 ha), Bajina Basta (694 ha), Osecina (686 ha), Lucani (662 ha), Aleksandrovac
(596 ha). ), Uzice (548 ha), Ljubovija (539 ha) and Kosjeric (503 ha).

In these areas, autochthonous raspberries with various types are represented. This
autochthonous material has an excellent adaptation to the soil and climatic conditions of
the environment in which it is located. Various genotypes also have some significant
characteristics by which they stand out, especially the pronounced aroma of fruits and a
specific pleasant taste (Kljaji¢ N., 2017a).

Raspberries are also grown on smaller areas in other areas of Serbia. In the last
few years, the picture under raspberry areas has changed and plantations have been
decentralized, given that new raspberry plantations with two-species raspberry varieties
are being raised in areas where raspberries have not been traditionally grown, such as
Backa in Vojvodina, Raska District (Novi Pazar, Sjenica) and southern Serbia (Leskovac,
Lebane, Vladicin Han), but these attempts to produce raspberries did not yield the
expected results.

Raspberry production takes place mainly on family farms. All members of the farm
are active and engaged in production, but seasonal labor is also engaged during the harvest.
The harvest lasts about a month (3-4 weeks) because the fruits of raspberries do not ripen
at the same time. The length of the harvest increases the price of the harvesting process
itself, but the market is thus provided with fresh raspberry fruits for a longer period (Kljaji¢
N. etal., 2017b).

The value of raspberry production for the last ten years (period 2011-2020) is shown
in Table 1. The table shows data for the native area under raspberry plantations in ha, data for
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total production in thous. tons, as well as the average yield in t/ ha, including base indices, at
the level of the entire Republic of Serbia.

Table 1. Raspberry production in the Republic of Serbia in the period 2011-2020.

Republic of Serbia
Native area und.e r raspberry Total production Average yield

Year plantations

Index Index Index

(ha) (thousand t) (t/ha)
(2011=100) (2011=100) (2011=100)

2011 15.354 100,00 89.602 100,00 5,8 100,00
2012 15.748 102,57 70.320 78,48 4,5 77,59
2013 15.433 100,51 68.458 76,40 4,4 75,86
2014 11.040 71,90 61.715 68,88 5,6 96,55
2015 16.211 105,58 97.165 108,44 6,0 103,44
2016 20.194 131,52 113.172 126,30 5,6 96,55
2017 21.861 142,38 109.742 122,48 5,0 86,20
2018 22.654 147,54 127.010 141,75 5,6 96,55
2019 23.249 151,42 120.058 133,99 5,2 89,66
2020 24.028 156,49 118.674 132,44 4,9 84,48

Source: Republic Statistical Office, Statistical Yearbooks of the Republic of
Serbia, 2008-2020. (for 2020 http://www.minpolj.gov.rs/dokumenti/izvestaji-sa-
trzista/?cp_maline=1)

Based on the presented data, it can be seen that the production of raspberries in our
country has increased over the years (Graph 1) and that producers are showing increasing
interest in this type of fruit. Compared to 2011, when raspberry plantations occupied
15,354 ha of agricultural land, in 2020 the area was increased to 24,028 ha. The average
yield is 5.3 t/ ha. However, in relation to the realized yield of 5.3 t/ ha recorded by official
statistics, in practice it has been shown that in Western Serbia there are regular yields of
15 to 20 t/h®, which corresponds to the genetic potential of raspberries.

In the last few years, in the regions where raspberries are mostly grown, the
appearance of early frosts, stormy rains followed by the appearance of the city has been
recorded, and in 2020, with all these phenomena, there were floods that hit western
Serbia and caused great damage and losses.

> Source: https://www.kzk.gov.rs/kzk/wp-content/uploads/2018/01/Analiza-trzista-malina_2017.godine.pdf
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Graph. 1. Overview of raspberry production trends in the Republic of Serbia for the

period 2011-2020.
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Source: Creation of graphs on the basis of the data from Table 1.

Foreign trade

For the period 2011-2020., according to the value of exports, frozen raspberries
were among the top 10 export products of Serbia. The quantity of exported raspberries
from Serbia for the mentioned period is shown in Table 2. In this period, the export of
raspberries had a changing trend. Compared to 2011, when exports amounted to 73,548
t, in 2012 and 2013, raspberry exports decreased to 64,268 t, and 61,417 t, respectively,
in 2014. year again grows to the level of 73,253 t, or 236,518 (000 USD), and then
constantly grows again, until 2019 when the amount of exports reached a value of
114,354 t, or in thousands of USD 234,344,000.

Table 2. Exports of frozen raspberries (without added sugar), quantity and value from
Serbia in the period 2011-2020.

Rank of frozen raspberries Exports, Exports, Unit value

Year among the top 10 export quantity value of exports

pl‘OdllctS from Serbia (t) (000 USD) (USD / kg)
2011 7 73.548 176.472 2,4
2012 10 64.268 135.648 2,1
2013 10 61.417 187.358 3,1
2014 8 73.253 236.518 32
2015 6 93.732 267.566 2,9
2016 9 85.957 247.884 2,9
2017 10 94.000 233.233 2,5
2018 10 103.276 225.764 2,1
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2019 10 114.354 234.344 2,0

2020 5 107.745 295.897 2,7

Source: Republic Statistical Office of Serbia http://webrzs.stat.gov.rs/WebSite/public/
ReportView.aspx. https://data.stat.gov.rs/Home/Result/170402?languageCode=sr-
Cyrl&displayMode=table&guid=f02d0669-c305-452¢-9c06-9fd3153345b8

In 2020, 107,745 tons of raspberries were exported, with an export value of almost
296 million USD.

Raspberries participate in the total export of fruits with a large percentage. For
example, in relation to the total export of fruit in 2020, which amounted to 644.6 million
euros, raspberries participated with 40.6% (Table 3).

Table 3. Value share of raspberries in total fruit exports, in euros, for the
period 2011-2020.

The value of raspberry exports
Years | rotal fruit (mil EUR) | Raspberries (mil EUR) Percentage of
participation
2011 3194 131,4 41,1
2012 288,0 105,7 36,7
2013 358.4 91,0 25,4
2014 415,8 186,8 44,9
2015 523,4 2527 48,3
2016 546,6 229,7 42,0
2017 583,2 214,1 36,7
2018 492,9 194,1 39,4
2019 5433 215,6 39,7
2020 644,6 261,6 40,6

Source: http://www.minpolj.gov.rs/dokumenti/izvestaji-sa-trzista/?cp_maline=1

The largest quantities of raspberries are exported to the countries of the European
Union (Germany, France, Belgium, Great Britain, Sweden, the Netherlands, Poland,
Austria), then to the USA, Canada, the Russian Federation and other countries. The
dominant export markets for frozen raspberries from Serbia are: Germany, France,
Belgium and the United Kingdom, and the values of exports in tons for the period 2011-
2020 are shown in Table 4.
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Table 4. Dynamics of frozen raspberry exports from Serbia to the leading export
markets in the period 2011-2020. (value of exports in Euro thousand)

Years
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Germany | 53.849 | 49.375 | 60.353 | 68.159 | 88.540 | 83.421 | 68.496 | 63.711 | 70.393 | 102.589
France 29.46 | 27.459 | 35.393 | 42.715 | 55.325 | 53.131 | 45.661 | 37.558 | 40.316 | 46.876
Belgium 17.075| 18.079 | 22.521 | 22.050 | 26.651 | 21.421 | 16.866 | 15.547 | 15.886 | 23.152
United
Kingdom

States

7.396 | 7.059 | 6.896 | 7.831 | 13.873 | 15.481 | 13.706 | 16.680 | 16.101 | 22.838

/! Product code: 081120 - includes frozen raspberries, blackberries, mulberries, berries, currants and
gooseberries. Source: International Trade Centre (ITC), Trade Map, http://www.trademap.org/
Index.aspx. https://www.trademap.org/Country SelProductCountry TS.aspx?nvpm=1%7c688%
7¢%7c%7c¢%7c081120%7¢%7c%7c6%7c1%7c1%7¢2%7c2%7c1%7c2%7c1%Tc1%7cl

The high degree of presence and exchange of goods and the presence of the
competitiveness on the European Union market are the reason for the great economic
importance of our raspberries produced in special geomorphological, pedo-microclimatic
and ecological conditions. This is certainly contributed by the long tradition of raspberry
production in our country and the long experience of producers.

The orientation of exports to the European Union is conditioned primarily by the
deficit of the European Union in raspberries, and on the other hand by the relatively high
standard of living that allows a significant level of demand for raspberries as an exclusive
fruit. The export perspective is very good, considering that raspberries have the epithet of
safe food, so with proper marketing, exports can increase significantly.

According to the export orientation of frozen raspberries, the leading competitor
to Serbia is Poland, considering that the export markets of this country largely coincide
with the markets where Serbia sells frozen raspberries (Table 5).

Table 5. Export markets of Serbia s leading competitor (Poland) in the frozen raspberry
market for the period 2011-2020. years (value of exports in Euro thousand)

Years

States 2011 | 2012 | 2013 [ 2014 | 2015 [ 2016 [ 2017 | 2018 [ 2019 [ 2020

Germany | 34.501 | 38.931 | 47.928 | 46.003 | 54.743 | 51.872 | 46.551 | 39.592 | 37.734 | 56.406

France 6.534 | 7.361 9.174 | 11.694 | 10.740 | 11.457 | 10.925 | 12.574 | 10.881 | 16.220

Belgium | 11.767 | 11.516 | 20346 | 19.355 | 19.830 | 15.115 | 15.966 | 14.306 | 11.480 | 15.883

United

. 7.029 | 8930 | 10.858 | 11.732 | 11.675 | 13.710 | 13.554 | 11.101 | 10.501 | 18.518
Kingdom

/! Product code: 081120 - includes frozen raspberries, blackberries, mulberries,
berries, currants and gooseberries. Source: International Trade Centre (ITC), Trade
Map, http://www.trademap.org/Index.aspx. https://www.trademap.org/Country
SelProductCountry TS.aspx?nvpm=1%7c688%7c%7c%7c¢%7c¢081120%7c%7c%7c6
%7c1%7¢1%7¢2%7¢2%7c1%7¢2%7c1%Tc1%7cl
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Domestic trade (Internal trade)

Factors that are crucial for the specific economic importance of raspberries are:
high and diverse use value of the fruit; relatively high rate of profitability in favorable
agroecological conditions; high product robustness; additional employment of labor
force and indirect impact on the overall socio-economic development, etc. (Petrovic et
al., 2002).

It can be said that the production of raspberries is very safe, considering that its
fruits, when fresh and frozen, are easily marketed both in our country and in the world.

The fruits of all varieties of raspberries can be used for different purposes: as a
frozen raspberry (in the form of a roll, half-block, block, semolina); for the production
of juices, concentrates, syrups and jams; for the production of compotes and sweets;
as dried raspberries and others (Soski¢ A., 1997). Of all the products, raspberries are
mostly processed into products in frozen form, and of the frozen forms, raspberry roll is
produced the most as the highest quality product.

Frozen raspberries can be used throughout the year, so about 80% of the raspberries
produced are frozen, used for various forms of processing or to improve the quality of other
products. A small part of production (about 20%) is used for domestic processing, fresh
consumption. In more industrialized countries, raspberry fruit is dried and used in powder form.

According to the data of the Ministry of Agriculture, Forestry and Water
Management of the Republic of Serbia, all produced raspberries in our country are placed
on the market through official market channels (purchase and sale to refrigerators).

Graph 2 and Table 6 show the values of raspberry sales and purchases, market
sales and raspberry purchase prices for the period 2011-2020.

Graph 2. Purchase of raspberries and sales at markets
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Source: http://www.minpolj.gov.rs/dokumenti/izvestaji-sa-trzista/?cp _maline=1
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During 2020, redemption was lower by 8% compared to the previous year. The
sale of raspberries at the markets increased 4 times compared to the previous year and
amounted to 493 tons.

Table 6. Purchase prices of raspberries (din / kg), for the period 2011-2020.

Years 2011 2012 | 2013 | 2014 2015 2016 2017 2018 2019 | 2020
Redemption
price 82,4 | 124,89 | 184,23 | 152,27 | 192,89 | 194,23 | 131,72 | 96,26 | 143,64 | 196,29
(din./kg)

Source: http://www.minpolj.gov.rs/dokumenti/izvestaji-sa-trzista/?cp_maline=1

The price of raspberries on the market is not guaranteed, but is defined on the principle
of supply and demand. In the period 2011-2020, the purchase price of raspberries ranged
from 82.40 dinars (2011) to 196.29 dinars (2020). In 2020, the purchase price of raspberries
increased by about 37%, compared to the previous year. The reason for the increase in the
price of raspberries is the reduced stocks at the world level of raspberries. Also, during the
,COVID — 19 pandemic, there was an increased demand for raspberries worldwide, as well
as other berries due to its medicinal properties and as an antioxidant, as a preventative. On
the other hand, the weather conditions affected the raspberry harvest.

Raspberry producers in Serbia are facing numerous problems in the purchase
market. Some of them are:

- Absence of classification, quality control and health safety of raspberries, then
absence of control of the purchase process in terms of purchase conditions
and payment deadline, etc .;

- Problems with long-term, standard agreements on business cooperation in
production and purchase, which producers conclude with purchasers at the
beginning of the year. The contracts are drawn up mainly in such a way that
on the basis of them, producers receive pesticides and fertilizers from the
purchasers, which they do not pay in cash, but pay as a natural exchange (in
raspberries) during the purchase period. At the time of signing the contract,
the producers do not know what the price of raspberries will be for the next
purchase season and they only know the current price of raw materials. If
that contract does not oblige them, the producers generally will deliver all the
raspberries during the purchase period to the purchasers (refrigerators) with
whom they have already established cooperation and good experience with
payment;

- Disorganization of fragmented producers from villages in hilly areas with
small holdings, less than one hectare. They do not have a good negotiating
position in relation to buyers, and they often need help in financing raspberry
production, transferring new knowledge from cultivation technology,
information on quality and safety standards required by export markets, etc.;

- Non-existence of redemption at a single redemption price.

Refrigerators as buyers, on the other hand, cannot accurately predict the future
selling price of raspberries at the time of purchase. Purchase price decisions are based
on estimates of export prices. Some purchasers are often forced to use unfavorable
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redemption loans, which is why they buy fruit on deferred payment. Accordingly,
producers prefer to pay for buyers who pay as soon as possible or guarantee payment
(Republic of Serbia Commission for Protection of Competition. Report on the analysis
of competition conditions in the market of purchase and export of raspberries in the
Republic of Serbia in the period 2015-2017, December, 2017).

Raspberry production is an exceptional development opportunity for agriculture
and the entire Serbian economy. This can be achieved by increasing the economic
efficiency of its primary production as well as processing and improving product quality.
In all this, the role of the state is extremely important through the provision of favorable
loans and other incentives to improve fruit production (raising new perennial production
plantations; raising new parent plantations, production of planting material; insurance of
crops, fruits, etc.), as well as through protection raspberries as a product of our national
interest and more.

The raspberry market development plan should be based, among other things, on the
following:

Extension of the growing season through the introduction of new varieties that are
suitable for longer storage, modernization of post-technical measures and the introduction
of cultivation in semi-closed and closed, ie protected space;

Harvesting and quality control through new harvesting techniques, introduction of
international quality standards and certification;

Packaging and logistics through the improvement of packaging facilities and the
improvement of transport to the international market; and

Sales and marketing through the improvement of information on the regional
and international market of fresh fruit, international promotion from Serbia through the
media and direct participation of fruit producers in international fairs (Cecic et al., 2007).

Raspberry production, especially in the region of Sumadija and Western Serbia,
indicates that there are realistic preconditions for successful and sustainable development
of clusters that would have a positive impact on production. Factors that are suitable
for the formation of clusters when it comes to raspberry production and the above area
are numerous: favorable natural production conditions, long tradition of production,
high production and export of raspberries, high quality raspberries and recognizability
of producers in the world market, concentration of producers and cold storage, the
existence of numerous scientific and advisory institutions, which could provide support
to raspberry producers and more.

At the same time, there are a numrous of negative factors for cluster development
such as: lack of advanced vertical integration in the product value chain, lack of
innovation in production, lack of specialized knowledge and skills, lack of trust between
market participants, short product market and more must be overcome (Parausi¢ V. et
al., 2016).

Conclusion
The potential of fruit growing in Serbia is the excellent quality of fruits and fruit

products. Within fruit production in Serbia, raspberry is extremely important because it is
one of the most important export products of Serbia. Fresh and frozen raspberries are easily
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placed not only on the foreign market where the demand for raspberries is very high, but also
on the domestic market.

In 2020, the yield area under raspberry plantations was 24,028 ha, the total
production was 118,674 (000) tons, and the average yield was 4.9 t / ha. However, the
practice in relation to the official statistics shows that in Zapadna Serbia, an average
yield of about 20 tons of raspberries per ha is achieved, which corresponds to the genetic
potential of raspberries.

The dominant export markets for frozen raspberries from Serbia are Germany,
France, Belgium and the United Kingdom. In 2020, 107,745 tons of raspberries worth
almost 269 million USD were exported from Serbia to Germany alone. According to
the value and quantity of frozen raspberry exports, the leading competitor of Serbia on
the world market is Poland. The export markets of this country largely coincide with the
markets where Serbia sells frozen raspberries. Of the total raspberries produced, 80% is
frozen while the remaining 20% is used for domestic processing and fresh consumption.
All raspberries produced in our country are placed on the market through official market
channels. During 2020, redemption was lower by 8% compared to the previous year.
The sale of raspberries at the markets increased 4 times compared to the previous year
and amounted to 493 tons. The price of raspberries on the market is not guaranteed, but
is defined on the principle of supply and demand. In the period 2011-2020, the purchase
price of raspberries ranged from 82.40 dinars (2011) to 196.29 dinars (2020). In 2020,
the purchase price of raspberries increased by about 37%, compared to the previous year.

Raspberry producers in Serbia face numerous problems. The state has a great
role in overcoming these problems through various support measures that it implements
in agriculture and within it in the fruit sector, such as: raising new perennial production
plantations; raising new parent plantations, production of planting material; insurance of
crops, fruits, etc., as well as through the protection of raspberries as products of our national
interest, and others.
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