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Examining entrepreneurial intentions
through the lens of university students’
attitudes

Hamepe o npeay3eTHULWITBY UCMUTUBAHE KPO3 NpU3My
CTaBOBa CTyAeHaTa

Kosovka Ognjenovié*
Institute of Economic Sciences, 12 Zmaj Jovina, Belgrade, Serbia
kosovka.ognjenovic@ien.bg.ac.rs  https://orcid.org/0000-0002-3768-8860

Abstract: The labour markets of the transition countries of Central and Eastern Europe relied on stronger growth of
the corporate sector as a mechanism for integrating the growing number of laid-off workers. The Serbian labour market
has had a similar experience. Decades after the start of economic reforms, however, the role of entrepreneurship as
an integrative employment mechanism has not increased in importance, which is best evidenced by statistical data.
This paper focuses on students’ intention to start their own business after graduation, and specifically examines the
relationship between intention and personal attitudes. The experiment was conducted with two groups of students.
The results indicate differences in students’ attitudes towards entrepreneurship that deepen according to faculty group,
gender, and year of study. From the students’ responses, it can be concluded that electrical engineering students,
female economics students and students in higher years of study are more inclined towards entrepreneurship. This
may have implications for measures to support the development of youth entrepreneurship.

Keywords: attitudes towards entrepreneurship, grants, labour market, economic change, education and training,
Serbia, university students.

JEL classification: D91, J21, M13.

Caxetak: TpxuwTa paga TpaHauUmoHnx 3emarsa LientpanHe u Mctoune EBpone ocnarana cy ce Ha CHaxHuju
pacT KopnopaTMBHOT CEKTOpa Kao MexaHu3Ma 3a uHTerpaumjy cae Beher Gpoja oTnywTeHux pagHuka. Cpncko
TPXMLWTE pafa MMa CMMYHO MCKYCTBO. [leLieHnjama HakoH modveTka eKOHOMCKMX pedopmu, MeRyTum, yrora
Npeay3eTHULITBA Ka0 MHTErpaTMBHOI MexaHu3Ma 3anolurbaBatba Huje Jobuna Ha 3Hadvajy, 0 yemy Hajborbe
cBefoye cTatucTuukm nogauu. OBaj pag ce okycupa Ha Hamepy CTyAeHaTa [a 3anoyHy CONCTBEHN GU3HNC HAKOH
3aBpLueTka dakynTeTa, a nocebHo UCnUTyje OAHOC M3MERY Hamepe 1 NIMYHKX CTaBoBa. AHKETa je CrpoBefeHa ca
[Be rpyne cTygeHata. Pesyntatu ykasyjy Ha pasnvke y cTaBoBMMA CTyAeHaTa npema npegy3eTHULWTBY Koje ce
npogy6rbyjy y 3aBuCHOCTU of (hakynTeTa, nona v roguHe cTyavja. /13 oarosopa CTyfeHata MoXe Ce 3aKmbyuuTh
Ja Cy CTYOEHTW eneKkTPOTeXHUKe, CTYAEHTKMHE EKOHOMWje W CTYLEeHTW BWLUMX TOAMHA CTyauja CKIOHMjW
npesy3eTHUWTBY. To MOXe Aa MMa UMNIKKaLWje Ha Mepe NoapLLKE Pa3Bojy Npeay3eTHULLTBA MaguX.

KrbyuHe peun: ekoHomcke mpomeHe, obpasoBatbe M 0byka, CKIOHOCT mpeay3eTHUWTBY, Cpbuja, CTyaeHTH,
cybBeHLyje 3a camo3anoLLrbaBakbe, TPXULLTE paja.

JEI knacudmkauuja: D91, J21, M13.

’ Corresponding author.
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Introduction

The labour markets of the transition countries of Central and Eastern Europe (CEE) relied on
the more robust growth of the corporate sector as a mechanism for integrating the growing
number of redundant workers. This was due to the inherited structure of the pre-transition
economy. Large enterprises and the manufacturing industry dominated, while the business
services sector was underdeveloped. The restructuring of the economy created great earning
opportunities. Therefore, natural conditions were created that encouraged a part of the
population to consider taking advantage of the earning opportunities. This way, space was
created to develop an entrepreneurial mindset in society, where such options had been limited
until recently (Kuratko, Fisher & Audretsch, 2021). This encouraged the development of the
small and medium-sized private enterprises sector (McMillan & Woodruff, 2002). This
enabled further absorption of the workforce to some extent and slowed the rise in
unemployment so that employment rates largely stagnated. This was because private
companies were founded thanks to generous state subsidies for creating new jobs. It quickly
became apparent that these newly established companies achieved faster employment growth
than privatised companies. The latter were motivated to buy domestic companies as they
counted on the profit they would make from the share in the domestic market and customer
network, so they retained some of the old management after taking over the domestic
companies. This gave a number of workers hope that they would stay in the companies if
they adapted to the new conditions, apart from the fact that they were familiar with the
management, but the ownership structure had changed (Ognjenovié, 2015).

On the Serbian labour market, it was most difficult for older workers with experience
from old production plants, most of which had been shut down, to find a job. Some of the
employees recruited by the new employers were sent for training in branches of these
companies in other countries or trained in companies in the country (Ognjenovi¢, 2015).
However, most of them with outdated qualifications could not be re-employed, so the early
retirement institute, on the other hand, put pressure on the empty pension funds. Finding a
job was also difficult for young people without work experience. They came from an
education system that continued to produce job profiles for industries that mostly no longer
existed (Dinkié¢, Pesikan, Bjegovi¢ Mikanovi¢, Blagojevi¢ Hughson, & Milutinovi¢, 2007).
The distribution of industries was largely determined by geography, and the education system
followed the same concept. The local development of these areas was based on this
foundation and was also destroyed by the closure of unprofitable production facilities.

Decades after the start of economic reforms in Serbia, the role of entrepreneurship as
an integrative employment mechanism has not yet gained importance. The share of self-
employment in total employment is declining in absolute and relative terms. Data from the
Labour Force Survey (LFS) show that the number of self-employed in 2022 amounted to 479
thousand or 16.4% of total employment, and only five years earlier, the self-employed
accounted for more than a fifth of the total number of employees in Serbia (Statistical Office
of the Republic of Serbia, 2023).

This topic has only recently become part of the research agenda in Serbia (Ognjenovié,
2023; Ognjenovi¢, 2022) and the countries of the region (Aydin, Knezovié, Bi¢o & Smajié,
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2024; Rajh et al., 2018). The motive for this work is to identify the factors in young people
that would encourage them to choose the path of an entrepreneur as a profession. This paper
uses data collected from economics and electrical engineering students to examine their
attitudes towards entrepreneurship and to describe the relationship between these attitudes
and the intention to become an entreprencur after graduation. In addition, current data on the
support of young entrepreneurs through institutionally developed programmes will be
analysed. Thus, the main research question is whether students’ attitudes towards
entrepreneurship match the reality of the labour market.

The structure of the paper is as follows. The next section describes the institutional
context for young people entering the labour market. This is followed by an overview of the
relevant literature and a description of the statistical sources used for the analysis. The part
of the paper devoted to the main findings is derived from the two sub-analyses. First, the
institutional support for youth entrepreneurship development implemented by the National
Employment Service (NES) through the inclusion of unemployed people under 30 in two
specially created programmes is analysed. The generalisation of the conclusions regarding
the entrepreneurial climate from the perspective of young people is then based on the results
of a survey of university students. The paper ends with conclusions and recommendations.

1. Institutional context

Regarding institutional support for employment and youth development, two key documents
contain strategies, programs, and support mechanisms for the implementation of youth
policy:

1. The National Youth Strategy of the Republic of Serbia for the period from 2023 to
2030 (Government of the Republic of Serbia, 2023);

2. The Employment Strategy of the Republic of Serbia for the period from 2021 to 2026
(Government of the Republic of Serbia, 2021).

The first document sees young people as “active and equal participants in all aspects
of social life, developing their full potential with the support of society and contributing to
personal and social development and well-being” (Government of the Republic of Serbia,
2023, p. 72, translation). This sentence illustrates the vision of the development of young
people in Serbian society. The specific goal of the Youth Strategy is to ensure that “young
people have equal opportunities and incentives to develop their potential and skills leading
to social and economic independence” (Government of the Republic of Serbia, 2023, p. 73,
translation). This goal is achieved through access to education, improving skills and
employability in the labour market, and enhancing the entrepreneurial potential of young
people.

In achieving the goals related to youth employment and self-employment, the Youth
Strategy relies heavily on the Employment Strategy of the Republic of Serbia. The
achievement of the strategic goals is envisaged through inter-sectoral activities and through
a series of practical measures created to promote entrepreneurship, social entrepreneurship,

Ananu Exoromckor chakynteta y Cy6otuuym — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 003-019
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and employability of young people. These are the goals pursued since adopting the first
Youth Strategy of the Republic of Serbia in 2008 (Kovacevi¢ & Krnjaié, 2008). This strategic
framework was adopted at a time of economic and social change, accompanied by a declining
population, low birth rates and delayed parenthood, high unemployment, and migration,
affecting young people in particular (Dinki¢ et al., 2007). However, young people’s prospects
for employment and independence remain modest, even though the mechanisms and
institutional framework for education and employment have improved significantly.

2. Literature review

The development of the entreprencurial ecosystem, with a particular focus on the young
population, has been studied intensively over the last four decades (Maheshwari, Kha &
Arokiasamy, 2023; Lifian & Fayolle, 2015). In Lifidan & Fayolle (2015) at least two lines of
research on entrepreneurship were identified. One research direction is based more on a
theoretical framework linked to social psychology, specifically by focusing on the theory of
planned behaviour and examining the empirical impact of key determinants on
entrepreneurial intention. The second line of research relates more to studying the
organizational aspects of entrepreneurship and entrepreneurial orientation.

In developing and emerging markets economies, in particular, there is a growing
number of studies, as entrepreneurship is seen as one of the ways to escape poverty and solve
the problems of high unemployment and a low-skilled workforce (Maheshwari et al., 2023;
Sahaidak, Prokhorova & Sobolieva, 2022). Support from family members could be a
significant moderating factor for the relationship between entrepreneurial alertness and, for
example, Nigerian students' entrepreneurial intention. At the same time, innovativeness could
also be a trigger for starting their own business (Ugwueze, lke, & Ugwu, 2022). Institutional
support, family members' involvement in entrepreneurship, peer support, and perceptions of
self-efficacy and entrepreneurial skills are statistically significant determinants of
entrepreneurial intentions among students in large entrepreneurial nations such as India and
Pakistan (Martins, Shahzad & Xu, 2023; Jena, 2020). In European countries such as Austria,
the entrepreneurial knowledge acquired through education is an important factor of the
entrepreneurial intention of students of different educational profiles, economics, science,
and engineering, while subjective norms can negatively influence the entrepreneurial
determination of the latter two groups of students. The influence of subjective norms in the
group of students of economics cannot be isolated as a significant factor of entrepreneurial
intention (Maresch, Harms, Kailer & Wimmer-Wurm, 2016). Feelings such as empathy,
which could also be seen as peer support, and self-efficacy were found to be important
determinants of students' social entrepreneurial intentions (Simmou, Sameer, Hussainey, &
Simmou, 2023). In Politis, Ketikidis, Diamantidis, & Lazuras (2016), the importance of
theoretical antecedents of planned behaviour as predictors of (social and commercial)
entrepreneurial intentions were determined in a sample of postgraduate students from CEE
countries. However, it was found that predictors from the group of personality traits, such as
the need for achievement, independence, and similar traits, cannot be regarded as statistically
significant determinants of social entrepreneurial intentions.
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Differences in the socio-cultural context cannot influence entrepreneurial intention
with the same intensity (Moriano, Gorgievski, Laguna, Stephan & Zarafshani, 2012). Social
norms as theoretical antecedents of planned behaviour are usually investigated in studies that
examine the influence on entrepreneurial intentions in a multicultural environment. The
results usually confirm the importance of social norms in countries where individual
behaviour relies more on the expectations of family, relatives, or peers. Social norms have
been shown to be a significant predictor of students' entrepreneurial intentions in selected
countries in Central and Eastern Europe, the Mediterranean region, and some Asian
countries, while in Western Europe, represented by the Netherlands and Germany, no
significant effect of social norms on students’ entrepreneurial intentions was found (Moriano
et al., 2012). This can be attributed to the gender roles in these societies and the expected
differences in the tradition of career choice.

Several recent studies have examined the influence of various factors on
entrepreneurial intention in the countries of the Balkan region. Some of these studies have
focused on the working-age population, while other studies have focused exclusively on
exploring factors of the entreprencurial ecosystem among university students as potential
carriers of entrepreneurial activities after graduation.

Looking at the working-age population, the entrepreneurial intention is more
pronounced among the younger population (Aydin et al., 2024). To a certain extent, this
confirms the validity of similar studies published in recent years on the student population
(Bagis et al., 2023; Ognjenovi¢, 2023; Ognjenovic, 2022; Rajh et al., 2018). Research on data
for Bosnia and Herzegovina, conducted on a sample of the working-age population, has
shown that an individual's propensity for entrepreneurship can have a significant mediating
effect when the relationship between the respondent's age and their entrepreneurial, i.e.,
intrapreneurial, intention is observed (Aydin et al., 2024). The risk-taking factors and
innovation-driven motivation have a moderate mediating effect on the investigated
relationships. Data collected among economics and business students in Bosnia and
Herzegovina showed that entrepreneurial orientation, behavioural control factors, and
perception of the importance of others are statistically significant determinants of
entrepreneurial intention (Rajh et al., 2018). This research covered the labour markets of four
CEE countries (Bosnia and Herzegovina, Croatia, North Macedonia, and Serbia), and the
results did not differ significantly between countries, with the desire to become an
entrepreneur and the ability to control this process driving students more often than other
potential predictors. Similar results were also obtained using data for Serbia, which were
collected from samples of students of business, economics, and electrical engineering. These
showed that the risk-taking factor does not play a significant role in forming the relationship
between predictors, such as propensity to entrepreneurship, behavioural control and
importance of others, and entrepreneurial intentions (Ognjenovié, 2022).

Research conducted on a sample of business and engineering students from 50
countries, based on the unique 2018 Global University Entrepreneurial Spirit Students’
Survey has shown that the education and knowledge students gain from mandatory
entrepreneurship courses is critical to their choice of a long-term entrepreneurial career.
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Slight differences in the impact of entrepreneurship education on the later period of an
entrepreneurial career were found among business and engineering students (Sitaridis,
Laspita, Kitsios & Sarri, 2023). In addition, Shirokova, Osiyevskyy & Bogatyreva (2016)
analysed the discrepancy between entrepreneurial intention and the factors that led to its
realization among student entrepreneurs based on the 2013/14 Global University
Entrepreneurial Spirit Students' Survey database and concluded that the context itself, as well
as the environment, transforms intention into entrepreneurial activity. Students in Serbia were
excluded from this survey. From the countries in the region, Albania, Croatia, and North
Macedonia, for example, took part in the survey. The results regarding the influence of
motivational factors on students’ entrepreneurial intentions are mixed. For example,
Ognjenovic¢ (2023) found neither external nor internal motivational factors as significant
determinants of students' entrepreneurial intentions.

On the other hand, Bagis et al. (2023) have shown that factors such as the need for
achievement significantly influence the entrepreneurial intention and alertness of university
students. Low levels of digital skills can be a significant barrier to labour market inclusion,
especially for vulnerable groups such as older women and those with low skills (Bradic¢-
Martinovi¢ & Banovi¢, 2018). In the context of the impact of digitalization on
entrepreneurship development, Youssef, Boubaker, Dedaj & Carabregu-Vokshi (2021)
investigated students’ entrepreneurial intentions and showed that attitudes towards
entrepreneurship and perceived behavioural control are statistically significant determinants
of entrepreneurial intentions. It can significantly narrow the gap between the need for the
digitization of the economy and its impact on the individual (Krivokuéa, Cockalo & Bakator,
2021).

3. Data and methods

In addition to the LFS data from Eurostat, based on which the development of employment
and self-employment is explored (Eurostat, 2023), the two most important data sources for
the analysis presented in this paper are:
1. Aggregated annual NES data on institutional support for entrepreneurship
development among individuals younger than 30 years;

2. Data from a survey on entrepreneurial intentions conducted among students at the
University of Belgrade, the largest university centre in Serbia.

Support for youth self-employment is intended for people who were registered as
unemployed at the time of applying for measures to promote entrepreneurship. This support
is implemented through two active labour market policy measures: (i) entrepreneurship
training and (ii) subsidy for starting a business. The training program's methodology has
changed since 2021, when it was conducted over three days instead of two and included the
development of a business plan (National Employment Service, 2023). Persons applying for
a grant must have completed a training course that includes a business plan.

A survey based on a prepared questionnaire (Rajh et al., 2018) was conducted among
economics and electrical engineering students (Ognjenovi¢, 2022), and the number of
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completed questionnaires amounted to 309 and 307 in the first and second samples,
respectively. The sample consists of 348 female and 268 male students (n=616). The data
were collected in the 2016/17 academic year, and the survey was not repeated thereafter, so
it is a set of cross-section data. In addition to primary demographic data, the survey included
a broader set of questions about personal attitudes, behavioural control factors, social norms,
and entrepreneurial intentions. All student responses were recorded on a Likert scale of 1-5.

Two complementary methodological approaches were used to determine the factors
of entrepreneurial intention and to derive the differences in the students’ attitudes. Since the
students' responses are rated on a nominal scale, the differences in mean scores between two
groups of students are tested using t-statistics. Sometimes the aggregation of responses can
lead to general conclusions. Therefore, it was initially decided to adopt an approach that
would allow the differences to be tested at the level of each individual question asked of the
students. This approach is recommended when the questionnaire is focused on a specific
group of questions and when different groups of participants are intuitively observed. Once
the differences were uncovered, pairwise correlations between the variables for personal
attitudes and entreprencurial intentions were determined and tested for different subsamples.

4. Results and discussion

4.1. Institutional support to young entrepreneurs

Since 2018, when almost a fifth of young people under the age of 30 were unemployed, the
trend of rising youth unemployment has come to a halt. In 2022, the youth unemployment
rate in Serbia was 17.1% (Statistical Office of the Republic of Serbia, 2023). At the same
time, a much milder decline in the youth unemployment rate was achieved in the EU-27,
which amounted to 11.3% in 2022, or 1.5 percent points less than in 2018 (Eurostat, 2023).
Incidentally, in a ten-year comparison, almost a fifth of young people under 30 were
unemployed in the EU-27, and in Serbia, the unemployment rate was more than twice as high
(Eurostat, 2023). In addition to subsidizing the employment of young people by employers,
the coverage of unemployed young people through active labour market policies in Serbia
has been significantly expanded in recent years, not only through subsidized employment by
employers but also through incentives for entrepreneurship development. However, despite
these measures, the number of self-employed young people in Serbia has not increased, as
the analysis in the following text will show.
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Table 1: Beneficiaries of measures in Serbia

Year
Measure
2020 ‘ 2021 ‘ 2022

All beneficiaries
Training 12,468 13,698 10,266
Subsidy 3,804 4,209 4,423

Under 30 years
Training 3,241 3,799 2,733
Subsidy 995 1,124 1,225

% of beneficiaries under 30 in total

Training 26.0 27.7 26.6
Subsidy 26.2 26.7 27.7

Source: the author, based on National Employment Service (2023).

Table 1 shows the number of participants in entrepreneurship promotion programs
implemented by NES in Serbia (National Employment Service, 2023). This measure is
implemented through training and direct support for self-employment by granting a subsidy.
At the level of the overall program, the number of subsidy recipients is increasing. In 2022,
4,423 subsidies were granted, which is 214 and 619 more than in 2021 and 2020, respectively.
The reasons for the lower number of grants awarded in the previous two years may be
administrative or due to delays caused by the uncertainties challenged by the COVID-19
crisis, which was in full swing at the time. As the number of beneficiaries of the self-
employment subsidy is increasing, young people are becoming more interested in
entrepreneurship, but the aggregated data on the number of self-employed and their structure
does not yet show this.

According to LFS data, there were 2,094.5 thousand self-employed persons aged 15-
29 in the EU-27 in 2022, representing 6.0% of total employment in this age group (Eurostat,
2023). Their absolute number and relative participation had decreased in the last ten years
when the number of self-employed amounted to 2,141 thousand (6.4% of total employment).
In Serbia, self-employed young people account for 7.0% of total employment in 2022 (or
31.5 thousand people). However, their number has decreased significantly in the last ten
years, when it amounted to 15.1% (or 46 thousand people) (Eurostat, 2023). Given the high
unemployment rate, any promotion of self-employment through entrepreneurship makes
sense.
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Figurel: Gender gap in youth self-employment, %
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Source: the author, based on Eurostat data (Eurostat, 2023).

Women make up around a third of the self-employed in Serbia. In the age group from
15 to 29-year-olds, however, their share is significantly lower, only 22.5% in 2022. Ten years
ago, the proportion of young self-employed women was higher in absolute and relative terms
and amounted to 24.3%. This ratio between the number of self-employed men and women
favoured the emergence of a gender gap, which is significantly higher in Serbia than in the
EU-27 (Figure 1).

4.2. Determinants of entrepreneurial intention

Most of the studies cited in this article dealt with the investigation of entrepreneurial
intentions in the context of examining the influence of theoretical antecedents of planned
behaviour on the propensity to engage in entrepreneurial activity (Bagis et al., 2023;
Ognjenovi¢, 2022; Youssef, 2021; Rajh et al., 2018; Politis et al., 2016). The personal
attitudes variable stands out as it explains entrepreneurial intention the most. Previous work
has found this variable to have the strongest effect on entrepreneurial intention, so this section
is devoted to analysing the personal attitudes factor and its correlation with the
entrepreneurial intention variable. The mediating role of gender was also confirmed when
examining the effects of antecedents of planned behaviour on entrepreneurial intention
(Ognjenovi¢, 2022). Table 2 shows the empirical model linking personal attitude to intention.
The o-indicator values confirm a high internal reliability of the responses within each
question group. The indices 1-economics and 2-electrical engineering correspond to the
respondents from the samples of two faculties.

Table 2: Research model formation

Entrepreneurial intent Attitudes toward entrepreneurship
Variable Description Variable Description
Yil Readiness Xil Advantages

Yi2 Professional goal Xi2 Attractive as a career
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Vi3 Effort Xi3 Opportunities and resources
Yia Determination Xi4 Satisfaction
yis Serious thought Xis Preferred choice
Yi6 Firm intention
Cronbach's a; = 0.95, a2 = 0.96 Cronbach's a; = 0.80, 02 = 0.80

Source: research by the author.

To complete the picture of the existence of dissimilarities in students’ responses and

their understanding of the process of implementing an entrepreneurial idea, the differences
in responses between young women and men from both faculties were examined. This is
significant insofar as young women tend more frequently towards the social science faculties,
including economics, and young men towards the technical and natural science faculties. In
addition, regardless of age, women in Serbia are much less likely to pursue entrepreneurial
careers than men, which confirms the significant gender gap in self-employment. Another
important issue is whether the students' answers differ depending on the year of study.
Students are grouped at individual faculty levels so that first- and second-year students form
one group, and third- and fourth-year students form another group. The results are shown in
Table 3 and can be summarized as follows:

1.

In Ognjenovi¢ (2022), it was shown that there are significant differences only in the
attitudes of male and female electrical engineering students regarding career choice,
opportunities, and personal satisfaction offered by the profession of entrepreneur,
as well as in all components of entrepreneurial intention, while students of
economics are determined differently only in relation to the last three explanatory
components of entrepreneurial intention.

On average, students of economics rated a positive attitude towards
entrepreneurship higher than electrical engineering students (Table 3). The much
more significant differences in female students’ attitudes in these two faculties
confirm their reticence regarding the possible choice of an entrepreneurial career.
Higher mean scores among students of economics indicate that the idea of
entrepreneurship is closer to them and that they have been exposed to these topics
at faculty.

Men at both faculties agreed to a greater extent with positive attitudes towards
entrepreneurship, so the mean scores are higher than those of female students.
Regarding the variable of personal attitudes, the only statistically significant difference
in the attitudes of male students at these two faculties concerns the satisfaction that an
entrepreneurial vocation may bring, which is more attractive to students of economics.
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Table 3: Differences by faculty and gender

Female students Male students
Variable . . . . . .
Economics vs Engineering | Economics vs Engineering
- m;=2.8, my=2.3, d=0.5*% m=3.0, my=2.7, d=-0.3*
- mi=2.9, m=2.4, d=0.5* mi=2.9, m=2.7, d=0.2
Vis mi=2.8, m=2.3, d=0.5% m;=3.0, m=2.6, d=0.4*
- m;=2.9, m=2.6, d=0.3* m;=3.2, my=3.0, d=0.2
yis mi=2.8, m=2.4, d=0.4* mi=3.1, m=2.9, d=0.2
vis mi=2.9, m=2.5, d=0.4* m;=3.3, mx=3.0, d=0.3
il m;=3.8, mx=3.6, d=0.2* m;=3.7, mx=3.8, d=-0.1
X0z mi=3.6, my=3.1, d=0.5* mi=3.7, mx=3.5, d=0.2
Xis mi=3.9, m=3.6, d=0.3* mi=4.1, m;=4.0, d=0.1
Xia m;=3.7, m=3.2, d=0.5% m;=3.8, mx=3.5, d=0.3*
Xis mi=2.9, my=2.8, d=0.1 mi=3.0, mx=3.0, d=0.0

Notes: ml and m2 denote the average values for the corresponding group of students, whereby the indices 1 and 2
stand for the faculties of economics and electrical engineering respectively; d is the difference between m1 and
m2. * Statistically significant at 5%; bold values at 10%.

Source: research by the author.

It is also possible to culturally define the differences achieved in students’
entrepreneurial intentions (GardaSevié, Brkanli¢ & Kosti¢, 2020). As mentioned above, this
topic has been studied in depth by other authors, but in the context of different countries, in
order to compare the impact of the socio-cultural dimension on the entrepreneurial behaviour
of young adults (Bagis et al., 2023; Moriano et al., 2012). In this particular study, the
questionnaire did not capture too many personal characteristics of the students. Questions
included characteristics such as gender and age, but the data collected can be further broken
down by year of study and faculty. Therefore, in this study, full attention was paid to the
observed differences between faculties. In both faculties, the average age of the students
involved in the experiment was 22 years. In terms of gender, however, the situation is
completely different. In the sample of economics students, almost 77% were young women,
while in the sample of electrical engineering students, young women made up only 36% of
the total. Based on the structure of the sample, which correctly represents the population of
students in these two faculties, it is logical that more attention should be paid to the observed
differences by faculty and gender (as shown in table 3). Apart from these main characteristics,
it is not possible to determine whether individuals with certain additional characteristics opt
for a particular faculty. When colouring the results culturally, traditionally more young
women tend to be enrolled in economics and more young men choose to study engineering.
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Their later career in terms of commitment to entrepreneurship can largely be determined by
the choice of degree programme itself.

Differences by year of study were tested on a combined sample of students from both
faculties, as only 126 students from the first two years of study were included in the sample
(n=616). The results are reported in Table 4. First and second-year students reported a higher
average score, but the differences are only statistically significant for entrepreneurial
intentions observed by effort (p<0.05) and career goal (p<0.10). Significant differences in
the students’ attitudes can be seen in the career choice (p<0.05) or the advantages offered by
this profession (p<0.10).

Table 4: Differences by years of study

Variable Diffelr:rgezsn}i)}‘isyggr(s& 0{[ l?tudy
Vil mi=2.8, my=2.7, d=0.1
yi2 m;=2.9, my=2.7, d=0.2
yis mi=2.9, my=2.6, d=0.3*
Via m;=3.0, my,=2.9, d=0.1
is m=2.9, my=2.8, d=0.1
Vi6 mi=2.9, my=2.8, d=0.1
Xil mi=3.9, mx=3.7, d=0.2
Xi2 m=3.7, my=3.4, d=0.3*
Xi3 mi=4.0, m»=3.9, d=0.1
Xi4 mi=3.7, my=3.5, d=0.2
Xis m=2.9, my=3.0, d=-0.1

Notes: ml and m2 denote the average values for the corresponding group of students, whereby the indices 1 and 2
stand for the faculties of economics and electrical engineering respectively, d is the difference between m1 and
m2. * Statistically significant at 5%, bold values at 10%.

Source: research by the author.

Table 5 shows the correlations between personal attitudes and the variables on
entrepreneurial intention, which were estimated separately by faculty, gender, and year of
study. The results indicate a moderately high but statistically significant correlation between
entrepreneurial intention and personal attitudes in all subgroups of students. Male electrical
engineering students and students in higher years of study show a stronger attitude towards
entrepreneurship than other groups of students.
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Table 5: Correlation analysis

Subgroup (sample) Correlation coefficient
Faculty: (n=309) 0.672*
Faculty> (n=307) 0.704*
Faculty; & Female (n=237) 0.691*
Faculty; & Male (n=72) 0.629%
Faculty, & Female (n=111) 0.667*
Faculty, & Male (n=196) 0.710%*
Year of study (1** & 2") (n=126) 0.689*
Year of study (3™ & 4™) (n=490) 0.697*

Notes: * Statistically significant at 5%.
Source: research by the author.

Table 5 shows the correlations between personal attitudes and the variables on
entrepreneurial intention, which were estimated separately by faculty, gender, and year of
study. The results indicate a moderately high but statistically significant correlation between
entrepreneurial intention and personal attitudes in all subgroups of students. Male electrical
engineering students and students in higher years of study show a stronger attitude towards
entrepreneurship than other groups of students.

Conclusion

This paper is thematically devoted to the study of entrepreneurial intentions of students from
two faculties within the same university in Serbia, which are oriented towards the education
of young people of different scientific and vocational directions. Assume that the conclusions
are drawn based on the mean scores expressing the degree of students' agreement with a
positive attitude towards entrepreneurship and revealing their intention to engage in this
profession. In this case, electrical engineering students are more inclined towards
entrepreneurship but lack knowledge that would help them in entrepreneurial orientation.
This paper revealed several important findings that can only be generalized to the student
population. The research findings show that young people understand the importance of
entrepreneurship and the knowledge gap, so they could be relevant to the development of
entrepreneurship programs. In addition, in countries that have recognized the role of
entrepreneurship in economic development and job growth, surveys of the student population
are regularly conducted to determine their entrepreneurial vigilance and develop policies to
encourage active entrepreneurs. The conclusions of this study are as follows:

1. The share of self-employed in total employment in Serbia is decreasing, with a
significant gender gap.
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2. Female students of both faculties are less interested in a career as an entrepreneur
than their fellow students. However, female economics students are more inclined
towards entrepreneurship than female electrical engineering students.

3. There are no significant differences in university students’ personal attitudes and
entrepreneurial intentions depending on the study year. However, the correlation
analysis shows that there is a higher degree of consent between personal attitudes and
entrepreneurial intentions in the responses of third- and fourth-year students.

Of course, it can be assumed that the economics students have more prior knowledge
about entrepreneurship than the electrical engineering students. However, the students were
selected in such a way that the economics students opted for business major, while the
electrical engineering students have acquired some prior knowledge of management through
the courses in their final years of study. In addition, electrical engineering students find
opportunities to enter entrepreneurial careers by developing projects on their own or with the
support of their peers. Consequently, it is not possible to conclude based on prior theoretical
knowledge of entrepreneurship alone to what extent this might influence students’ attitudes.
Further research on this topic would require an explicit investigation of the impact of
entrepreneurship education on students' entrepreneurial intentions.

Potential weaknesses of the study may be that the generalizations used to predict
entrepreneurial activity are based on the student population and cannot be applied to the
working-age population. In addition, this real-time data was collected from a sample that
cannot be transferred to the same sample of people. Therefore, the assessment of actual
entrepreneurial activity among the selected young adults is impractical. In a country where
the interest of young people in entrepreneurial careers is high and where the unemployment
rate among young people is stable but high, it is recommended that a method of screening
entrepreneurial intentions be conducted at regular intervals. These are the suggestions for
further research on this important topic.
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Introduction

The Fourth Industrial Revolution has significantly influenced the intensive application of
modern digital technology in all sectors of the economy. The introduction of contemporary
digital technology into companies represents a process of digitalization. This process
increases the efficiency and effectiveness of business operations, sales or productivity
growth, innovation application in value creation, and entirely new forms of customer
relationships. The digitalization process has also impacted the operation conditions,
providing a competitive advantage in the market. The product and service lifecycle has
become much shorter, and customer behaviours and expectations have become more
demanding. Companies must proactively respond to future customer needs in the digital
economy, where an unsatisfied customer can easily replace a product or service provider with
a single mouse click (Ubiparipovi¢ et al., 2020). The need for digitization was particularly
notable during the period of the COVID-19 pandemic, when circumstances required rapid
digitization of services, including access to health care, education, and other essential
services (Jovanovi¢, Krsti¢, & Jovanovi¢-Vujatovié, 2023).

The digitalization process is closely related to the process of digital business
transformation. Ismail, Khater and Zaki define the concept of digital business transformation
as a process through which companies use the effects of the synergistic application of various
digital technologies (the digitalization process), contributing to the achievement of better
business results and a better competitive position in the market (Ismail, Khater, & Zaki,
2017). In other words, digital business transformation involves changes in the company’s
business due to the application and use of the advantages of modern digital technologies
(Matt et al., 2015). The scope and content of the transformation depend on the industry and
the degree of digitalization. Digital business transformation can encompass multiple business
dimensions (Ismail, Khater, & Zaki, 2017): business model, customer experience during the
consumption of digitized products and services, business processes, and decision-making
methods, simultaneously influencing the necessary skills and talents of people in the
company, organizational culture, and the overall value creation system.

Modern digital technology applications have been particularly prominent in marketing
in the past decade. SMACIT (Social, Mobile, Analytics, Internet of Things) technologies
have significantly influenced the transformation of marketing activities in companies and the
emergence of so-called digital marketing. Digital marketing is a marketing subfield. It is an
adaptive and technology-based process in which companies collaborate with customers and
partners to co-create, communicate, and deliver value through digital channels for
stakeholders (Bist et al., 2022). The current challenge for marketers and the digital
transformation of the marketing business process is artificial intelligence (Al) technologies.
Although many companies apply Al-based tools to support individual digital marketing
tasks, only large innovative companies, such as Google, Netflix, Amazon, Microsoft, Coca-
Cola, Starbucks, or Nike, have realized the complete and successful digital transformation of
marketing activities based on the application of Al technologies. Smaller companies often
lack the necessary knowledge and understanding of the possibilities of applying Al to
improve digital marketing. Reviewing the current literature and successful examples from
practice, the authors of this paper aim to answer the following research question:

IP. How can artificial intelligence improve digital marketing strategies and activities?
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The paper is structured in four sections. The first section gives an overview of the key
digital marketing strategies. The second section describes the foundations of Al, machine
learning, and data science. It also describes the most prominent Al and machine learning
techniques underlying digital marketing strategies. The third section presents three case
studies on industry giants — Coca-Cola, Starbucks, and Nike — and successful
implementations of Al and machine learning techniques in their digital marketing.
Conclusions and directions for future work are summarized in the last section.

1. Digital marketing strategies

Digital marketing builds the digital identity of a company, through which it presents itself to
a large number of users in the virtual world to achieve its business goals. Digital marketing
involves the use of digital technologies in the process of attracting and retaining customers,
building customer preferences, promoting brands, and increasing sales (Kannan &
Hongshuang, 2017). Digital marketing influences consumer interactions, thereby developing
an electronic word-of-mouth (eWOM) recommendation system among consumers (Mari¢ et
al., 2022). Digital marketing is a set of strategies and tactics for presenting, promoting, and
selling products and services through digital channels, such as websites, social media, search
engines, YouTube, and email marketing (Bist et al., 2022). The following chapter describes
the most prevalent strategies in digital marketing.

Search Engine Optimization (SEO) Marketing Strategyis a digital marketing
strategy that encompasses a set of techniques and practices designed to improve the visibility
and ranking of a company's website on search engine results pages (SERP). The algorithm
used by search engines considers various criteria, some publicly unknown, to determine the
relevance of website pages and rank them. However, the crucial concepts of the SEO strategy
include (Dumitriu & Popescu, 2020):

e Keyword Optimization involves researching keywords frequently used by users in
search engines and related to the company’s business domain. Companies
strategically place these keywords in the content of their website pages.

e On-page SEO refers to individual website page optimization to enhance their
visibility in search results, including optimizing meta tags, titles, and content
structure.

e Link Building involves acquiring high-quality backlinks from reliable, high-ranking
websites, which is crucial for improving the website’s authority and ranking on
search engines.

e Technical SEO focuses on optimizing the technical aspects of the website, including
site speed, mobile responsiveness, and ensuring that web crawlers can access and
index content.

e  User Experience ensures that the website's user interface enables users to navigate
and interact with the site easily, ensuring that content loads quickly and is mobile-
friendly.
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Search Engine Marketing (SEM) Strategy is a digital marketing strategy used to
increase the visibility of a company's website on search engine results pages, similar to SEO.
While SEO achieves this goal organically and free of charge, SEM involves a set of paid
methods to promote websites to appear at the top of search engine results pages (SERP).
Companies can implement SEM using one of three models: PPC (pay-per-click), CPC (cost-
per-click), and CPM (cost-per-thousand impressions). Paid ads on the search results page
always appear above organic search results. Each visitor from a paid ad gradually improves
the website's ranking in organic search results. Therefore, the SEM strategy is excellent for
quickly generating more traffic to a website, as search engines attract motivated potential
customers like no other digital advertising channel (Terrance et al., 2018).

The SEM strategy involves conducting an ad auction. In other words, each Google ad
goes through an ad auction before appearing on SERPs. To enter the ad auction process, a
company must first identify keywords for which it wants to create ads and the budget it is
willing to spend per click on each keyword (Barlas, 2004). The company enters the auction
process when Google determines the user's search query contains the bid keywords. The
auction process involves selecting the most suitable ad that Google will place on SERP for
the keywords. In this process, Google considers two key factors: the budget the company
offered for the keywords and the ad's quality. The more relevant the ad is to the user, the
higher the likelihood that the user will click on it and have a pleasant experience on the
landing page, thus indicating higher ad quality. Higher budgets and higher-quality ads win
the best placement (Terrance et al., 2018).

Social Media Marketing Strategy. Social media marketing involves digitally
presenting, promoting, and selling products and services through social media platforms.
Various promotional and sales campaigns are utilized on social media to achieve different
business objectives, such as increasing website followers, higher sales rates, increased
customer interactions, and more. Additionally, social media marketing includes purpose-built
data analytics that enables companies to track the success of their marketing efforts. There
are also metrics on social media to monitor advertising costs, allowing an exact determination
of return on investment (ROI) (Li et al., 2021).

The first step in defining a social media marketing strategy is selecting the appropriate
platform based on the company's domain and business goals. According to authors Li et al.
(2021), social media platforms are classified into four groups: social networking sites (e.g.,
Facebook, Google+), microblogging sites (e.g., Twitter), professional networking sites (e.g.,
LinkedIn), and content-sharing sites (e.g., YouTube).

Another crucial element of the strategy is targeting potential customers/users properly.
Targeting can focus on individuals following the company's page on a specific social media
or based on their past behaviour, interests, and recent purchases. Creating high-quality
content is an essential strategy element, regardless of the social media platform used (Li et
al., 2021).

Content Building Marketing Strategy involves creating and distributing both valuable
and educational content in various formats to attract or retain customers (Vinerean, 2017).
Jarvinen and Taiminen (2015) expand this definition, emphasizing the goal of increasing
customer engagement in company relationships. Similarly, Du Plessis (2015) also highlights
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the importance of engaging consumers in interactions with the company, introducing the
concept of brand storytelling.

Rovlei (2008) identified three content groups: free, paid, and social content. Companies

create free content to generate more customer engagement and build better relationships with
them, aiming to sell products and services. In addition to increased engagement with paid
content, the aim is also to sell digital content. Social content is created by brand/company
community members expressing their views and opinions and exchanging knowledge and
experiences with other members.

Companies can incorporate numerous tactics into their content marketing strategy. Some

of the most common in practice are (Vinerean, 2017):

1.

Blog posts published on the website’s page and then shared on social media to target
the desired audience. Blogs are also part of the SEO strategy, optimized and written for
keywords or phrases users search for in search engines. Blogs aim to provide potential
customers with valuable content, attracting them to the website and aiding the
conversion.

Ebooks are valuable content for potential customers, containing comprehensive
information on a specific topic of interest. Ebooks are a leading tool for lead generation,
as potential customers typically need to provide their contact information to access this
free resource.

Videos provide the highest audience engagement on social media and websites. Videos
typically demonstrate products/services, explain a problem or present topics of interest
to the target audience.

Guides are instructions containing steps to achieve a task/goal.

Podcasts are pre-recorded interviews and edited radio shows discussing topics attractive
to the company's target audience. Podcasts are a good tactic for expressing the
brand/company's expertise and credibility and for lead generation through audience
subscriptions.

Webinars involve experts and leaders from specific fields discussing topics of interest
to potential customers. Webinars contribute to building the brand/company’s
credibility.

Case studies are a content tactic that shares customer success stories, demonstrating
how the company’s products/services have helped a specific customer. The goal is to
support the customer’s decision to make a purchase.

User-generated content refers to texts, images, videos, or audio created by loyal
customers. Such content is significant for companies, and they should redistribute it to
increase its visibility to potential customers. It contributes to building the reputation of
the brand/company.
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2. Al, machine learning, and data science for digital
marketing

Al represents a large set of methods, techniques, and approaches to data processing that
enable the intelligent behaviour of computers or machines, hence the development of
intelligent computer systems (Ng, 2018). It is an interdisciplinary field that comprises
numerous sub-disciplines and requires their study, such as computer vision, sensors, robotics,
and language synthesis (Kotu & Deshpande, 2019). It is closely related to machine learning
and data science.

Machine learning represents the widest subset of Al It is considered one of the Al
tools enabling learning from experience without explicit programming (Goodfellow, Bengio,
& Courville, 2016), (Ili¢, Sijan, & Predi¢, 2023). In terms of computers and machines,
experience comes in the form of data from which algorithms learn patterns, relationships,
and variations. The ability of computers to acquire knowledge through the extraction of
patterns from data is called machine learning (Goodfellow, Bengio, & Courville, 2016).
Thanks to patterns extracted from data, machine learning also enables automated decision-
making without instructions or pre-programming. Based on the way it learns from data,
machine learning algorithms are classified into unsupervised learning, supervised learning,
and reinforcement learning, which goes beyond the scope of this work (Goodfellow, Bengio,
& Courville, 2016).

Unsupervised learning algorithms seek to discover patterns or natural groupings in
data. It has no prior knowledge about the data reflected in the structure of the used datasets.
The datasets are unlabelled, comprising only input attributes. The main task of the
unsupervised learning algorithm is to discover hidden patterns and relationships in such
datasets. The algorithm independently learns about the relevant characteristics of the set and
its structure. Based on uncovered patterns, the algorithm identifies similar examples and
groups data into meaningful segments with pronounced internal cohesion (Grljevi¢, 2023).
The results of unsupervised learning are segments, clusters, or groupings of related data,
associations in data that indicate events that occur sequentially or simultaneously, sequences
of data, etc.

In supervised learning, algorithms learn how to solve a specific task, i.e., they learn
about the characteristics and data structures specific to a task. Supervised learning datasets
consist of well-defined examples, each pre-labelled with a corresponding output or class
attribute, facilitating clear distinctions in the learning process. Based on the available
historical data, the supervised learning algorithm learns about the characteristics of input
features, enabling it to map them to corresponding output values (Grljevi¢, 2023). The goal
is to determine the outcome (output attribute value) for a new, unknown instance based on
what has been learned.

Data science is an interdisciplinary scientific research field combining methods,
techniques, and approaches of machine learning and other quantitative fields, such as
statistics, logic, and computing (Wing, 2020), (Kotu & Deshpande, 2019). The aim is to
extract knowledge and insights from business data. The term ‘science’ in data science
indicates that methods and techniques are grounded in evidence, empirical knowledge, and
historical observations. Data science and machine learning are inconsistently used. They are
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not clearly demarcated and are often equated. The main difference between machine learning
and data science is reflected in the problems and tasks they address. Data science projects
aim to develop an analytical model that will provide insights into the data and enable
companies to make informed business decisions and take the necessary actions (Grljevi¢,
2023). Machine learning applications aim to automate particular tasks.

A spectrum of diversified Al and machine learning methods and techniques support
digital marketing. This section is restricted to clustering, classification, regression, and
natural language processing (NLP). Clustering is one of the most prominent unsupervised
machine learning approaches to marketing that underlies segmentation and user profiling.
Classification and regression are the most prominent supervised learning approaches for
marketing, underlying predictive analytics. NLP enables computers to understand and
manipulate human language.

2.1 Unsupervised machine learning for customer
segmentation and user profiling

To optimize digital marketing strategies, companies must understand target market
characteristics (Indartoyo, Rahayu, Budiwan, Bismo, & Sadeghifam, 2016). The premise is
that different consumers of services and products or website visitors exhibit not only various
socio-demographic characteristics but also behavioural and psychological ones, and they use
different keywords or vocabulary in content searches (Indartoyo, Rahayu, Budiwan, Bismo,
& Sadeghifam, 2016). Therefore, the primary step of the marketing strategy is to understand
consumer behaviour through the segmentation of the consumer base, user profiling, and
analysis, which is achieved by applying clustering algorithms and interpreting the results.
The main task of clustering is segmenting a heterogeneous dataset into subsets of elements
with a high degree of mutual cohesion (Bosnjak, Grljevi¢, & Bosnjak, 2019). Segmentation
should ensure that one group, the so-called cluster or segment, comprises the most similar
examples, which at the same time significantly differ from the examples belonging to other
clusters (Grljevi¢, 2023). In marketing, the dataset consists of data on the behaviour of
consumers or website users. Based on the available data, the clustering algorithm derives
patterns that describe different groupings and profiles of consumers according to similarities
that clients exhibit in shopping behaviour, activities on the website, reactions to ads,
preferences, socio-demographic data, or other characteristics. The resulting segments and
consumer profiles provide intelligent and personalized recommendations to consumers based
on discovered patterns in purchases, consumer behaviour on websites, or related products in
the consumer basket (Grljevi¢, 2023).

Clustering is an essential technique for segmentation and user profiling. As such, it is
beneficial in various marketing strategies. Understanding user profiles enhances:

1. SEO strategy. User profiling enables the company to adjust keywords incorporated into
the content of the website and to deliver results adapted to different segments, their
behaviour on the site, and search patterns (Indartoyo, Rahayu, Budiwan, Bismo, &
Sadeghifam, 2016).

2. Pay-per-click strategy. Understanding user profiles can help companies adjust and
customize ads based on insights about different audience segments (Weideman &
Neethling, 2006).
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3. Social network strategy. User profiling underlies content personalization and campaign
personalisation. It enables adjustments following the needs and interests of individual
segments ((Kaushal, Ghose, & Kumaraguru, 2019), (Vasanthakumar, Sunithamma,
Deepa Shenoy, & Venugopal, 2017)).

2.2 Supervised machine learning for predictive analytics

Predictive analytics forecast the likelihood of future events or patterns based on historical
data (Ravi, Khandelwal, Shiva Krishna, & Ravi, 2018), (Sheikh, 2013), (Riahi, Saikouk,
Gunasekaran, & Badraoui, 2021). They create a better future for the company by providing
timely insights and knowledge about unwanted outcomes and making effective business
decisions based on the probability of certain events (McKnight, 2014).

Predictive models use supervised machine learning algorithms for classification or
regression and neural networks for time series analysis when predicting trends. Classification
and regression are similar machine learning tasks. The goal of classification is to predict the
output class. Based on the input attributes, the classifiers identify to which category, so-called
class, a particular instance belongs. Examples of a classification task are predictions of
customer behaviour, such as propensity to buy a product, identifying users who will click on
an ad, or predicting visitors more likely to engage or converge into users. The goal of
regression is to predict the numerical value of the output. Examples of regression tasks are
predictions of the number of visitors, the number of clicks per ad or content, or the price of
online ads. Prediction models undergo training and testing phases. During the training stage,
the model learns from input data about the characteristics of input data and the most
successful way of mapping them to output/target values (Grljevié, 2023). During the testing
phase, the model uses unseen data to assess the performance of the developed model, which,
in a way, represents a simulation of how the model will perform during the deployment stage.

In this paper, we observe predictive analytics twofold: predictions of user behaviour
or preferences and predictions of anomalies. Table 1 summarizes the role and place of
predictive models that forecast user behaviour and preferences in digital marketing strategies.
These models typically use historical data about a) user preferences of products, services, or
content or b) user behaviour reflected in their engagement with the website, content, or ads.

Predictive analytics are also used to identify problems before they happen, such as
anomalies and fraudulent activities. Anomaly detection is a machine learning task that
examines events or objects and marks some as atypical examples (Grljevié, 2023). It requires
data with clearly distinguished and labelled non-fraudulent and fraudulent examples of
activities or transactions from which the model learns differences in behavioural patterns
(Grljevié, 2023). In digital marketing, the detection of anomalies primarily refers to the
identification of click frauds. Fraudulent online activities dishonestly deplete ad budgets and
compromise the integrity of the online advertising industry (Choi & Lim, 2020). Click fraud
significantly damages an advertiser’s return on investment. Around 30% of ad revenue is
wasted on click fraud (Haider, Igbal, Rahman, & Rahman, 2018). Therefore, anomaly and
fraud detection are particularly important for the optimization of social network strategy,
targeted ads, search engine marketing, and pay-per-click strategy.
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Table 1. The role of predictive analytics in digital marketing strategies

Data Digital marketing strategy Goal

Personalize results based on

Search engine optimization .
& P predicted search patterns.

User preferences Anticipate trends and customize
Social network strategies  based  on  user
behaviour and preferences.
. Identify visitors more likely to
User engagement Pay-per-click iy 4

engage with ads.

Create more effective  and
engaging content based on
predictions of the content visitors
are more likely to engage with.

Preferred content Content building

Source: the authors
2.3 Natural language processing

Textual data constitutes approximately 80% of the Internet's content (Dixon, 2023),
(Anandarajan, Hill, & Nolan, 2019). For companies to thrive, understanding and processing
texts becomes paramount. Unlike humans, comprehending natural language is a challenge to
computers. Natural Language Processing (NLP) is a newer scientific research field that
addresses this challenge, allowing computers to understand and generate text (Grljevic,
2023). NLP combines computing, artificial intelligence, and linguistics knowledge to derive
meaning from natural language (Farzindar & Inkpen, 2015). It stands out as the most trending
and dynamic field within Al. Applications, such as text generators; chatbots and dialog agents
that can automate customer support, order goods, or simulate sentience; written and spoken
search; speech recognition programs that parse spoken language into words, and vice versa;
or online advertisement matching, drive NLP. With its wide range of applications, NLP is
beneficial for various digital marketing strategies described in the context of several NLP
tasks: sentiment analysis, topic modelling, text generation, and speech recognition.

2.3.1 Sentiment analysis

Individuals perceive the world from their perspective, often focusing on diverse aspects of
the same phenomenon or entity. These observations lead to the formation of opinions,
attitudes, and expressions frequently shared on social media platforms. User-generated texts,
encompassing comments, discussions, articles, and posts, represent the dominant form of
expression of opinion and communication on social media, reflecting public sentiment,
human interaction, and culture. While an individual's opinion reflects a subjective stance, the
aggregation and analysis of numerous opinions offer a comprehensive view of public
sentiment on specific topics, entities, persons, events, and more (Pang & Lee, 2008).
Sentiment analysis forms the basis of such analyses, involving the identification of expressed
sentiment polarity. Machine learning, particularly classification, serves as the underlying
technique for sentiment analysis, typically categorizing sentiment into positive, negative, and
sometimes neutral (Grljevi¢, 2023). The application of sentiment analysis proves invaluable

Ananu Exoromckor pakynteta y Cy6otuuym — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 021-037



30 Mirjana Mari¢, Olivera Grljevié, Luka Gluscevi¢

in diverse business tasks, including market research for advertising, business intelligence,
real-time understanding of consumer choices and sentiments, as well as market trend
detection, technology discovery, and identification of markets in need of specific products
(Grljevi¢, 2016).

Sentiment analysis is relevant for social networking, content building, and SEM
digital marketing strategies. Sentiment analysis strives to detect prevailing sentiment in user-
generated content from social media. In social network strategy, sentiment analysis enables
social listening through monitoring and analysis of social media conversations relevant to a
company and its brand, as well as to competitors and the industry. Sentiment analysis insights
help companies to understand public opinion and adjust marketing strategies by sentiments
(Micu, Micu, Geru, & Lixandroiu, 2017), (Marki¢, Bijaksi¢, & Bevanda, 2016). Sentiment
analysis enhances SEM strategy by enabling companies to understand the public perception
of a brand and the public perception related to competitors. Insights help advertisers adjust
messages and strategies based on sentiment analysis results (Fan & Chang, 2009). In content-
building strategy, sentiment analysis allows companies to understand the public stance
towards relevant topics, track changes in sentiment over time, and create content that
resonates with the audience and is more contextually relevant (Salminen, Yoganathan,
Corporan, Jansen, & Jung, 2019), which is closely related to topic modelling.

2.3.2 Topic modelling

Topic modelling is an unsupervised technique that identifies and extracts hidden thematic
structures in texts (Maier et al., 2018). Topic modelling algorithms take a collection of
documents as input and output a list of topics with assignments of proportions of each topic
in the document. Topics are defined as lists of keywords. The main goals are to discover the
leading topics that documents cover, to identify how the topics are interconnected, and to
monitor the development and changes in current topics over time (Grljevi¢, 2023).
Thematically related conversation detection is relevant for business as it enables monitoring
of trends, emotions, rumours, and triggers that drive people to particular actions. In
commercial applications, topic modelling is used in the tasks of document classification,
where categories are added to new documents based on the topics the document contains,
information retrieval, and for improving sentiment analysis and decision-making in the field
of marketing (Grljevi¢, 2023). In addition, topic modelling is essential for content-building
digital marketing strategy as identification of trending themes helps marketers create content
that aligns with popular and relevant topics for targeted audiences.

2.3.3 Natural language generation

Natural language generation (NLG) is an aspect of NLP dedicated to creating texts similar to
human-written texts. NLG can be observed twofold as an aid to autocomplete and chatbots.
Autocomplete predicts the following word in a sequence. Industry autocomplete applications
refer to predictions of search queries or content generation in different genres or formats,
such as tweets or blogs (DeepLearning.Al, 2023). Chatbots automate conversation by
supplying a database of questions and answers or by simulating dialogs with a human
conversant.

NLG is particularly useful for SEO, content building, and social network digital
marketing strategies. Traditional SEO projects involve labour-intensive and expensive
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manual content creation. Al-assisted tools can help to address these costs by generating
relevant and high-quality content for the websites’ landing pages (Reisenbichler, Reutterer,
Schweidel, & Dan, 2022), which is crucial for SEO strategy as search engines prioritize
content aligned with user intent. Automation of content writing can aid in dynamic content
creation and adaptation to user preferences, intentions, and sentiments, which personalizes
the overall experience.

2.3.4 Automatic speech recognition

Automatic Speech Recognition (ASR) allows computers to convert human speech into text
data. It analyses grammar, syntax, structure, and composition of audio and voice signals to
comprehend and process human speech. ASR finds applications in voice commands, spoken
questions, voice searches, virtual assistants, voice ads, personalized voice messages, and
transcriptions (Yu & Deng, 2015). Developing ASR-based systems is particularly
challenging due to variations in speech patterns influenced by factors such as gender, race,
age, speech impairment (dysarthria, stroke survival, oral cancer, or cleft lip and palate), and
accents (regional or non-native), as reported by authors (Feng, Halpern, Kudina, &
Scharenborg, 2024). Feng et al. (2024) indicate that ASR systems favour female speakers
and misrecognise the speech of African American speakers more often than of white
speakers. According to the authors, recognition of child speech poses a greater challenge due
to the shorter vocal tracts, slower and more variable speaking rates, and less precise
articulation in children.

3. Case studies of the application of Al in digital marketing

This chapter presents three case studies of large, successful companies positioned as
innovators in the market. The studies illustrate how specific Al techniques enhance digital
marketing strategies.

3.1 Coca-Cola case study

The Coca-Cola Company is a renowned brand in the beverage industry, holding a position
as an innovator in the market. With the advent of voice technology, the company recognized
an opportunity to launch an innovative marketing campaign titled “Using Your Voice to
Share a Coke,” engaging consumers in an interactive and personalized manner. In this
campaign, Coca-Cola utilized Voice Al technology for voice recognition and processing,
allowing consumers to personalize the appearance of Coca-Cola labels on bottles. The
campaign resulted in the participation of a large number of consumers, distinguishing itself
from competitors by pioneering the use of voice technology for personalized marketing
efforts. The innovative use of Voice Al technology set the campaign apart and demonstrated
how Al can be leveraged to create unique and memorable customer experiences (Westwater,
2023).

3.2 Starbucks case study

Starbucks, one of the most renowned brands in the global coffee shop industry, recognized
the need for innovative marketing strategies to stand out from the competition. The goal was
to enhance the personalized experience for its customers worldwide by implementing
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predictive Al and machine learning. For this reason, Starbucks developed the platform - Deep
Brew. The platform enables data analysis on preferences, order history, and customer
behaviour. Embedded algorithms allow the platform to suggest products tailored to
customers’ unique desires and needs based on the analysis results. Through personalized
offerings, Al has enabled Starbucks to build deeper connections with its customers.
Personalized recommendations, order predictions, and intuitive menu adjustments through
the Deep Brew platform have increased user engagement and brand loyalty, leading to higher
sales and an enhanced reputation for Starbucks. Thanks to this Al-based digital
transformation of marketing activities, Starbucks saw its user base grow to nearly 18 million
by the end of 2019 (Hyperight, 2021).

3.3 Nike case study

Nike, a sports apparel and footwear global leader, recognized the significance of leveraging
Al to enhance customer engagement, build greater loyalty, and strengthen brand connections
through highly personalized marketing experiences. Nike initiated a personalized design
campaign using Al as a primary technology. The introduction of Al into marketing strategies
involved several steps. The first step involved consumer segmentation based on data from
customer interactions on the Nike app and social media. Segmentation enabled a deep
understanding of user preferences, insights into past purchases, and identification of
behavioural patterns. The second step involved the application of machine learning
algorithms to create personalized design recommendations for each user. In the third step,
digital marketing automation tools are implemented to distribute personalized marketing
messages through various digital channels. The integration of these tools allowed Nike to
automate many marketing activities, including targeted ad placements, to achieve broader
campaign visibility. The fourth step utilized analytical tools to track key campaign
performance metrics: user engagement rate, conversion rate, and revenue increase rate,
enabling Nike to evaluate campaign effectiveness and adjust the strategy in real time
(Westwater, 2023).

Through the systematic implementation of Al, Nike successfully harnessed the
potential of artificial intelligence to enhance personalization and improve overall marketing
efforts. The campaign resulted in a significant increase in customer engagement,
improvement in retention rates, and overall revenue growth (Westwater, 2023).

Relevant success factors of this campaign lie in a deep understanding of the target
consumer group and their needs, innovative application of Al technology, and effective
integration with other marketing tools. Through their synergy, Nike demonstrated how Al
can revolutionize the approach to personalization and enhance marketing strategies.

Conclusion

This paper explores the key ways in which Al transforms digital marketing strategies,
including SEO, SEM, social media, and content-building. Through the analysis of various
aspects of digital marketing and the use of data, machine learning, and Al, the authors
revealed that Al plays a crucial role in enhancing personalization, data analysis, and the
automation of marketing processes.

Ananu Exoromckor akynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 021-037



Application of artificial intelligence in digital marketing 33

Coca-Cola, Starbucks, and Nike case studies provide concrete examples of Al
applications to create innovative campaigns and deepen customer relationships. By applying
technologies such as voice recognition, customer data analysis, personalized
recommendations, and automation, these companies demonstrate the power of a holistic and
integrated approach to technology in achieving marketing goals, such as increased customer
engagement, loyalty, and improved marketing performance.

The case studies show significant implications for the broader application of Al in
digital marketing. Lessons learned from these cases can guide other companies in harnessing
the potential of Al for transformative marketing initiatives. The success of these case studies
points to the importance of innovation in digital marketing. Companies that use Al for unique
and personalized marketing campaigns, such as Coca-Cola, stand out in the market.
Innovation becomes a powerful tool for market differentiation. Al-driven marketing
strategies like Starbucks and Nike improve customer experience and drive brand loyalty.
Increased engagement, such as the one achieved by Nike's personalized design campaign,
leads to higher retention rates and sustained customer loyalty. Companies that use Al to
analyse customer data, such as Starbucks, can make informed decisions about product
offerings, marketing strategies, and overall business direction, in line with the broader trend
of businesses becoming more data-centric. Al automation enables scalability and readability.
Companies can streamline marketing activities, target specific audiences with personalized
messages, and achieve broader campaign visibility, which can be especially valuable for
globally operating companies.

Case studies illustrate how large enterprises leveraged Al to improve digital marketing
strategies. To implement similar technologies, small and medium-sized enterprises might
face limitations such as resource constraints in terms of limited data, budget limitations, high
costs of acquiring necessary technology infrastructure, and shortage of expertise and talent
as Al-driven campaigns require specialized knowledge and skills. In these terms, the research
presented in this paper has limitations as it does not reflect on the possibilities of Al
implementations in small and medium-sized enterprises and it does not address how these
enterprises can overcome the challenges.

The research presented in this paper emphasizes that Al is a means of more efficient
marketing and a driver of innovations that transform how brands communicate with their
target audience. These conclusions underscore the importance of integrating Al into
contemporary marketing strategies for companies to gain a competitive edge and remain
relevant in the digital ecosystem.
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Abstract: To obtain and retain high performances enterprises are affected by various constituencies’s’ needs and
expectations which are important part of their organizational operationalization. The research goal is to validate
the psychometric properties of a widely used holistic view of enterprises performance defined by competing value
framework in context of enterprises in transition economy such as Republika Srpska, Bosnia and Herzegovina. To
fulfil the aim of the research, a quantitative, research design based on cross-section data was carried out to collect
and analyses data from 224 organizational representatives. Covariance-based structural equations modeling was
used to test the competing values approach and, if needed, to modify a measurement scale that identifies the
extent to which sampled enterprises use the measurement criteria of each aspect of effectiveness to validate the
effectiveness of enterprises. All models of effectiveness have acceptable reliability and convergent validity, and
discriminant validity of each model was established. Model fit measures indicate acceptable goodness-of-fit.
Academics and managers may consider using these measures of effectiveness to better understand the
performance/effectiveness phenomenon and have better insight into possibilities for enhancement of different
aspects of effectiveness. This study represents the first attempt to investigate and validate the presence of mutual
dependence of certain aspects of effectiveness based on a competing values approach in a specific research
context.

Keywords: effectiveness of enterprises; competing values approach; constituencies; covariance-based structural
equation modelling

JEL classification: C39, D22, L20, L25

Caxetak: Kako 6u nocturna v oppxana 3HayajHe nepdopmarce npegysha Cy cyoyeHa ca OuekuBariMa 1
3axTeBMMa pasnMUNTUX KOHCTUTYeHaTa Koju Cy HeusocTaBaH AMo (yHKUMoHWcawa npegyseha. Linm
VCTpaXvBatba je BpegHOBaTW MCuxomeTpujcka obenexja HaLMpOKO KOpULITEHOr cBeobyxBaTHOr mpucTyna
nepcopmaHcama npefyseha AetHUCAHOT OKBMPOM KOHKYPEHTCKMX BPWjE[HOCTM Yy KOHTEKCTY npepyaeha
Peny6bnuke Cpncke, bocHe n XepuerosuHe. Pagyn ncnyraarba NOCTABILEHOT LiUrba, KBAHTUTATUBHI YNIOPEAHM
UCTpaxuBaykn An3ajH je ynotpebrbeH paam Npukynrbarba v aHanuse nogataka gobujeHnx of 224 npeacraBHuka
npeny3eha. KosapujaHcHu mpucTyn mofeny CTPYKTYPHUX jeAHauvHa je KOPWLLTEH pagu TecTupara npuctyna
KOHKYPEHTCKWUX BPEAHOCTH, W, N0 NoTpedu, U3BpLUEHO NpunarofjaBake MEpHE ckane Koja MAEHTUUKYje Y KOjoj
Mepy y3opkoBaHa npegy3seha kopucTe MepHe KpUTepujyMe CBaKOT acnekta eqpeKTMBHOCTM paau BpeaHOBakba
edekTuBHocTM npedyseha. CBM Mopenu edeKTMBHOCTM MMajy NMpuxBaTibiBe BPEAHOCTU MOY3AaHOCTW U
BaNMAHOCT CaZipXaja u AMCKPMMWHAHTA BanWAHOCT CBaKOA MoZena je yenoctaerbeHa. Mepe nogobHocTv mogena
“Majy NpuxBaTIbuBe BPEAHOCTU. Akafemcka 3ajeHuLa U MeHallepu mMory pasMoTpuTi ynotpeby oBux mepa
edeKTBHOCTM paay Borber pasymeBatba (heHoMeHa nepdopmaHcu/edekTnBHoCTM v Borber yBuaa y MoryhHocTu
yHanpefhewa pasnuunTix acnekata edektnsHoct. OBO UCTpaxwBatbe MpefcTaBiba NPBO HacTojake fa ce
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ucnuTa U BpeaHyje npucycteo MefycobHe 3aBucHOCTW ofpefjeHunx acnekata eqheKTMBHOCTM Mpema npucTyny
KOHKYPEHTCKMX BPUjEIHOCTU Y CNELMAUYHOM UCTPKUBAYKOM KOHTEKCTY.

KrbyuHe peun: edektBHOCT npegyseha, MPUCTYN KOHKYPEHTCKMX BPEAHOCTU, KOHCTUTYEHTW, KOBapMjaHCHM
MpUCTyN MOAENY CTPYKTYPHUX jefHaunHa

JEN knacudmkaumja: C39, D22, L20, L25

Introduction

More than a century ago, numerous attempts to determine the origin of effectiveness of
enterprises prevailed much of performance measurement stream (Taylor, 1911; Towne,
1886). Although intention to resolve the vague phenomenon of effectiveness has generated
numerous attempts both among academics and the business community, the researchers made
tremendous effort to organize in formal frame the criteria of enterprise effectiveness (Quinn
& Rohrbaugh, 1983; Campbell, 1977). The most outstanding of these efforts has been the
development of the competing values framework or approach to enterprise effectiveness
(CVA) (Quinn & Rohrbaugh, 1983). Even though the CVA was originally developed to
address the problem of identification of the effectiveness criteria, the CVA has been used in
the examination of various enterprises’ phenomena, such as enterprise culture, effectiveness
and leadership styles, the development of the enterprise and human resources (Cameron &
Freeman, 1991; Quinn & McGrath, 1985; Quinn & Spreitzer, 1991; Zammuto & Krakower,
1991). Some researchers used the CVA to study the stages of the enterprise development
(Quinn & Cameron, 1983), compatibility between organizational culture values and business
strategy (Bluedorn & Lundgren, 1993), the effectiveness of information systems used in
management (Cooper & Quinn, 1993), and enterprise transformations (Hooijberg & Petrock,
1993).

According to the above, the CVA has a wide span of issues in contemporary
organizational research stream and is a valuable methodology for better understanding of the
conceptualization of effectiveness and measurement issues. To operationalize the CVA,
Quinn and Spreitzer (1991) proposed the measurement scale for the CVA. According to their
methodology, this research uses a covariance-based structural equations modeling technique
(CB-SEM) to evaluate the structure of the CVA.

There has been limited empirical validation of the CVA as measurement instrument,
especially in the cases of enterprises from transition economies. Some studies used different
approaches such as multidimensional scaling, especially in the current research context
(Zlatkovi¢, 2018), but they did not apply CB-SEM as an advanced modelling technique.
Thus, the research aim is to assess viability of the previously psychometrically established
CVA instrument. Therefore, it is important to understand if an organizational effectiveness
instrument is reliable and valid when applied to the context of enterprises from Republika
Srpska, Bosnia and Herzegovina. The research findings reveal that it would be more valuable
to apply the proposed measure of the enterprises’ effectiveness based upon the CVA, as a
more complex and holistic measure of the effectiveness and performance, allowing for
adjustments when dealing with heterogeneous enterprises’ settings and contexts.
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In the first part of the paper, theoretical background of enterprise effectiveness and the
usage of the competing values approach are presented, which implies that the competing
values approach represents a valuable way of operationalizing enterprises' effectiveness in
many different research contexts. Next, the research methodology represents data collection
procedure, structure of sample and applied econometric modeling technique, align with the
steps of the performed data analysis and research results. The results reveal that the
competing values approach to effectiveness of enterprises in the context of Republika Srpska,
Bosnia and Herzegovina, are acceptable and viable. Also, certain suggestions made for the
managers of the enterprises in the Republika Srpska, Bosnia and Herzegovina, are discussed.

1. Theoretical background

Enterprise effectiveness represents the central theme of the organizational performance
stream. The significance of the enterprise’s effectiveness is represented by the fact that
“enterprise effectiveness is ultimate and the highest aim of any form of the organizational
analysis “(Hall, 1980). Many scholars and researchers have different approaches to
addressing enterprise effectiveness, which, consequentially, leads to tremendous
conceptualizations and definitions of enterprise effectiveness. All of these definitions depend
on the level of the complexity, varying from simple view that “activity is effective if it fulfils
the specific objectively determined goal” (Barnard, 1938) to effectiveness understood as
reflection of the precise focus and concept in applied science rather than abstraction in pure
science (Hannan & Freeman, 1977). Some authors suggest that the construct of effectiveness
is a “value concept”. There are infinite numbers of values that can serve as basis of
effectiveness and therefore there can be infinite numbers of models of effectiveness
(Zammuto, 1984). The construct of enterprise effectiveness is based on judgement of
individuals upon desirable outcomes of enterprise functioning, from different point of views
of the stakeholders, which are directly or indirectly influenced by enterprise performance
(Zammuto, 1984). Enterprise effectiveness represents a “society construct, an abstraction
located in the minds of organizational scholars and researchers” (Quinn & Rohrbaugh, 1983).
The complexity of the issues regarding the assessment of the enterprise effectiveness is
revealed in the fact that, in final analysis, enterprise effectiveness represents a phenomenon
defined by the relevant stakeholders of the enterprise (Campbell, 1977).

Conceptualization, interpretation and measurement of the enterprise effectiveness
still represents a challenge (Eydi, 2015; Olivier, 2014; Oghojafo, Muo, & Aduloju,
2012). Many researchers concur that the unique definition of enterprise effectiveness
does not exist because it represents various aspects to each constituent (Eydi, 2015;
Martz, 2008). However, there is consensus that the construct of enterprise effectiveness
is comprehensive and compositive in nature and it requires development of the different
aspects and measuring various criteria, while process and ends need to be treated while
evaluating the enterprise effectiveness (Fedajev et al., 2022; Eydi, 2013; Oghojafo et al.,
2012).
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To acknowledge the multidimensional and complex nature of the construct of effectiveness,
enterprise effectiveness is addressed as a broader concept than enterprise performance and
efficiency (Martz, 2008; Olivier, 2014). While establishing enterprise performance and
efficiency measures represents the process point of view, the enterprise effectiveness models
capture construct perspective (Martz, 2008). Enterprise effectiveness includes both measures
of organizational performance and efficiency aspects (Martz, 2008; Venkatraman &
Ramanujam, 1986) as well as other aspects of enterprise functioning important from the
angles of different stakeholders (Richard, Devinney, Yip, & Johnson, 2009).

2. Enterprise effectiveness measurement

From the beginning of the early industrialization, defining and measuring enterprise
effectiveness has represented a significant subject in organizational theory and research
development. In earlier periods, the term “effectiveness” indicated efficiency or
technological efficiency. (Taylor, 1911). In line with development of the concept of
enterprise, the understanding of effectiveness and efficiency has changed. Meanwhile, more
comprehensive concepts of effectiveness emerged that can differ regarding the idea of
observing the effectiveness. Variety of these concepts could be understood only through
acknowledging that nature of the concept does not possess limits and has numerous
conceptualizations (Whetten & Cameron, 1984).

Traditional approaches to enterprise effectiveness measurement are characterized by
partial and incomplete perceiving of the enterprise effectiveness. Further development of the
concept of enterprise effectiveness revealed more complex and comprehensive approaches
to assessing enterprise effectiveness. The mutual characteristic of the contemporary
approaches to enterprise effectiveness represents the acceptance of the enterprise intention to
achieve multidimensional objectives while executing various organizational activities and
using available resources.

There are several most mentioned traditional approaches to enterprise effectiveness,
such as goal attainment approach, internal process approach and system resource approaches
(Eydi, 2013). The goal attainment approach suggests the determination of the goals to
measure enterprise effectiveness. The criteria of effectiveness of internal process aspect
reveal the significance of the intensity of relationships between individuals as criterion of
effectiveness as well as confidence, integrated systems and procedures and continuous
functioning as more precise measures of the enterprise effectiveness in comparison with goal
attainment approach. The system resource approach indicates that ability of the enterprise is
to draw near necessary inputs to establish viability and to measure resources and outcomes.
Among others, the multiple constituencies approach and competing value approach are
considered as contemporary approaches to enterprise effectiveness. The multiple
constituencies approach is focused on determination of the crucial stakeholders and their
views of the enterprises’ effectiveness to reveal different and specific domains of interests in
enterprise performance (Eydi, 2013).
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2.1. Competing values approach to effectiveness

The competing values approach (CVA) to enterprise effectiveness is based on the
identification of the fact that enterprises’ objectives are managed by different expectations of
multiple stakeholders with mutually competing views on effectiveness subject. The CVA
represents the product of the theoretical and empirical contributions of organizational
effectiveness research stream (Quinn, 1981; Quinn & Rohrbaugh, 1981). This approach is
based on three axes or value dimensions: focus, structure and outcomes (Quinn & Rohrbaugh,
1983). The organizational focus includes external and internal focus. Internal focus is
characterized by well-being and employee development, while external focus addresses
condition and evolution of the enterprise. The organizational structure emphasizes control
and flexibility. The dimension outcomes focus on planning and defining the enterprises’
objectives in the form of means, while efficiency and productivity relate to ends (Quinn &
Rohrbaugh, 1983). The four models of effectiveness according to CVA are presented in
Figure 1.

Figure 1: The categorization of the effectiveness criteria - competing values approach

Internal focus

s
Internal Human
Process Relations
Order Decentralisation
Centralisation Spontaneity
Control Flexibility
Predictability Differentiation
Integration Flexibility
Rational Goal Open Systems

External focus

Source: adapted from Quinn and Rohrbaugh (1983)

According to CVA, the criteria of effectiveness are classified into four models of
effectiveness: internal process, human relations, open systems, and rational goal model. The
internal process model points out order, control, and communication and information
processes. Enterprise’s effectiveness is based on the process involved in the goods and
services production (Muterera et al., 2012). Besides these characteristics, the internal process
model includes measurement, identification of responsibilities and documentation, with
emphasis on precise determination of roles and responsibilities. The criteria of effectiveness
of human relations are focused on employee cohesion and morale as well as internal focus
and flexibility. The aim is to fully develop and exploit the employees’ potential and their
commitment to enterprises’ activities and operations. Consensus establishment and
management conflict are also focal points of this model of effectiveness. The open systems
model emphasizes that enterprises should acquire resources and use them productively to
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achieve determined objectives. It is characterized by flexibility and external focus,
enterprise’s growth, and readiness to address environmental challenges. The open systems’
criteria of effectiveness reveal the importance of the innovation and adaption of enterprises
to external environment (Morais & Graga, 2013) as key aspects of effectiveness (Tregunno
et al., 2004). The last among four models according to CVA, the rational goal model, is close
to goal achievement model, and is directed towards stability and external focus. The model
emphasizes the enterprises’ ability to achieve precise goals determined by the stakeholders.
Therefore, enterprises are assumed to be effective if they accomplish defined objectives such
as profit or productivity (Morais & Graga, 2013).

According to CVA, characteristics of the four models of effectiveness reveal certain
benefits of this approach. First, all issues regarding the multidimensional analysis of
effectiveness are diminished because 16 criteria of effectiveness are included and sorted
among four models of effectiveness. Second, problem of multiple criteria of effectiveness is
resolved through deduction of the list criteria into narrow sets of discrete and well-defined
criteria (Quinn & Rohrbaugh, 1981). Enterprise effectiveness is determined as value
judgement of enterprise performance and therefore, “enterprise effectiveness definition
determines the set of weighted criteria according to individuals’ values, hierarchy, unit type,
internal or external perspective and etc.” (Quinn & Rohrbaugh, 1981).

The CVA is usable to visualize the possibilities to enhance the enterprise and to
better understand effectiveness from different points of view. This approach encourages
discussions on enterprise effectiveness measurement issues. The establishment of this
approach provided an enormous contribution to better understanding of the enterprise
effectiveness phenomenon because it simultaneously emphasizes the apparently
contradictory values such as order and flexibility and internal and external focus,
integrating the various concepts and theoretical fundamentals. The important
contribution of the CVA is reflected in rising the awareness of the complexity
effectiveness construct, revealing the emerged differences and connections of
contradictory and competing values and their integration into comprehensive framework
to help enterprises to deal with the issues of competing models. The value dimensions
depicted in CVA indicate that effectiveness measurement is in line with various
stakeholders’ requirements. It enables inherent paradoxical nature of the effectiveness
phenomenon to be represented in single framework, making it possible to balance
between competing expectations regarding the identity of the enterprise as institution.
The CVA emphasizes that the aim to determine the single criterion on effectiveness to
be less likely to ensure higher value than the wider and more balanced approach as
competing value view (Gulosino, Franceschini, & Hardman, 2016), which provides a
holistic and compound view to measuring the effectiveness, allowing for adjustments in
line with diverse enterprises’ characteristics and backgrounds.

The CVA is widely used in many studies on organizational analysis to address
various questions such as: enterprise culture and strategy (Bluedorn & Lundgren, 1993),
transformation of enterprises (Hooijberg & Petrock, 1993), information systems
management (Cooper & Quinn, 1993), employee participation (McGraw, 1993) and
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cooperation (Rogers & Hilderbrandt, 1993). Some studies used competing value view to
investigate enterprise culture (Cameron & Freeman, 1985; O’Neill et al., 2021; Zeb et
al., 2021), quality of life (Zammutto & Krakower, 1991), and organizational transition
(Quinn & Cameron, 1983). Compared to other approaches to measuring effectiveness,
the CVA has an important role in applied studies as well as in psychometric
investigation, with high validity scores and reliability like multidimensional scaling
(Quinn & Spreitzer, 1991) and structural equation modeling (Kalliath, Bluedorn, &
Gillespie, 1999). As mentioned earlier, the CVA is widely used to evaluate
organizational culture, effectiveness and management styles.

2.2, Structural equation modeling - assessment of the
viability of the CVA

The covariance based structural equation modeling (CB-SEM) technique is applied to
investigate the CVA’s viability in proposed research context. The CVA indicates that each
latent construct of the enterprise’s effectiveness shares two superordinate value dimensions:
flexibility of control and internal of external orientation. This means that characteristic of
each latent construct represents the distinctive ratio in which flexibility or stability and
internal or external value dimensions are operating. According to theoretical framework of
CVA, the human relations and open systems models of effectiveness have a common value
dimension flexibility, the open systems and rational goal models of effectiveness have a
common value dimension external orientation, the rational goal and internal process models
of effectiveness share a value dimension order, and the internal process and human relations
models of effectiveness share value dimension internal orientation, as shown in Figure 1.
This conceptualization of enterprises’ effectiveness indicates that CVA models of
effectiveness that have common two superordinate dimensions (flexibility or control and
internal or external orientation) are not orthogonal. Therefore, it is expected the models of
effectiveness that have common superordinate value dimensions are more positively
correlated, as follows. The research model according to CVA is presented in Figure 2.

Hypothesis 1: The correlation between the human relations and open systems CVA
latent constructs is significant and positive.

Hypothesis 2: The correlation between open systems and rational goal the CVA latent
constructs is significant and positive.

Hypothesis 3: The correlation between rational goal and internal process the CVA
latent constructs is significant and positive.

Hypothesis 4: The correlation between internal process and human relations the CVA
latent constructs is significant and positive.

According to competing value approach to enterprise’s effectiveness, the two pairs of
latent constructs of effectiveness placed in opposite quadrants in competing value framework
do not share any common value dimension. Therefore, the value dimensions characteristic
for human relations model of effectiveness such as high flexibility and internal orientation
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does not share value dimensions with the effectiveness criteria of rational goal model,
characterized by high level of control and dominant external orientation. In line with above-
mentioned, it is expected that the relationship between these two models of effectiveness is
to be orthogonal, i.e. to be uncorrelated. Similarly, the internal process model effectiveness,
characterized with pronounced order and dominant internal orientation, and effectiveness
criteria of open systems model, which suggest high flexibility combined with dominant
external orientation, do not share any common value dimensions.

Figure 2: The conceptual research model of competing values approach to enterprise’s effectiveness
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Note: Rectangles represent measurement variables, and ellipses represent four latent dimensions of effectiveness
according to competing value approach. Curved double-headed arrows depict correlations between these
effectiveness models. The conceptual model is developed according to Quinn (1988), Quinn and Spreitzer (1991),
and other organizational effectiveness literature.

Source: the author’s analysis

It should be emphasized that defined hypothesized relationships exist within the
structure of the competing value framework to enterprise effectiveness. Several studies have
tested the viability of this framework in specific context. Therefore, the viability and content
validity of the theoretical competing value approach to enterprise effectiveness should be
tested in proposed research context of this paper. According to this, before investigating the
significance and intensity of the relationships between effectiveness latent dimensions in
research model, the overall fit of the theoretical competing value framework to enterprises
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effectiveness was empirically verified (Hypothesis 5). Support for the overall fit of a
theoretical model is obtained by the values of a several goodness-of-fit measures. Hence, it
asssumed as follows:

Hypothesis 5: As indicated by several goodness-of-fit indexes, there is an acceptable
overall fit of the competing value approach to enterprise’s effectiveness to the collected dat,
as depicted in Figure 2.

3. Methodology and data

The data collection procedure is done via a well-structured survey questionnaire delivered to
enterprises by email or in person. The feedback on quality of the questionnaire items and its
content validity was obtained by conducting a pilot study. The final version of the
questionnaire was created, with minor modifications according to pilot group’s
recommendations. The existing measurement scale was used to evaluate all latent constructs
in the conceptual model. For this purpose, the original 16-item scale developed by Quinn and
Spreitzer (1991) was used, with established psychometric characteristics. To measure latent
constructs the seven-point Likert-type scale was used with range from “7 =strongly agree” to
“l=strongly disagree”. Respondents were asked to indicate to what extent they agree or
disagree with the measurement items of each latent construct.

The questionnaire instrument was delivered to enterprises operating in different
sectors in the Republika Srpska, Bosnia and Herzegovina. Along with the questionnaire,
cover letter with all necessary information was delivered. Survey questionnaire written in
native language was delivered to 500 organizations out of 3,838 organizations, using random
sampling technique, registered at that moment in the Business Register of the Chamber of
Commerce of Republika Srpska. The 243 enterprises chosen to participate in the survey and
sent fulfilled questionnaires. After data cleansing procedures to detect the presence of
missing values, pattern responses and outliers, several questionnaires were excluded from
sample. Finally, the 224 enterprises represented the final sample used for data analysis
procedures. The structure of the sample by following characteristics: transformation process,
size and age, is presented in Figure 3.

Figure 3: Sample structure by size, age and transformation process

<
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Source: the author’s analysis
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As presented in Figure 3, the final sample of the research consists of 84 (38%) and
140 (62%) product-oriented and service-oriented enterprises, respectively. Majority of the
enterprises are SMEs (88.39%) older than 15 years (63.39%).

Additionally, majority of the product-oriented organizations belong to the following
industries: construction, metallurgy and metal processing, agriculture, fishing, food, and
tobacco industry. Among service-oriented organizations, majority of them are from
communal and service, trade, and ICT sectors.

Structural equation modeling techniques allow defining the number of latent
constructs in a research model. Also, it allows defining the number of items expected to
associate with each latent construct in proposed conceptual model. The connection from one
latent construct to the measurement indicators of another are constrained to have value zero
(Bollen, 1989). These relationships in the conceptual model can be tested empirically for
measures of the goodness-of-fit. The several goodness-of-fit indexes define the degree of
correspondence between the implied and observed covariance matrices. These indexes
characteristics represent a unique feature of the SEM technique compared to other techniques
used in previous research to evaluate the CVA suitability. The suitability of a common-factor
measurement model and the number of latent constructs known as latent constructs in the
structural model cannot be determined completely (Kim & Mueller, 1978). However, the
SEM techniques rise the level of confidence that the conceptual model is consistent with the
parameters of the population. As second generation of the multivariate analysis techniques,
SEM combines characteristics first generation techniques like principal component analysis
and linear regression (Fornell & Bookstein, 1982) and it is assumed as useful technique in
process of development and investigation of the theories which made this technique as
“quasi-standard in novel research” (Hair, Ringle, & Sarstedt, 2012; Ringle, Sarstedt, &
Straub, 2012). The CB-SEM can be considered as confirmatory approach by nature and very
useful to further test established theory in various contexts.

4. Empirical analysis and discussion

Research model of enterprise effectiveness was evaluated using software SmartPLS version
4.0.9.8 (Ringle, Wende, & Becker, 2022), using CB-SEM technique. The performed analysis
of the reflective measurement models revealed that an acceptable level of internal
consistency, indicators’ reliability and convergent validity and discriminant validity were
established. For comparison purposes, the indicator of constructs’ reliability Cronbach’s o
(1951) were calculated for all four constructs: internal process model (0.858), the open
systems model (0.841), the rational goal model (0.795), and the human relations model
(0.867). These coefficients compared favorably to those reported by Quinn and Spreitzer
(1991): internal process model (0.77), open systems model (0.81), rational goal model (0.78),
and human relations model (0.84), and those reported by Kalliath et al. (1999): internal
process model (0.80), the open systems model (0.83), the rational goal model (0.83), and the
human relations model (0.90).

The internal consistency analysis reporting the values of constructs’ convergent
validity and reliability as well as discriminant validity are presented in Table 1. The values
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of indicators of internal consistency - Cronbach’s a and composite reliability (pc) (Churchill,
1979; Joreskog, 1971) are considered high reliability and acceptable indices (above
recommended thresholds of 0.6 (0.7) (Hair, Babin, & Krey, 2017; Nunnally & Bernstein,
1994). Internal consistency of the constructs is established.

Table 1: Competing values measurement scales of effectiveness — reflective measurement models

Panel a: Convergent validity and reliability
Human relations | Internal process | Rational goal | Open systems
Cronbach’s a
0.867 | 0.858 | 0.795 | 0.841
Composite reliability (pc)
0.870 | 0.875 | 0.800 | 0.846
AVE
0.623 | 0.618 | 0.503 | 0.593
Panel b: Discriminant validity - HTMT criterion
Human relations Internal process Open systems
Human relations
Internal process 0.406
Open systems 0.709 0.372
Rational goal 0.319 0.524 0.516

Source: the author’s analysis

The values AVE exceed the threshold proposed in literature (0.5) (Hair et al., 2017).
The indicators and constructs’ reliability and validity assessments are presented in Table 1.
Constructs’ discriminant validity is checked using a recent criteria heterotrait-monotrait ratio
(HTMT) (Hair et al., 2017). As more sensitive technique for detecting discriminant validity
issues, HTMT criteria indicate HTMT values below more conservative HTMT threshold of
0.85 (Kline, 2023) suggesting that discriminant validity of constructs is established as shown
in Table 2. The results of measurement model assessment are shown in Table 2, therefore,
revealing that the measurement model was acceptable which provides a good foundation for
testing the adequacy of goodness of fit of the proposed model.

The research findings suggest a good fit for the common-factor model as shown in
Figure 4. A good fitting model is accepted if the value of goodness of-fit index is above
threshold value of 0.9 (Hair et al., 2017). The estimated CB-SEM model has value of GFI =
.93. Additionally, the estimated structural model has values of CFI = 0.96 (Bentler, 1990)
and TLI = 0.95 (Tucker & Lewis, 1973), which are above threshold value of 0.9 indicating
the adequate-fitting model is accepted. CFI is one of the most popular indices used in SEM.
Root Mean Square Error of Approximation (RMSEA) (Steiger & Lind, 1980) takes the
square root of the resulting ratio of the given population (Browne & Cudeck, 1992). It is
considered the best informative fit index. Practical experience showed that a value of the
RMSEA of about 0.08 or less would indicate a reasonable error of approximation and
researchers would not want to use a model with a RMSEA greater than 0.1 (Browne &
Cudeck, 1992; Hair et al., 2012; Shi & Maydeu-Olivares, 2020). Value of RMSEA of
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estimated model is 0.05. To conclude, the fit indexes suggest that the measurement models
is appropriate.

Figure 4: Results of structural equation modelling — competing value framework
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Figure 4 depicts the estimates of the model’s parameters. The standardized outer
loadings are consistently large, mainly above value of 0.708. Some indicators have outer
loadings slightly lower than 0.708 (doing one’s best for open systems model; coordination &
cooperation, getting the job done and outcome excellence for model rational goal) or have
values between 0.4 and 0.6 (indicator of model internal process - formality & bureaucracy),
which are considered as acceptable (Hair et al., 2017). Additionally, these indicators should
be omitted only if their omitting increases the AVE values. The decision is made to retain
them to increase the constructs validity content (Hair et al., 2017). The results shown in
Figure 4 indicate an acceptable fitting measurement model that suggests the existence of the
four aspects of the enterprise effectiveness in line with competing value approach. According
to the defined hypotheses 1-4 there are significant and positive correlations between all four
models of the enterprises effectiveness as follows: between criteria of effectiveness of
internal process and human relations, between human relations and open systems
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effectiveness models, between open systems and rational goal effectiveness models and
between rational goal and internal processes effectiveness models. Obtained data support
these four positive relationships between all four latent constructs of enterprise effectiveness.
However, obtained results indicate the two surprising results opposite to hypothesized
relationships between internal process and open systems, and between human relations and
rational goal. The obtained values of correlations between these constructs of effectiveness
are lower than between constructs that share common value.

Theoretically based insignificant relationships between effectiveness models in
opposite quadrants of the competing value framework, namely, between internal process and
open systems and between human relations and rational goal, are not supported by the
findings of the evaluated model, as shown in Figure 4 (0.371 and 0.301, respectively).

The obtained results indicate the adequacy of the CVA using CB-SEM according to
the defined hypotheses 5. Thus, the performed examination of the competing values approach
to effectiveness was very successful—with the exception of the findings on discovered
significant relationship between opposite models of effectiveness. Apparently, the enterprises
in Republika Srpska, Bosnia and Herzegovina, have simultaneously present value
dimensions such as stability, flexibility and adaptability. Explanation for obtained results
could be found in the assumption that these enterprises are finding themselves in period
characterized by many market changes and, thus, aware of need to act quickly and adapt
promptly internal as well as external in line with other enterprises. Enterprise have become
more proactive in their actions to respond in time to predicted changes through development
of creative changes in the organizational structures (Shortell, Morrison, & Friedman, 1990).

There is possibility that these enterprises only have stability and order in turbulent and
unpredictable environment, as characteristic of the internal process model, and are possible
through problem solving using creative and innovative approach and acknowledging new
ideas, which depicts characteristics of the open systems model (Mirié, Anici¢, & Petrovi¢,
enterprises as those characterized by only open systems criteria of effectiveness which would
automatically eliminate the present values of the internal process model. To conclude, these
enterprises are simultaneously flexible and stable. The presence of those enterprises that
emphasize simultaneously several dimensions of the effectiveness, even contradictory ones
such as characteristics of the internal process model and open systems model, as well as
human relations and rational goal model, represents the paradox in line with nature of the
competing value approach to effectiveness as one of the strengths of this approach (Quinn,
1988; Quinn & McGrath, 1985).

Even though some models of effectiveness are opposite to each other in the coordinate
system that depicts the CVA, and paradox by nature, which does not imply that these models
of effectiveness are empirically opposed, mutually exclusive in real organizational
environment (Kalliath et al., 1999).

Also, there is significant positive correlation between human relations and rational
goal models in investigated enterprises. The research findings imply that these enterprises
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are simultaneously internally focused taking into account demands of the external settings.
Enterprises attempt to obtain cohesion and employee morale, nurture atmosphere of mutual
understanding and employee satisfaction, and to establish individual and collective goals
compliance. However, employee loyalty and close connection among enterprises’ members
to establish stable and predictable environment is possible if these values are incorporated
into enterprises’ corporate strategy. Achievement of organizational goals has to be aligned
with individual goals. Satisfied employees, close interaction and dedication to enterprise
support the achievement of the organizational goals such as productivity and efficiency
(Mileti¢, Anici¢, & Gracanac, 2023).

Suggestions made by the CVA do not have to be treated as contradictory; rather, it is
necessary to investigate the possible contradictions in every organizational setting (Kalliath
et al., 1999; Quinn & Rohrbaugh, 1983). The question of what makes one enterprise more
effective than another is continuously present in the organizational analysis. This dilemma
is, in some respects, gradually answered with each research on effectiveness in specific
settings using particular methodology providing new insights. The multidimensional scaling
technique also supported the established latent constructs’ items of CVA in this research
context (Zlatkovi¢, 2018). However, in developing wider strategy for scale development of
the CVA, this research employed CB-SEM, the most powerful statistical technique, which
as that allows purification of the measurement variables from the measurement error which
is not possible to do using technique such as multidimensional scaling. The research findings
for the CV A to address effectiveness of enterprises in this specific research context represents
an attempt to enrich the present organizational effectiveness research stream.

Conclusion

The research results suggest that it would be more appealing to adopt CVA to measure
enterprise effectiveness as an indicator of the complex concept of effectiveness and
performance. Using CVA, managers are able to identify the existence of the various value
dimensions of the enterprises which are in line with distinct stakeholders’ values in order to
successfully manage enterprise effectiveness in different aspects. Managers are able to
understand the magnitude of the simultaneous relationships between even seemingly
contradictory values in order to effectively and efficiently manage overall enterprise
performance. The use of CVA reveals to managers that direct attempts made to improve
particular effectiveness criteria can consequentially lead towards rise of other effectiveness
aspects. Even though the four latent constructs were obtained as unique constructs, it appears
that they are correlated whether or not the proposed models of effectiveness have common
value dimensions. Therefore, future research attention has to be made onto investigation of
the measurement models of defined latent constructs cross various types of enterprises and
countries. Additionally, it could be interesting to examine the relative importance of each
effectiveness model according to CVA in evaluated enterprises. However, if the examined
enterprises want to determine the overall effectiveness and performance, the unidimensional
structure should be applied. Meanwhile, to address various aspects of the effectiveness and
possibilities to enhance it, the four-dimensional conceptualization should be addressed. As
literature suggest close relationship between certain models of effectiveness and phases of
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the life cycle of the enterprises, future research should empirically test and validate the
presence of criteria of effectiveness in each phase of enterprise development.
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npsor kBapTana 2020. go npsor kBaptana 2023. rogute. Kopuctehu meton lMaHen-kopuroBaHnx cTaHaapaHuX
rpewwaka (PCSE), ouerseHa cy Ba Mofiena naHena y kojuma cy 3aBucHe Bapujabne: (a) peanHu 6pyto gomahu
npon3Boa, Npukasyjyhu noTeHUujanHe peLecvoHe nputucke, 1 (6) ctona uHdnauvje, ocnnkasajyhu nHcnatopHe
nputucke. PesynTatv cy nokasanu fa Ccy y nocMaTpaHoM Nepuogy NocTojami MHGNaTopHU M PeLecuoHn
NpUTUCLM Ha Y30pKy oA 18 pasBujeHnx ekoHOMMja, Kao 1 ja Ce OBM MPUTUCLIM MOTY OKapaKTepucaTu kao heHOMEH
crarcnauvje. Hajoybreu yTuuaj Ha peLiecoHe OKONHOCTY MMao je pacT rnobanHux LieHa eHepreHaTta y ipyrom u
Tpehem kBaptany 2022. roguHe, WITO Ce MOXe CMartpaTu €r3oreHiM LUIOKOM W MOKpeTayeM pPeLecuoHMX
npuTucaka, AOK Cy MH(NATOPHU MPUTUCUM AOMWHAHTHO JETEPMUHMCAHW pacToM rmobanHux LeHa Hadte y
aHanuavpaHoM nepuoay.

KrbyuyHe peun: ctardnaumja, rnobanHi eKoHOMCKH LIOKOBU, METOA MaHen-kopuroBaHmx CTaHLapaHNX rpeLuaka.
JEL: E31, E62, C23.

Introduction

For the creators of economic policies, it is of primary importance to observe and improve
three fundamental macroeconomic indicators that manifest the success of an economy: stable
growth of gross domestic product (GDP), low unemployment rate and low inflation. It has
been assumed that it is almost impossible to ensure a strong pace of GDP growth without
reducing unemployment or without inflationary pressure. Namely, conducting an anti-
inflationary monetary policy implied lower GDP with a higher unemployment rate. However,
the current circumstances, which are a reflection of the exogenous health shock -global
pandemic crisis (2020) and the current geopolitical crisis due to Russian-Ukraine war (2022),
resulted in far more complex situations for the global economy. Economic policymakers
could be faced with the pressure of inflation and recession, and if these phenomena are
simultaneously present, then stagflationary pressure could be recognized in an economy
(Malenkovi¢, 2023).

Stagflation occurs at the moment when the economic environment experiences: 1)
economic recession - decline in production, followed by increase in unemployment, and 2)
high inflation, at the same time. In other words, three key macroeconomic indicators are
going in the wrong direction, and the economy is simultaneously threatened by inflationary
and recessionary adjustments. The focus of this research is assessment of the functioning of
the global economy in crisis conditions from the moment the emergence of Covid-19, until
the escalation of geopolitical crisis between Russia and Ukraine, with the intention of
identifying crucial pressures. Namely, the aim of this paper is twofold: (1) to present an
overview of stagflationary shocks in 1970s and stagflatory pressures after 2020, (2) to apply
econometric analysis in order to detect stagflationary pressures in a sample of 18 developed
countries (EU-15, USA, Norway, Switzerland), in the period 2020q1-2023ql. The
hypotheses analyzed in the paper are:

(HI1) Recessionary pressures as a consequence of global energy price growth are
present in a sample of 18 developed countries in the period 2020q1-2023q1;

(H2) Inflationary pressures as a consequence of global energy price growth are
present in a sample of 18 developed countries in the period 2020q1-2023q1;
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(H3) Stagflationary pressures as a consequence of global energy price growth are
present in a sample of 18 developed countries in the period 2020q1-2023q1.

The research shows that the presence of stagflation pressure, high inflation and a
stagnant economy can fully coexist, and were present in the period 2020q1-2023q1 in the
sample of 18 developed economies.

The remainder of this paper is organized as follows. After this introduction, the first
chapter presents a review of the literature, the second chapter discusses the stagflationary
shocks during the 1970s and current stagflationary pressures. The third chapter elaborates the
methods and data used, and finally the fourth chapter provides an empirical analysis of the
influence of independent variables on the real GDP and the inflation rate (dependent
variables), whose movements systematize the appearance of stagflation.

1. Literature review

The emergence of stagflationary pressures is a current and increasingly present topic that is
being discussed at the global level. With reference to this, it directly reflects on the
functioning of the state, the development of the economic environment, but also on the
economic standard of individuals. This paper relies on the different views of economists who
point to the harmfulness of the presence of stagflationary pressures, but also economists who
pointed out that the appearance of stagflation is not the only possible scenario for the global
economy, i.e. those economies did not reject the possibility of independent inflationary or
recessionary pressures. Torry (2022) analyses the emergence of stagflation in the 1970s as
one of the worst economic experiences of the last century, indicating that the economic
environment needed more than a decade to revitalize its economic constructs. Author pointed
out that the appearance of stagflation in the 1970s was something completely new, far more
complex for the functioning of the entire macroeconomic system and required a completely
different approach: a new solution with comprehensive analyses and different
implementation of economic policies. Koegh (2022) explains the phenomenon of
stagflationary pressures as a nightmare faced by economies, which has a sharp impact on key
macroeconomic variables. Baltussen et al. (2023) indicate that high inflation has always
caused great concern among investors, but in the last few decades it has almost never
exceeded monetary targets. However, the emergence of the pandemic crisis, prolonged by
geo-political turbulence, directly affected the increase in inflation and consumer prices,
creating pressure and risk on investment premiums, which resulted in a change in investment
strategy and a reduction in production. Pej¢i¢, Belji¢ and Glavaski (2022) indicate in their
research that a descriptive empirical analysis showed that similar dynamics of GDP growth
and the inflation rate occurred in the USA, Germany and France in the period January 2020
- July 2022. More precisely, during the pandemic crisis, there were present recessionary
pressures, as GDP growth declined until the first quarter of 2021 in the analysed economies,
while inflation rates were stable, below 2%. On the other hand, with the recovery of the
economy in the second quarter of 2021, inflationary pressures become stronger in each
quarter until July 2022. Therefore, the conclusion is that inflationary and recessionary
pressures existed in the USA, Germany and France in the period January 2020 - July 2022,
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however, those pressures could not be identified as stagflation, because it did not happen
simultaneously. Hawkins (2022) argues that the emergence of stagflationary pressures
creates chronic problems at the global level, emphasizing the high degree of fear among
economic policymakers when revitalizing economic life. Accordingly, only those countries
that "today" make extremely difficult decisions regarding economic policy will be able to
overcome the crisis situation.

Baqgaee and Farhi (2022) emphasize the world’s number one problem, when it comes
to the macroeconomics is the rapidly growing inflation, describing its distorting effect on the
purchasing power of the population. Namely, it is explicitly reflected in the reduction of
demand on the goods market, which spills-over into the drop in demand on the labor market
and consequently lowers the entire aggregate supply, introducing the economy into a deeper
crisis. Consequently, problems of such proportions should be suppressed at the moment of
creeping growth, and not at the moment when they assume galloping proportions.
Chakraborty (2023) also points out that currently the biggest problem of the global economic
system is the growing inflation, because people with fixed incomes, such as pensioners, then
the population whose income is generated by social assistance, become increasingly poorer.
Namely, as inflation rises, their purchasing power declines. Bobeica and Hartwig (2023)
expand the scope of analysis of current macroeconomic problems generated by Covid-19 and
geopolitical challenges. In their work, authors use vector autoregression (VAR) model and
discuss the results focusing on Eurozone inflation. Indicating that the Eurozone in particular
has struggled with low inflation to the extent that inflation expectations have become less
rooted in the ECB’s inflation target. Inflation continued to surprise during the pandemic,
starting in 2020. Initially, while energy inflation fell rapidly, the response of Eurozone core
inflation was modest relative to the decline in activity. From the middle 2020 of the year
onwards, headline inflation declined further as core inflation increasingly reflected
disinflationary tendencies and headline inflation went downwards. Starting in 2021, the
situation completely reversed and inflation once again took centre stage in the economic
debate. surprise. In this context of very atypical economic circumstances - economic closure
and subsequent reopening - the key question is which tools can be used for inflation
modelling to ensure the clearest possible picture of inflationary developments.

Hunt (2022) believes that “inflationary psychology” is a phenomenon that currently
underlies macroeconomic problems, and therefore the expected rise in prices tomorrow
accelerates consumption today, automatically reflecting on harmful aggregate demand and
price accumulation. Therefore, the reaction of the economic authorities, which is “required”
in order to curb inflation through higher interest rates and reduction of state spending, only
pushes the economy into recession. Diego (2021) points out that the decline in economic
activities is the key problem, considering that the shape of the recession cannot be accurately
predicted. However, it is certain that the recovery will not be quick and that the economies
will have to make a lot of efforts to return the level of economic activity to level before the
emergence of Covid-19. Ozili and Arun (2023) indicate that the current global
macroeconomic situation indicates the emergence of recessionary pressures, but also that the
current recession produced by the coronavirus has created a new type of recession that differs
from previous ones. They point out that the financial crisis of 2008 was created by loose
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monetary policy, creating a bubble, followed by weak regulatory structures and high leverage
in the banking sector. The reason for today’s crisis is far more complex, caused by a break in
the energy supply chain that is the generator of today’s production growth. Eti et al. (2023)
indicate that the possible continuation of the tightening of relations between Russia and
Ukraine would lead to an increase in the price level of oil derivatives, which would result in
an increase in global inflation, moreover, a gradual entry into the phase of recession, i.e. the
possible occurrence of stagflation. Huang and Liu (2005) explain that the presence of
inflation is a huge problem that can arise for two reasons. The first reason is an increase in
demand resulting in an increase in the price level, while the second reason is related to
disruptions in the supply chain. Furthermore, he points out that the limited supply of oil
derivatives, electricity or agricultural inputs can be recognized as a generator of stagflation,
pointing out the fact that people today buy less at higher prices. Bluedorn et al. (2022) point
out that a possible increase in the level of interest rates by central banks in response to an
increase in the price level would have a devastating effect on household budgets. He also
cites two crucial reasons that preceded the current state of the global economy, firstly, the
sharp drop in industrial production caused by the emergence of Covid-19, and secondly, the
effects of military interventions on the territory of Ukraine, which directly complicated the
global economic situation. The expected contribution of our paper is to fill the gap in the
literature concerning the simultaneous analysis of inflationary and recessionary pressures in
18 developed countries (EU-15, USA, Norway, Switzerland), in the period 2020q1-2023q,
using modern robust econometric techniques.

2. Stagflatory shocks of the 1970s and current stagflationary
pressures

The key question in this paper is: what is the precondition for the emergence of stagflation?
Stagflation occurs most often when there is a so-called shock on the supply side. If the supply
structure of a production factor that is key to existence further growth, development of the
economy is disrupted in different segments, such as the supply of labor on the labor market,
electricity or oil supply.

The last time such a situation, which economists call a “nightmare®, happened in the
United States of America (USA) in the 70s of the last century. Namely, it was a period in
which the prices of energy products (petroleum derivatives) rose incredibly and directly
affected the rapidly growing inflation rate and the sharp decline of the entire production. If
the supply of oil on the market decreases, as it did, it would automatically lead to an increase
in the price level (inflation), while, on the other hand, producers would reduce the aggregate
supply. Furthermore, a reduction in supply would lead to a decline in national production,
with a rapid rise in the unemployment rate. Rising energy prices fuelled a spiral in wage and
cost prices, which directly resulted in widespread price increases across the spectrum of
economic activity. Frequent recessions have raised unemployment without cooling inflation.
The Federal Reserve was focused on stimulating growth and powerless to ,tame* rising
prices. Faced with external economic shocks, economic policymakers allowed inflationary
expectations to settle, discouraging investment (Zari¢, 2022). Unemployment exceeded the

Ananu Exoromckor pakynteta y Cy6otuuym — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 059-075

63



64 Jovica Pejci¢, Aleksandar Sekuéi¢, Olgica Glavaski

standards set in the previous two decades, and growth was completely uneven. The US
economy was in recession from December 1969 to November 1970 and again from
November 1973 to March 1975. When US economy was not in recession, the economy grew
with real GDP growth above 5% in 1972-73 and mostly above 5% in 1976-78. However, in
the 1970s, lower living standards and declining confidence in economic policy were
commonplace. Grzegorz et. al (1987). In a short period of time, the American economy
simultaneously experienced an increase in the consumer price index above 10% (such an
increase in the US has not been recorded since World War II), while unemployment rose
from 4.6% in 1973 to 9% in 1975, and the GDP fell. OPEC countries continued to increase
the price of oil and in the following period, so this was automatically reflected in the fact that
inflation grew from year to year, and the economy sank into recession. Beginning with a
recession, the 1970s were a decade of pessimism and ended painfully with the Vietnam War.
Memories of the Great Depression made economic policymakers reluctant to use restrictive
monetary and fiscal policies to curb inflationary pressures, as it was believed that an increase
in unemployment would be completely unacceptable, meaning that the American population
would experience additional deflationary adjustment (Mansur, 1988).

Figure 1, (panel a) shows the movement of the inflation rate, while (panel b) shows
the movement of the GDP growth rate in the United States of America in the time interval
1969-1982. The conclusion is that the American economy faced simultaneous inflationary
and recessionary pressure twice, the first time in the period 1974-1975, while the second time
was in 1980, which indicated the presence of stagflation.

Figure 1: Two stagflationary shocks in USA (period 1969-1983)
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Source: Pejcic, Belji¢ and Glavaski (2022).
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Most analysts and economists, including the IMF, do not expect a repeat of the bad
old days of the 1970s decade of economic crisis. But just as the oil crisis reverberated
throughout the global economy in the 1970s, so the double whammy of pandemic and Russia-
Ukraine war has put unprecedented pressure on the supply of goods and services around the
world today. What is certainly an essential question both for the creators of economic policies
at the global and national level, as well as for political exponents, is how to reduce the
unwanted economic repercussions of Covid-19 and geopolitical-military operations on the
territory of Ukraine (Vidal, 2016). Border closures to prevent the capillary spread of the virus
lead to a drop in production and demand in the short term. As in the case of an increase in
the price of oil, the reduction in potential production may be temporary if production were to
return to the projected level. However, if the lockdown decision is extended, it could lead to
a much slower return of current production levels to projected levels (Rebi¢, & Anti¢, 2022).

Stagflationary Pressures in the Condition

of Global

Economic Shocks

Figure 2: Inflationary and recessionary pressures in 18 developed economies (2020q1-2023q1)
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The potential possibility of a return to stagflation is causing fear among economic
policymakers because there are little monetary / fiscal policy tools for the solution of
stagflation (Cvetkovi¢, Simonovi¢, & Pordevi¢, 2022). As it is indicated in the introduction
part, stagflation means that three key macroeconomic indicators are going in the wrong
direction (inflation, real GDP and unemployment rate). Figure 2 shows pressures represented
through average movements of inflation rate, real GDP and unemployment rate in the sample
of 18 developed economies (EU-15, Norway, USA and Switzerland) in the period 2020q1-
2023q1. Inflationary pressures are detected and intensified after the first quarter of 2021
(Figure 2, panel (a)), meaning increase of average inflation rate. On the other hand,
recessionary pressures occurred in the same period measured through unemployment rate,
while decrease of real GDP is not detected in the analysed period (Figure 2, panel (b)).
Therefore, Figure 2 indicates potential stagflationary pressure which will be checked using
panel model econometric framework (Zari¢, 2022).

3. Methodology and data

With the aim of a detailed analysis of stagflationary pressures using PCSE (Panel-corrected
standard error) econometric techniques, with the inclusion of 18 countries in the analysis,
during the crisis period, the paper used panel data. The subject of the econometric analysis
will be aimed at looking at how global energy price movements, viewed through the prism
of energy and oil prices, and other control variables: unemployment rates and money supply,
affect the movement of the inflation rate and real GDP in a sample of 18 countries (EU-15,
USA, Norway and Switzerland) in the period 2020q1-2023ql (quarterly presentation of
data). What is characteristic of micro panels is a short time series (T), homogeneity is
assumed, while individual time effects include all heterogeneity, which can be estimated and
presented within a fixed and stochastic specification. When we talk about the specification
with the heterogeneous free term and the homogeneous regression parameters, it is important
to point out that the free term varies by units, while the regression parameters are constant.
The specification of the model implies heterogeneity in the free term, but according to the
principle that only variations according to comparative data are included in the analysis,
while the regressors along with the coefficients remain unchanged. If we are talking about
variables that vary only by units of observation, but not over time, then it is a model with
fixed individual effects. The specification of the observed model with fixed individual
effects, using a dummy variable is as follows:

Yie = bo + b1 X + b X, C; + p; + A, + uy, Q)

where y;. is dependent variable of country i in year ¢. X;; contains regressors which vary over
i and ¢, while C; is dummy variable for the time ¢. This general specification contains
individual (unobservable country-specific) effects y;, along with time effects A;, and
stochastic disturbance term u;;. In order to test differentiated effects of specific period of
time (oil prices), group effects are encompassed by the interaction term, X;;C;.

The procedure used in order to select the optimal panel model specification, as well
as its estimation method, involves several steps in the research. After the analysis of
descriptive statistics and potential transformation of variables, two models have to be
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estimated: (1) RE model (random effects - stochastic individual effects), and (2) FE model
(fixed effect - fixed individual effects). It is also important to highlight the Hausman
specification test, which is based on the difference between the estimates of the regression
parameters of the model with fixed and stochastic effects. The Hausman test is widely used
even in methods with heterogeneous regression parameters. Assuming that the Hausman test
shows us that the long-term coefficients are homogeneous (in the case of accepting the null
hypothesis), then it is necessary to evaluate a given model using the method of combined
group means, because it is unjustified to introduce heterogeneity for both short-term and
long-term coefficients, i.e. otherwise, the method of group means should be applied.

Furthermore, in the event that the RE (random effects - stochastic individual effects)
or FE (fixed effect - fixed individual effects) model does not provide appropriate parameter
estimates that have an adequate level of statistical significance and are in line with economic
logic, as well as in the presence of autocorrelation and/ or heteroskedasticity, then during the
econometric analysis, the robustness of the estimates will be checked. Namely, the
application of PCSE methods enables the calculation of panel-corrected standard error
estimates for linear cross-sectional time series models where the parameters are estimated
using OLS or Prais-Winsten regression. When calculating the standard error and estimating
the variance and covariance, the PCSE method assumes that there is heteroskedasticity in the
model and at the same time correlation of the panel data. It is important to point out that
unfulfilled assumptions refer to heteroskedasticity or the presence of autocorrelation within
panels, where the autocorrelation parameter can be constant across panels or different for
each panel. Although PCSE allows for other disturbance covariance structures, the term
PCSE, as used in the literature, refers specifically to models that are both heteroskedastic and
simultaneously linked across panels, with or without autocorrelations.

Described procedure is used and repeated two times in order to estimate two models,
one, where dependent variable y;; is real GDP growth (rgdp), and the second one, where
dependent variable is inflation rate (inflation). Following the main results in the empirical
studies, a set of determinants, X;;, are employed: unemployment, global energy price, M1,
real interest rate. One of the most significant independent variables, global energy price,
which rose sharply from the first quarter of 2021, to reach its maximum in the third quarter
0f 2022, had a strong impact on the dependent variables. The increase in the price of energy
caused a direct negative impact in both panels on the dependent variables (decrease in real
GDP and increase in the inflation rate). The analysis of the available data used in the
econometric analysis was taken from the Federal Reserve Economic Data database (FRED).

The aim of this paper is to use econometric analysis to detect stagflationary pressures
in a sample of 18 developed countries (EU 15, USA, Norway, Switzerland), in the period
from the first quarter of 2020 to the first quarter of 2023 (2020q1-2023q1). Therefore, the
baseline model, derived from theoretical framework, to test Hypothesis 1, could be specified
as:
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rgdp; = by + bjunemployment;, + byinflation;, + bsreal interest rate; + byM; +
byoilprice;q,q32022; + u; + Ay + Uy
@)

while model to test Hypothesis 2, is specified as:

inflation;; = by + byunemployment;, + b,real interest rate;, + b;M; +
b,globalenergyprice;; + pu; + A + u;; 3)

4. Empirical analysis of stagflation in developed economies

Table 1 shows a summary analysis that provides descriptive statistics (mean value, standard
deviation, minimum and maximum) of dependent and independent variables. The number of
observations covered by the panel is 234, where the variable variable rgdp represents real
gross domestic product, with a mean value of 378053.3, where there are large differences in
the case of minimum versus maximum values of real GDP. The lowest level of rgdp was
recorded in the 2nd quarter 2021 in Spain, while the highest level of GDP was achieved by
the United States of America. The variable inflation refers to the inflation rate, whose mean
value is far above the target, 8,551 in the observed sample. The stated inflation rate occurred
in Great Britain in the third quarter of 2022. The M1 money supply is shown by the variable
of the same name, showing the monetary expansion during the pandemic crisis. The variable
realinterestrate refers to the real interest rate, with a mean value of 0.447 and reaching a
maximum value of 4.51 to combat inflation. In the United States, the real interest rate in the
first quarter of 2023 was 4.51. The unemployment rate is indicated by unemployment with a
mean value of 6.982, but also reaching a maximum during the analysed period of 19.44. Such
a high unemployment rate was dominantly present in the second quarter of 2020 in Greece.
Finally, the variable dummy globalenergyprice is defined as a dummy variable for the price
of energy, but in the period of global shock from the point of view of the price of energy -
the second and third quarters of 2022. It is defined as the interaction between energy prices
and a specific time interval (II and III quarters of 2022) with the aim of covering the shock
due to the increase in global energy prices.

Table 1: Summary analysis for independent and dependent variables

Variables Obs  Mean Std. Dev. Min Max
Rgdp 234 378053.3 318652.2 12205.8 1160831
Inflation 234 8.551047 27.46308 -2.0510 144.2952
MI 234 1.11e+13 2.06e+12 4.07e+12  2.06e+13
Real interest rate 234 0.447124 0.7876848 -0.35627 4.51455
Unemployment 234 6.98287 3.551175 2.66667 19.4333
Globalenergyprice 234 192.3762 87.48073 68.76653 350.1239
Dummy golbalenergyprice 234 0.3076923 0.4625278 0 1

Source: Author's calculation.
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4.1. Analysis of recessionary pressures using the panel model

In order to detect recessionary pressures, the next step in the analysis of the panel model is
to check whether there are significant individual effects in the model and whether they are of
a fixed or stochastic character.

Table 2: Fixed vs random individual effects model for recessionary pressures

Fixed effect Model Random effect Model
Dep. variable: Coef. Std. error. P>(t) Coef. Std. error. P>(t)
Rgdp

Ml 2.97¢-09 1.072-09 0.006 2.99¢-09 1.06e-09 0.005
Inflation 787,694 384,614 0.042 795,727 380.6095 0.037
Unemployment 74.17224 1023.26 0.942 22.6127 1020.785 0.982
Dummy golbalenergyprice 10043.75 3057.369 0.001 9957.003 3051.332 0.001
Real interest rate 8292.447 2043.176  0.00 8225.45 2035.807  0.00
Cons 331018.6 14429.25 0.00 331186 78768.65 0.00
R2 0.1337 0.1337

Wald chi 2 23.79 0.000

Breuch-Pagan test 119.56 0.000
Httest3 1277.82 0.000

Autocorrelation 12.217 0.028

Hausman test 0.59 0.946 0.59 0.946
Number of observations 234 234

Source: Author's calculation.

Based on Table 2, we come to the conclusion that variables M1, inflation rate,
global energy price and real interest rate are statistically significant, while other independent
variables included in the model are not statistically significant in Fixed specification of the
model. The F-test of fixed individual effects checks whether there are fixed individual effects
in the model. The null hypothesis is that all individual effects in the model except for one
equal individual effect are equal to 0. If the null hypothesis is not rejected, we choose the
OLS estimation method. In our case, the p-value of the F test is less than 0.05 and we
conclude that there are fixed individual effects in the model. The next step is to test random
individual effects with the Breusch Pagan LM test, namely in Random effects specification.
It is necessary to clarify the hypothesis in terms of acceptance or rejection. We come to the
conclusion that the variables M1, the inflation rate, global energy price and the real interest
rate are statistically significant, while the other independent variables included in the model
are not statistically significant. The Breusch Pagan LM test determines whether there are
stochastic individual effects in the model. Null hypothesis: the variance of the individual
effects is equal to 0. If the null hypothesis is not rejected, we choose the OLS estimation
method. In our case, the p-value of the Breusch Pagan LM test is less than 0.05, which is why
we conclude that there are stochastic individual effects in the model. If the existence of fixed
individual effects (FE model) and stochastic individual effects (RE model) is determined, the
choice between these two models is made using the Hausman test. Null hypothesis:
regression parameter estimates obtained using RE methods are consistent and efficient, while

Ananu Exoromckor pakynteta y Cy6otuuym — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 059-075




70 Jovica Pejci¢, Aleksandar Sekuc¢i¢, Olgica Glavaski

regression parameter estimates obtained using FE methods are consistent. Alternative
hypothesis: regression parameter estimates obtained using FE methods are consistent, while
regression parameter estimates obtained using RE methods are inconsistent. In our case, the
p-value of the Hausman test is greater than 0.05 and we conclude that the stochastic
specification (RE model) is better, because the RE model gives more efficient estimates
compared to the FE model. However, if heteroskedasticity and autocorrelation are present in
the model, it is necessary to switch to robust estimates. The null hypothesis assumes
homoscedastic errors p-value greater than 0.05, while if the p-value is less than 0.05 it
indicates that the errors are heteroskedastic. Based on the obtained results, we conclude that
the null hypothesis is rejected and that there is the presence of heteroscedasticity and
autocorrelation. In order to check the robustness of the estimates, the PCSE method can be
applied.

Table 3: PCSE method — recessionary pressures
Panel-corrected standard error (PCSE)

Dependent variable Coef. Std. Error. P>(t)
Rgdp

Mi 3.42e-08 6.39¢-09 0.000
Inflation 443.4615 83.86798 0.000
Unemployment -25110.48 2327.709 0.000
Dummy globalenergyprice -51511.85 1432.44 0.000
Realinterestrate -21617.67 11044.37 0.050
Cons 195917.5 70601.73 0.006
R2 0.1337

Wald chi2 358.11

Number of observations 234

Source: Author's calculation.

Based on Table 3, we conclude that all independent variables included in the model
are statistically significant, and we consider the specified specification to be optimal. Given
the estimation using PCSE methods, problems of heteroskedasticity and autocorrelation in
panel data are eliminated, and robust estimates are considered relevant. The estimated model
indicates that if M/ increases by one unit, the assumption is that there will be an increase in
the dependent variable by 3.43. This result is in line with macroeconomic theory, because the
growth of money supply generates the growth of demand, which further stimulates the growth
of real GDP. If the inflation rate increases by one unit, the assumption is that there will be an
increase in the dependent variable by 443.46, whereby the theoretical interpretation is similar
to the case of M1 growth. If the unemployment rate increases by one unit, the assumption is
that there will be a decrease in the dependent variable by 25110.48, which is justified, based
on the assumption that the crisis circumstances affected the growth of the unemployment
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rate, and consequently the decline of the real GDP. If the real interest rate increases by one
unit, the assumption is that the dependent variable will decrease by 21617.67, confirming
recessionary pressures as a consequence of the contractionary monetary policy. If the dummy
variable (dummy globalenergyprice) increases by one unit, the assumption is that the
dependent variable will decrease by 51511.85. When analyzing the impact of the variable
dummy globalenergyprice on the dependent variable, it was detected not only that the
increase in the price of energy affects the reduction of the real GDP, but it was also
determined that the negative impact of the increase in energy prices on the real GDP is most
pronounced in the second and third quarters of 2022, which is identified as the key shock and
determinant of recessionary pressures. Based on the conducted analysis, we conclude that the
hypothesis (H1) can be accepted, i.e. that recessionary pressures are present in the sample of
18 developed countries in the period 2020q1-2023q1, and that they are determined by the
variable energy price growth, as well as by the variables M1, inflation, unemployment rate,
real interest rate. We emphasize that the most profound impact on recessionary
circumstances was caused by the increase in energy prices in the second and third quarters
0f 2022, which can be considered an exogenous shock and trigger of recessionary pressures.

4.2. Analysis of inflationary pressures using the panel model

In order to detect inflationary pressures, again, first step is to estimate the panel model, and
to check whether there are significant individual effects in the model and whether they are of
a fixed or stochastic character.

Table 4: Fixed vs random individual effects model for inflationary pressures

Fixed effect Model Random effect model
Dep. variable: Coef. Std. Error. P>(t) Coef. Std. Error. P>(t)
Inflation
M1 -1.29¢-13 2.17e-13 0.552  -1.32e-13  2.16e-13 0.541
Unemployment 0.1098026 0.179833 0.542 0.0904 0.179038 0.613
Globalenergyprice 0. 0246315 0.003656 0.000 0.02447 0.0 0364 0.000
Cons 4.47766 2.617883 0.089 4.6772 7.151441 0.513
R2 0.0853 0.000
Breuch-Pagan test 0.000
Httest3 6757.24 0.000
Autocorrelation 157,980 0.000
Hausman test 1.38 0.946 1.38 0.946
Number of observations 234 234
Wald chi 2 27.70 0.000

Source: Author's calculation.

Based on table 4, Based on Table 4, we come to the conclusion that only the energy
price variable is statistically significant, while the other independent variables included in the
model are not statistically significant. The F-test of fixed individual effects checks whether
there are fixed individual effects in the model. The null hypothesis is that all individual effects
in the model except for one equal individual effect are equal to 0. If the null hypothesis is not
rejected, the OLS estimation method would fail. In our case, the p-value of the F test is less
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than 0.05 and we conclude that there are fixed individual effects in the model. The next step
is to test random individual effects with the Breusch Pagan LM test. It is necessary to clarify
the hypothesis in terms of acceptance or rejection. The Breusch Pagan LM test determines
whether there are stochastic individual effects in the model, with null hypothesis that the
variance of the individual effects is equal to 0. If the null hypothesis is not rejected, we choose
the OLS estimation method. In our case, the p-value of the Breusch Pagan LM test is less
than 0.05, which is why we conclude that there are stochastic individual effects in the model.

Finally, it is necessary to compare the FE and RE models and explain the hypotheses
in terms of acceptance or rejection. The p-value of the Hausman test is greater than 0.05 and
we conclude that the RE model gives more efficient estimates compared to the FE model.
However, due to the presence of heteroskedasticity and autocorrelation in the model, it is
necessary to switch to robust estimates. The null hypothesis assumes homoscedastic errors:
p-value greater than 0.05, while if the p-value is less than 0.05 it indicates that the errors are
heteroskedastic. Based on the obtained results, we conclude that the null hypothesis is
rejected and that there is the presence of heteroscedasticity and autocorrelation. In order to
check the robustness of the estimates, the PCSE method is applied.

Table 5: PCSE method — inflationary pressures
Panel-corrected standard errors (PCSE)

Dependent variable Coef. Std. Error. P>(t)
Inflation

Ml -1.29¢-12 2.65e-13 0.000
Unemployment -2.207421 0.16328 0.000
Globalenergyprice 0.013205 0.0 0418 0.000
Cons 35.68235 3.44475 0.000
R2 0.0853

Wald chi2 211.49 0.000

Number of observations 234

Source: Author's calculation.

Based on the Table 5, we conclude that all independent variables included in the
model are statistically significant. If M1 increases by one unit, the assumption is that the
dependent variable will decrease by 1.29, which is not in accordance with economic logic.
The assumption is that monetary expansion and an increase in the money supply lead to an
increase in the level of inflation. If the unemployment rate variable increases by one unit, it
is estimated that the dependent variable will decrease by 2.207, confirming the economic
logic and the existence of a relationship typical of the Phillips curve. If the growth of global
energy prices increases by one unit, the assumption is that there will be an increase of the
dependent variable by 0.013, pointing to the conclusion that the growth of energy prices is
one of the key generators of inflation. Based on the conducted analysis, we conclude that the
hypothesis (H2) can be accepted, i.e. that inflationary pressures are present in a sample of 18
developed countries in the period 2020q1-2023ql, and that they are determined by the
variable global energy price growth, as well as by the variables M/ and the unemployment
rate. Taking into account the acceptance of hypotheses (H!) and (H2), we indirectly conclude
that stagflationary pressures as a consequence of energy price growth are present in a sample
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of 18 developed countries (H3), considering the detected recessionary and inflationary
pressures in the period 2020q1-2023q]1.

Conclusion

Based on the described and empirically documented problem of stagflation, taking into
account the experiences of the 1970s, it can be concluded that the global economy is currently
in an unenviable situation. During the analyzed time period 2020x1-2023x1, we identified an
unstable global economy, complicated by the Covid-19 epidemic and geopolitical conflict.
Global inflation has risen sharply since the mid-2020s, fueled by disruptions in supply chains
and rising food and energy prices, particularly since the Russian Federation's invasion of
Ukraine. Based on past developments, inflation peaked in mid-2022 and then began to
decline (Marjanovi¢, Mihailovi¢, & Dimitrijevi¢, 2021). Global growth is moving in the
opposite direction: it has fallen sharply since the start of 2020 and is expected to remain
below the 2010s average for the rest of the decade. The unemployment rate is increasing in
the analyzed period, which indicates recessionary pressures.

The econometric analysis used in the work, based on robust estimates, showed that
the independent variable global energy price had a dominant role, which inversely reflected
on the dependent variable real GDP (increase in energy prices - decrease in real GDP) and
proportionally another dependent variable, inflation rate (increase in the price of energy -
increase in the inflation rate). Namely, on the basis of the conducted analysis, we conclude
that the hypothesis (H1) can be accepted, i.e. that recessionary pressures are present in a
sample of 18 developed countries in the period 2020q1-2023q1, and that they are determined
by the variable global growth in energy prices, as well as by the variables M1, inflation ,
unemployment rate, real interest rate. We emphasize that the most profound impact on
recessionary circumstances was the increase in energy prices in the second and third quarters
0f 2022, which can be considered an exogenous shock and trigger of recessionary pressures.
Additionally, the hypothesis (H2) is accepted, i.e. that inflationary pressures are present in a
sample of 18 developed countries in the period 2020q1-2023ql, and these effects are
determined by the variable of global energy price growth, as well as the variables of M1 and
the unemployment rate. Finally, taking into account the acceptance of hypotheses (H1) and
(H2), we indirectly conclude that stagflationary pressures as a consequence of the global
increase in energy prices are present in the sample of 18 developed countries. A close
examination of stagflation shows that it is directly related to slow economic growth, higher
unemployment and inflation. Rising inflation has dire social consequences. An increase in
the price level of basic essential products causes an automatic decrease in purchasing power
and a decline in living standards. Combined with depressed economic activity and rising
unemployment, significant social hardship has been created for many workers in the
economies under review (Rebi¢ & Anti¢, 2022). The mentioned result can be considered a
warning for economic policy makers because history is likely to repeat itself, and stagflation
is one of the most undesirable episodes in the economy.
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Abstract: In today's dynamic business environment, companies increasingly understand how important care for
the environment is for the success of their operations. There is an increasing number of companies that implement
the ISO 14001 standard in their operations. The main research objective is to examine whether the implementation
of the ISO 14001 standard and non-financial reporting affect the financial performance of companies. The research
is conducted using induction and deduction methods, while the practical part focuses on statistical data analysis
using non-parametric tests. The main conclusion of this research is that there is no statistically significant
difference in financial performance in the period from 2019 to 2021, among companies that have implemented the
ISO 14001 standard and companies that have not implemented the standard, as well as companies that disclose
and companies that do not disclose non-financial statements.
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Caxerak: Y faHalltbM OUHAMUYHUM YCINIOBUMA NOCINOBAakba, KOMNaHWje CBE BULLE CXBATajy KOMMUKO je 3HavajHa
Opura 0 XMBOTHOj CPEAMHM 3a YCMELHOCT nocnoBakka. Cee je Behu Opoj npeayseha koja y CBoje NocrnoBate
umnnemeHTupajy ctaHgapa 1SO 14001 v obenoparyjy HedpuHaHcevjcke n3BeLuTaje. OCHOBHU Lrb UCTpaXmBara
y pagy je ucnutmsarse aa v umnnemenTaumja ISO 14001 craHgapaa v HedMHaHCHICKO 3BELUTaBAE YTUYY Ha
(huHaHcujcke nepdopmaHce komnanuja. Victpaxueare ce CpoBoav MeTogama UHLyKUmie 1 feaykuuje, Aok ce
NpaKTW4HM [e0 pafa 3acHMBa Ha CTAaTUCTWUYKO] aHanMaW nojataka MPUMEHOM HenapameTapckux TecToBa. Kao
FNaBHM 3aKrby4ak OBOT MCTPaXMBaH-a UCTUYE Ce TO [ja He MOCTOj CTaTUCTIYKM 3HaYajHa pasninka y oHaHCH|CKUM
nepcopmaHcama, y nepuogy og 2019. go 2021. roguHe, uamely npeayseha koja umajy WMMneMeHTMpaH
crangapg 1SO 14001 v npenyseha koja Hemajy UMNNEMEHTUPaH CTaHaapL, kao 1 npeay3seha koja obenoparbyjy
1 npesy3eha koja He obenoaaryjy HedhHaHCmjcke U3BeLLTaje.
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JEI knacudpmkaumja: Q51, Q56, Q57, M14

Introduction

Environmental management has increasingly become a key focus for companies because of
rising concerns over the effects of their activities on natural resources (Arocena, Zouaghi &
Orcos, 2023). The ISO 14001 standard sets up an environmental management system that
enables companies to create their own policies and objectives and to access all critical
environmental information they require. As a result, companies integrate environmental
strategies into their business plans to reap various benefits from effective environmental
management. These benefits include reduced environmental costs and waste, increased
employee motivation and customer satisfaction, improved product quality and enhanced
public relations (Gadenne, Kennedy & McKevier, 2009). Reducing negative environmental
impacts and improving environmental performance cannot be achieved if companies do not
recognize the strategic importance of the environmental management process and do not
integrate the environmental management process and environmental protection policy into
their business strategy (Jovanovi¢, Todorovic & Medved, 2022). The objectives of
environmental protection should be in accordance with the environmental policy, monitored,
updated, constantly improved and occupy a significant place in the company's business
policy. Consequently, a growing number of companies are adopting EMS, with ISO 14001
being the most widely recognized international standard in the field of environmental
protection (Jovanovi¢, 2023). The implementation of the ISO 14001 standard can be an
investment to improve the company’s reputation (Jovanovi¢ & Janji¢, 2018). ISO 14001 is
not a performance standard, i.e. it does not specify the level of environmental performance
organizations must achieve. Instead, it outlines a system that assists organizations in reaching
their own environmental goals (Blyde, 2021). Implementation of the ISO 14001 standard is
not a simple and easy task. A study by Babakri, Bennett & Franchetti (2003) indicates that
most firms typically take 8 to 19 months to become officially certified. The question of
whether “green” is good for profit is the subject numerous scholars have addressed. Some
argue that “green” costs more because existing systems need to be changed, while some argue
that the market values environmentally responsible companies, suggesting that strong
environmental performance can positively impact financial performance (Sarumpaet, 2015;
Ong, The, Goh & Thai, 2015; Moneva & Ortas, 2009).

The rising importance of environmental protection has made it necessary for
companies to provide non-financial information alongside financial data to evaluate their
environmental impact. Non-financial reporting refers to environmental, social and
governance issues (Environmental, Social and Corporate Governance — ESG), then corporate
social responsibility, internally generated intangible assets such as intellectual property,
knowledge, brand reputation and other drivers of value that are not usually reported in
monetary units (Todorovié, Savi¢ & Jovanovi¢, 2020). Given that current non-financial
reporting relies on various standards and frameworks, the European Commission adopted the
first set of European Sustainability Reporting Standards (ESRS) in June 2023, as a unique
non-financial reporting framework for European companies. These standards will be in use
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in the reporting year 2024, and companies are required to disclose statements in 2025. The
goal of these standards is to establish a framework that will bring sustainability reporting to
the same level as financial reporting, in terms of reporting standardization, and facilitate the
comparability of sustainability information disclosed by different companies. European
sustainability reporting standards are based on four reporting areas, namely: corporate
governance, strategy, impact, risk and opportunity management, as well as metrics and goals
(Serbian Chamber of Commerce, GIZ, 2023).

Efforts to disclose non-financial information can yield both advantages and expenses
for companies. Consequently, depending on whether the benefits outweigh the costs or vice
versa, such disclosure can have either a positive or negative effect on financial performance
(Borodin et al., 2019; Asuquo, Dada & Onyeogaziri, 2018; Vitale, Cupertino &
Riccaboni, 2022).

Given the above, the primary research objective is to investigate how the adoption of
the ISO 14001 standard and non-financial reporting impact companies' financial
performance.

The issue of ISO 14001 standard implementation and non-financial reporting is very
popular around the world. However, it has not been sufficiently researched in Serbia and
developing countries. There being few empirical papers related to this area, this paper fills
the gaps in domestic literature and aims to expand the related knowledge base. The paper
aims to raise awareness among domestic companies about the potential benefits of adopting
the ISO 14001 standard and the significance of integrating non-financial information into
their decision-making processes. The research is significant because it indicates the current
situation Serbian companies face when it comes to ISO 14001 standard implementation and
non-financial reporting. In addition, this paper is significant because it allows drawing
conclusions that can help companies improve their environmental management process.

Theoretical research was conducted using induction and deduction methods, while the
practical part included statistical data analysis using non-parametric tests and SPSS
(Statistical Package for Social Sciences). In addition to the methods mentioned above,
analysis, synthesis and comparison were used to interpret results and draw conclusions.

The paper consists of five parts. After the introduction, the paper presents an overview
of previous research. The third part describes research methodology. The fourth part gives
research results and their analysis, while the final part of the paper presents the final research
conclusion.
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1. Overview of previous research and development of
research questions

1.1. The link between 1SO 14001 and financial performance

Sarumpaet (2005) investigates the link between environmental and financial performance in
Indonesian companies. Environmental performance is assessed using the environmental
rating given by the Ministry of the Environment, while financial performance is gauged by
the rate of return on assets. The study’s findings reveal no significant relationship between
the environmental and financial performance of the companies examined.

Moneva & Ortas (2009) explore the significance of the relationship between corporate
environmental performance and financial performance, to make managers aware that
adequate environmental management can affect companies’ financial success. They analyze
the connection between environmental and financial performance using a second-order
partial least squares (PLS) model, on a sample of 230 European companies, extending the
traditional approach with individual countries. The research results indicate that companies
with better environmental performance also achieve better financial performance.

Ong, The, Goh & Thai (2015) examine the relationship between ISO 14001
certification and financial performance in Malaysia, on a sample of 68 listed companies. Firm
size (large, medium, and small firms) and ownership status (local or foreign ownership) are
used as control variables. The results of the analysis reveal that financial performance of
listed companies in Malaysia, judging by ROA and ROE, improved after ISO 14001
certification. This significant indicator indicates that investors in Malaysia, as a developing
country, prefer to invest in companies that improve environmental management. In addition,
the adoption of environmental management accounting benefits companies through cost
reduction, performance improvement, and increased brand awareness and publicity. As a
result, companies in Malaysia are motivated to adopt standards such as ISO 14001 in order
to improve ROA and ROE.

Amores-Salvad6, Martin-de Castro & Navas-Lopez (2015) investigate the
complementarity between environmental management systems and environmental
innovation capabilities, as well as the impact of this relationship on company performance.
They test the proposed theoretical model on a sample of 157 metal production and
transformation companies in Spain, with 100 or more employees. Since literature lacks
consensus regarding the actual contribution of these systems and since it is not clear whether
they encourage or prevent environmental innovation and whether they improve company
performance, authors use this analysis to produce adequate answers. Their results indicate
that environmental management systems positively influence the relationship between
environmental innovation and companies’ market performance.

The relationship between corporate environmental performance and financial
performance has been thoroughly examined in developed countries, but less so in developing
countries. For this reason, Manrique & Marti-Ballester (2017) conduct an analysis with the
main objective to investigate how corporate environmental performance influences corporate
financial performance during the global financial crisis, taking into account the economic
development of the country. They focus on a sample of 2,982 large companies in the period
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from 2008 to 2015. The results demonstrate that adopting environmental practices
significantly enhances corporate financial performance in both developed and developing
countries. Nevertheless, this positive effect is more pronounced in firms based in developing
countries compared to those in developed countries.

Hang & Geyer-Klingerberg (2018) investigate the relationship between corporate
environmental performance and financial performance. Given the mixed and varied results
in existing literature, their research aims to clarify the causality between environmental and
financial performance. The findings indicate that this causal relationship varies depending on
the time period examined.

Budiharjo (2019) conducts a study to evaluate the effect of environmental and
financial performance on company value, using secondary data from 2015 to 2017. The study
employs the T test and multiple linear regression analysis. The results indicate that while
environmental performance positively affects company value, the impact is not statistically
significant.

In China, Wang & Zhao (2020) analyze the impact of ISO 14001 certification on
financial performance on a sample of 63 companies listed on the stock exchange in the period
from 2003 to 2018. They also explore how certification affects exports and the influence of
company size and age. The results reveal that ISO 14001 certification initially has a negative
effect on financial performance, though this negative impact decreases over time.
Additionally, larger and older firms experience a more positive relationship between ISO
14001 certification and non-financial performance. The study highlights a nuanced view of
ISO 14001 certification: while it may initially harm financial performance, its effects
improve with time and contribute positively to a company's international competitive
advantage. The findings suggest that, overall, ISO 14001 certification can ultimately benefit
China’s economy, though this impact requires careful evaluation.

Wu (2020) conducts a case study to investigate the relationship between
environmental and financial performance in China, focusing on a sample of 29 manufacturing
companies from 2012 to 2018. The regression analysis results show that environmental
performance significantly positively affects the company’s financial indicators. These
findings suggest that for manufacturing enterprises in China to achieve long-term growth and
gain recognition from various stakeholders, under increasingly strict control over the
environment, it must attach importance to environmental performance, make resource
utilization more efficient, improve technological innovation, and this improve financial
performance.

Based on the aforementioned considerations and research, the research question in
this paper is:

Does the implementation of the ISO 14001 standard affect the financial performance
of companies in Serbia?
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1.2. The relationship between non-financial reporting and
financial performance of companies

McWilliams & Siegel (2001) conducted research to explore the relationship between
corporate social responsibility (CSR) activities and financial performance. Their findings
indicate that there is a neutral relationship between corporate social responsibility activities
and financial performance.

Murray, Sinclair, Power & Gray (2006) investigate the connection between social and
environmental disclosures and the financial market performance of major UK companies.
Their study employs two data sets: the CSEAR database for social and environmental
disclosures and data on stock market returns for these companies. The findings indicate that
there is no direct correlation between non-financial disclosures and stock market returns.

Niskala & Schadewitz (2010) conducted a study to examine how the disclosure of
non-financial information influences the value of companies in Finland. Their analysis,
covering the period from 2002 to 2005, utilized a traditional valuation model with non-
financial reporting as the independent variable. The measurement of non-financial reporting
was based on whether companies provided financial reports in line with GRI (Global
Reporting Initiative) standards. The authors found that a company’s communication with
stakeholders through non-financial reporting is a significant factor affecting its value. They
attribute these findings to the fact that such reporting enhances communication channels,
thereby reducing information asymmetry between managers and investors.

Research conducted by Angelia & Suryaningsih (2015) investigates the influence of
environmental performance and CSR reporting on financial performance. The study sample
includes 17 publicly listed companies. The findings reveal that environmental performance
significantly affects both ROA and ROE. However, while CSR reporting has a significant
impact on ROE, it does not affect ROA.

Asuquo, Dada & Onyeogaziri (2018) conducted research in Nigeria to explore the
impact of sustainability reporting on the corporate performance of brewery companies. The
study found that disclosures related to environmental, economic, and social performance do
not have a significant effect on ROA of the selected listed companies in Nigeria.

Borodin et al. (2019) conducted a study examining the impact of non-financial
disclosures on the financial performance of Russian companies. The findings indicate that
non-financial disclosures have a long-term effect on ROA. Additionally, the study reveals
intersectoral differences: non-financial disclosures significantly positively impact the growth
of Tobin’s Q ratio in the basic materials and utilities sectors, while ROA growth is observed
in the energy, industrial, and similar sectors. Conversely, non-financial disclosures do not
significantly affect financial indicators in the financial sector, which appears to be less
focused on social issues such as environmental sustainability and social welfare.

Research conducted by Singh & Chakraborty (2021) in India finds no statistically
significant relationship between financial performance and the quality and quantity of
corporate social responsibility disclosures. The data on corporate social responsibility is
sourced from the annual reports of the sampled companies. The study constructs a
multidimensional measure of corporate social responsibility disclosure based on stakeholder
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theory, encompassing various stakeholder groups such as: employees, customers, investors,
the community, and the environment. Multiple regression analysis is employed to explore
the relationship between corporate social responsibility disclosure and financial performance.

Vitale, Cupertino & Riccaboni (2022) conduct research focusing on the agricultural
and beverage sectors to examine the impact of mandatory non-financial reporting on financial
performance. They perform a regression analysis using a sample of 180 listed companies
over an 8-year period. Additionally, the study explores the moderating effects of non-
financial reporting regulations on the relationship between sustainability and financial
performance. The findings reveal a positive direct effect of mandatory non-financial
reporting on operational performance, while non-financial reporting regulations negatively
influence the relationship between sustainability and financial performance.

Based on the aforementioned considerations and research, the starting research
question in this paper is:

Does non-financial reporting affect the financial performance of companies in Serbia?

2. Research sample and methodology

Proceeding from the defined research objective and research questions, empirical research in
this paper relies on quantitative methodology. Empirical research focuses on a sample of 56
companies in the National Register of Pollution Sources. The research includes secondary
data collection and analysis. The data is taken from reports available on the website of the
Business Registers Agency (www.apr.gov.rs), as well as from company websites. The
empirical part of the paper focuses on statistical data analysis using the non-parametric Mann
Whitney U test and SPSS (Statistical Package for Social Sciences). The results obtained using
the methods of analysis, synthesis and comparison point to relevant conclusions.

Table 1: Sample characteristics

Frequency %
Legal form
JP 6 10,7
AD 15 26,8
DOO 35 62,5
Size
Micro 2 3,6
Small 7 12,5
Medium 20 35,7
Large 27 48,2
ISO 14001 standard implementation
Yes 33 58,9
No 23 41,1
Non-financial disclosure
Yes 39 69,6
No 17 30,4

Source: Author

Ananu Exoromckor dakynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 077-091

83



84 Dejan Jovanovié, Ivana Vukovié, Mirjana Todorovi¢

According to the Environmental Protection Agency, 179 companies are obliged to
submit data on the sources of environmental pollution to the National Register of Pollution
Sources. In this research, the sample includes 56 companies, which is 31.28% of the total
number of companies that submit data to the National Register of Pollution Sources. As
shown in Table 1, the sample mostly includes limited liability companies (62.5%), joint stock
companies are in the second place (26.8%), while public companies are the least (10.7%).
According to the company size, the sample includes large companies the most, followed by
medium and small companies, while micro companies are the least included. If the sample is
viewed according to the number of companies that have implemented the ISO 14001
standard, it can be seen that there are more companies that have implemented the standard
than those that have not implemented the standard. When it comes to the criterion of
disclosure of non-financial information, the sample includes a larger number of companies
that disclose non-financial information than those that do not disclose this type of
information.

3. Research results and analysis

The following part of the paper presents the results of the empirical research, where the non-
parametric Mann-Whitney U test is used to answer the question of whether there is a
difference between companies that have implemented the ISO 14001 standard, used in this
paper as a measure of environmental performance, and companies that have not implemented
the standard, when it comes to financial performance, as well as the question of whether there
is a difference between companies that disclose and companies that do not disclose non-
financial information, both in terms of financial performance. Based on the previous research
it is assumed that companies that have implemented the ISO 14001 standard have better
financial performance than those that have not implemented the standard (Ong, The, Goh &
Thai, 2015; Moneva & Ortas, 2009; Amores-Salvado, Martin-de Castro & Navas-Lopez,
2015; Wu, 2020; Manrique & Marti-Ballester, 2017). Also, it is assumed that companies that
disclose non-financial information have better financial performance than companies that do
not disclose non-financial information, similar to the results of previous research (Borodin et
al., 2019; Vitale, Cupertino & Riccaboni, 2022; Niskala & Schadewitz, 2010).

3.1. Finding a statistically significant difference between
companies that have implemented the I1ISO 14001 standard
and companies that have not implemented the standard in
terms of financial performance

Financial performance is measured using two indicators, the rate of return on assets (ROA)

and the rate of return on equity (ROE). The analysis was performed using the non-parametric
Mann-Whitney U test.
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Table 1: The result of Mann-Whitney U test

Research Mean Mann-

dimension IS0 14001 N Rank Whitney U z Sig.
Implemented 33 29.82
ROA-2019 303,000 -1.031 0.303
Not implemented 22 25.27
Implemented 33 29.79
ROA-2020 337,000 -0.708 0.479
Not implemented 23 26.65
Implemented 33 31.21
ROA-2021 257,000 -1.821 0.069

Not implemented 22 23.18

Source: the authors

The results of the Mann-Whitney U test in Table 1 show that, when 2019-2021 ROA,
i.e. return on assets, is taken into account, there is no statistically significant difference
between companies that have implemented the ISO 14001 standard and companies that have
not implemented the standard, since in 2019 p>0.05 (U=303,000, Z=-1.031, p=0.303), in
2020 p>0.05 (U=337,000, Z=-0.708, p=0.479), while in 2021 p>0.05 (U=257,000, Z=-1.821,
p=0.069).

Table 2: The result of Mann-Whitney U test

Research Mean Mann- .
dimension IS0 14001 N Rank Whitney U z Sig.
Implemented 32 23.78
ROE-2019 233,000 -0.819 0.413
Not implemented 17 27.29
Implemented 32 24.41
ROE-2020 253,000 -0.399 0.690
Not implemented 17 26.12
Implemented 32 26.17
ROE-2021 202,500 -1.170 0.242
Not implemented 16 21.16 ’

Source: the authors

The results of the Mann-Whitney U test in Table 2 show that, when 2019-2021 ROE
is taken into account, there is no statistically significant difference between companies that
have implemented the ISO 14001 standard and companies that have not implemented the
standard, since in 2019 p>0.05 (U=233,000, Z=-0,819, p=0,413), in 2020 p>0.05
(U=253,000, Z=-0.399, p=0.690), while in 2021 p>0.05 (U=202,500, Z=-1.170, p=0.242).

Based on the above, when the three-year ROA and ROE are taken into account, we
see that the results of the Mann-Whitney U test point to no statistically significant difference
between the financial performance of companies that have implemented the ISO 14001
standard, used in this research as a measure of environmental performance, and companies
that have not implemented the specified standard. Hang & Geyer-Klingeberg (2018)
conclude that higher environmental performance does not affect companies’ financial
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performance in the short term. However, they find that, over the long term, companies
experience significant benefits from improved environmental performance. This suggests
that the relationship between environmental and financial performance is contingent upon
the period of observation. Sarumpaet (2005) points to the absence of a significant relationship
between financial and environmental performance, which is in line with the results of the
research conducted in this paper. Finally, it should also be noted that Budiharjo (2019) states
that environmental performance, expressed in the form of ISO 14001 standard
implementation, does not have a significant impact on the sales value of companies. The
results obtained in this research can be explained by the fact that companies in Serbia still do
not recognize the importance of ISO 14001 standard implementation. In addition, the reasons
for such results may be a relatively small sample and the lack of information on when
companies implemented the ISO 14001 standard, specifically the time elapsed from its
implementation to the monitoring of financial performance, means that we cannot accurately
assess how the duration of adherence to the standard influences financial outcomes.

3.2. Finding a statistically significant difference between
companies that disclose and companies that do not disclose
non-financial information in terms of financial performance

The second part of the research examines the relationship between companies that disclose

non-financial information and companies that do not disclose non-financial information, in
terms of financial performance.

Table 3: The result of Mann-Whitney U test

Research Non-financial N Mean Mann- 7 Si
dimension information Rank Whitney U '8
Discloses 39 29.74
ROA-2019 244,000 -1.260 0.208
Does not disclose 16 23.75
Discloses 39 29.58
ROA-2020 : 289,500 -0.748 0.454
Does not disclose 17 26.03
Discloses 39 28.46
ROA-2021 294 -0.334 .
OA-20 Does not disclose 16 29.74 94,000 0.33 0.739

Source: the authors

Based on the results of the Mann-Whitney U test in Table 3, when considering 2019-
2021 ROA, it can be concluded that there is no statistically significant difference between
companies that disclose non-financial information and companies that do not disclose this
type of information, since in 2019 p>0.05 (U=244,000, Z=-1.260, p=0.208), in 2020 p>0.05
(U=289,500, Z=-0.748, p=0.454), while in 2021 p>0.05 (U=294,000, Z=-0.334, p=0.739).
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Table 4: The result of Mann-Whitney U test

Research Non-financial N Mean Mann- 7 Si
dimension information Rank Whitney U &
Discloses 37 25.08
ROE-2019 219,000 -0.070 0.944
Does not disclose 12 24.75
Discloses 37 25.04
ROE-2020 - 213,000 -0.209 0.834
Does not disclose 12 24.25
Discloses 36 25.32
ROE-2021 186,500 -0.702 0.482
Does not disclose 12 22.04 ’

Source: the authors

Based on the results of the Mann-Whitney U test in Table 4, when taking into account
2019-2021 ROE, it can be concluded that there is no statistically significant difference
between companies that disclose non-financial information and companies that do not
disclose this type of information, since in 2019 p>0.05 (U=219,000, Z=-0.070, p=0.944), in
2020 p>0.05 (U=213,000, Z=-0.209, p=0.834), while in 2021 p>0.05 (U=186,500, Z=-0.702,
p=0.482).

Based on the analysis of three-year ROA and ROE, the Mann-Whitney U test results
indicate no statistically significant difference in financial performance between companies
that disclose non-financial information and those that do not. These findings partially align
with the results of Angelia & Suryaningsih (2015), which also found that corporate social
responsibility reporting does not impact financial performance when measured by return on
assets, but does have a significant effect when measured by return on equity. Singh &
Chakraborty (2021) conclude that there is no statistically significant relationship between
financial performance of companies and corporate social responsibility disclosure. Borodin
et al. (2019) believe that non-financial disclosures in the financial sector do not have a
significant impact on financial indicators. Murray, Sinelair, Power & Gray (2006) use stock
returns as a measure of financial performance and conclude that there is no direct relationship
between the disclosure of non-financial information and stock returns. The results obtained
in this research can be explained by the fact that non-financial reporting includes voluntarism
and freedom when drafting statements and non-financial indicators, but also by the fact that
non-financial reporting relies on regulations that are not fully harmonized with the global
ones.

Conclusion

The main research objective has been to check whether the implementation of the ISO 14001
standard and non-financial reporting affect the financial performance of companies. The
paper assumes that companies that have implemented the ISO 14001 standard have better
financial performance than companies that have not implemented it and that companies that
disclose non-financial information have better financial performance than companies that do
not disclose this type of information.
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Research results show a higher percentage of companies in the National Register of
Pollution Sources that disclose non-financial information, more precisely 69.6%, while
30.4% of observed companies do not disclose non-financial information. The results of the
research indicate no statistically significant difference, in terms of financial performance,
between companies that have implemented the ISO 14001 standard and companies that have
not implemented this standard. Also, the results point to no statistically significant difference,
in terms of financial performance, between companies that disclose non-financial
information and companies that do not disclose non-financial information. Financial
performance is assessed using the return on assets and the return on equity in three
consecutive years, i.e. in 2019, 2020 and 202 1. Most previous research conducted around the
world indicates the existence of a positive relationship between environmental and financial
performance (Ong, The, Goh & Thai, 2015; Moneva & Ortas, 2009; Amores-Salvado,
Martin-de Castro & Navas-Lopez, 2015; Wu, 2020; Manrique & Marti-Ballester, 2017) and
the existence of a positive relationship between non-financial reporting and financial
performance of companies (Borodin et al., 2019; Vitale, Cupertino & Riccaboni, 2010). The
reasons for the results obtained in this paper may be: misunderstanding the importance of the
implementation of the ISO 14001 standard by domestic companies, the use of a relatively
small sample, the use of a qualitative measure of environmental performance such as the
adoption of the ISO 14001 standard and the disclosure of non-financial information,
voluntarism in non-financial reporting and regulations that are not fully aligned with the
global ones.

Given that the research has come to the conclusion that there are not enough papers
in Serbia dealing with the impact of ISO 14001 standard implementation and non-financial
reporting on the financial performance of companies, its theoretical implications complete
domestic literature in this area. It is expected that this paper will improve knowledge about
the importance and benefits of ISO 14001 standard implementation, as well as knowledge
regarding non-financial disclosures. Comparison of the results obtained by authors around
the world and the results obtained in this research points to the current situation with Serbian
companies. Also, the results obtained in this paper help draw significant conclusions about
developing countries. In terms of its practical implications, the paper indicates the importance
of implementing the ISO 14001 standard and non-financial reporting, so that results can be
used as recommendations for domestic companies to improve environmental management
processes.

The research presented in the paper has several limitations that could provide a
valuable foundation for future studies in this field. Some of the limitations observed during
data analysis and processing are: a relatively small research sample that included 56
companies in the National Register of Pollution Sources, the use of only secondary data
available on the website of the Business Registers Agency and data available on sampled
companies’ websites, as well as the fact that the research does not use advanced statistical
methodology but a non-parametric test, namely Mann-Whitney U test.
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Abstract: The valuation of a firm is a major issue, scrutinized by all stakeholders, and serves as an indicator of
the worth of the core business. The goal of this research is to analyze, from both academic and empirical point
of view, how key financial determinants influence firm value. In more detail, this analysis strives to explain the
relationships between company value of listed companies on Belgrade Stock Exchange (BELEX) as a
dependent variable, determined through Tobin’s Q, and independent variables that include leverage, size,
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2019 to 2021, resulting in 114 observations. The results of panel data analysis show that on the one hand,
liquidity and asset tangibility have positive and statistically significant influence on firm value, while on the other
hand, leverage and profitability have negative and statistically significant influence on the value of the firm.
Company size and growth showed no statistically significant impact on Tobin’s Q.
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Caxetak: [MpoLeHa BpegHOCTM KOMNaHuje je 3HayajHO NUTakbe Koje pasmaTpajy CBe 3auHTepecoBaHe CTpaHe
W1 CIyXM Kao nokasaTerb BpeAHOCTM nocrosakba. Linrb uctpaxvearsa oBe CTyauje je Aa ce cnpoBeae aHannsa
kako 61 ce OTKpUNO, M3 TEOPHjCKE 1 U3 EMNMPKICKE NEPCTIEKTUBE, KaKo KIbyyHe (PUHaHCHjcKe AeTepMUHaHTE
yTUdy Ha BpegHocT npedyseha. [leTarsHuje, oBa CTyanja uMa 3a Lurb fa ucnnuta ogHoce uamelly BpeAaHOCTH
KoTMpaHux komnaHuja Ha Beorpagckoj 6epau (BELEX), kao 3aBucHe Bapujabne mepene nytem Tobin's Q u
He3aBWCHIX BapWjabnu koje ykibydyjy NeBepuy, BENMYMHY KOMMaHUje, MMKBUAHOCT, pacT, CTPYKTYPY akTuee 1
npodutabunHoct. Linrb oBor paga je Aa npyxu npoueHy yTuuaja cneLmdmryHuX kapaktepuctuka npegyseha Ha
BPEAHOCT aKLMoHapckix komnaHuja y Penybnuumu Cpbuju, y Hekonuko npupeaHuX rpaHa, ynotpebom naHen
aHanu3e nogataka. Y3opak ce cacTtoju o4 38 akTuBHUX koMnaHuja koje cy nocnosane of 2019. oo 2021. roguHe,
WTO je pesynTuparno ca ykynHo 114 oncepBauuja. Pe3yntat naHen aHanuse nokasyjy 4a, C jedHe CTpaHe,
MIMKBUAHOCT W MaTepujanHocT WMOBMHE MMajy MO3WUTMBAH W CTaTUCTWYKW 3HAYajaH yTwuaj Ha BPenHOCT
npegay3eha, oK ca fpyre CTpaHe, NeBepull M NpouTabunHOCT UMajy HeraTuBaH 1 CTaTUCTYKM 3HaYajaH yTuLaj
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Ha BpeAHoCT (hupme. BennumHa n pact koMnaHmje HUCY nokasanu CTaTUCTUYKK 3HavajaH yTuuaj Ha Tobin's Q.
KrbyuHe peun: Tobin's Q, BpegHoBatbe, BELEX, naHen aHanusa
JEN knacudmkauuja: LI23, 32

Introduction

The total worth of a business is a question of great significance not only among researchers,
but also investors, creditors, and other stakeholders inside and outside a corporation. This
matter is best recognized in theory and practice as firm or company value. According to
Adiputra & Hermawan (2020), a firm’s value is one of the significant indicators for the third
parties in assessing the core business of the company, because if the firm’s value is high, the
market would believe that the firm is performing well and could guarantee the sustainability
of the shareholders’ interest in the future. Reschiwati et al. (2019) highlight that firm value
is a benchmark for investors to assess the success of a company. Moreover, Sondakh (2019)
asserts that companies undergoing an initial public offering want to increase the overall worth
of their company. This is primarily driven by the recognition that a higher value of company
presents a compelling incentive for investors to allocate their financial resources.
Furthermore, Husna & Satria (2019) agree that firm value is the selling price of a company
that is considered feasible for prospective investors. This is a matter of great importance
since, according to Markovi¢ & Savovi¢ (2022), foreign investors have to restructure targets
quickly and radically, in order to improve targets’ business performance.

The primary aim of this research is to analyze, from both theoretical and empirical
point of view, how key financial determinants influence firm value. In more detail, this
study tends to examine the relationships between firm value as a dependent variable
explained through Tobin’s Q and independent variables. In this paper, leverage, size,
liquidity, growth, asset structure and profitability will be empirically examined as key
determinants of firm value of listed corporations on Belgrade Stock Exchange (BELEX).
The review of existing research literature showed that there are very few studies that
focus on the examination of influence of financial determinants on firm value in Serbian
stock market, in particular. Therefore, this study will contribute to this academic field to
a large extent. Additionally, discovering the determinants of firm value and forming a
regression model could improve several activities, both for management within the
company and, externally, for consultants and auditors in the digitalization process
(Vukovi¢ et al., 2023), as well as for investors and other stakeholders. In the light of
rapid technological advancements, there have also been significant changes in all parts
of corporate processes, as well as the creation of new business opportunities (Ljumovié
et al., 2021).

This manuscript involves three main sections. The first section contains the
theoretical background and review of prior research results of different authors regarding
the effect of key firm-related determinants on value of listed corporations in various
markets worldwide. According to literature overview, the main hypotheses were made.
The following part presents the observed sample and methodology applied in this
research, in more detail. The last section shows empirical findings and the discussion of
results with the aim to confirm or reject the research hypotheses.
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1. Theoretical background

In order to value the company adequately and give a signal to stakeholders whether a firm’s
stocks are being overvalued or undervalued in the market, Tobin’s Q is a primarily used
concept. According to Ishaq et al. (2021), Tobin’s Q is a widely used proxy for the
operating performance in studies of corporate governance. Tobin’s Q ratio is a tool that
measures the link among market and book value of the firm. According to Ganguli &
Agrawal (2009), the Tobin’s Q model includes inherent finance risk, resulting in a more
forward-looking valuation of the firm. Fisher and McGowan (1983) states that by
combining stock market data with accounting data, Tobin’s Q produces a more accurate
measure of firm rent. This paper employed Tobin’s Q as a dependent variable to assess
the impact of selected economic variables.

The examination of the influence of leverage on company valuation is in a special
focus of academic researchers in the last decade. The significance of this function
remains a subject of debate, leading to continuous interest and investigation among
scholars. In this paper, debt-to-asset ratio is applied for calculation of impact on firm
value. According to Vatansever & Hepsen (2013), debt-to-asset ratio is performed to
measure how much a company’s assets are financed by debt or how much the company’s
debt affects its asset management. In corporate finance, the impact of financial leverage
on firms’ strategic decisions is of crucial importance (Shilpa & Amulya, 2020). By
analyzing 96 companies belonging to metals and metal products industries publicly
traded on the National Stock Exchange (NSE) in India, Shilpa & Amulya (2020)
conclude that debt ratios have negative impact on market-to-book value of firm which is
contrary to traditional trade-off theory. The study from Gharaibeh & Qader (2017), who
empirically investigate the determinants of firm value on a sample of 40 companies listed
on the Saudi Stock Exchange (TADAWUL), resulted in the conclusion that there is no
statistically significant relationship between firm value and its leverage. Considering
previous research findings and the aim of this study, the hypothesis that would be
examined during this research is the following:

Hypothesis 1 (H1): Financial leverage, as the debt-to-asset ratio, has a negative
and statistically significant impact on firm value.

The financial variable of great influence on company value, which measures a
corporate ability to create income, is return on assets (ROA). As Hendrani & Septyanto
(2021) highlight, ROA is a ratio for measuring profitability that is very often used by
financial managers to evaluate overall effectiveness in generating profits with available
assets. According to Tica et al. (2023), ROA could assess the performance of both
publicly traded and non-publicly traded companies, which makes it suitable for research
on different markets. Moreover, Reschiwati et al. (2019) state that the higher profits
generated by a company would increase the creditor's confidence to provide loans and
could increase investor confidence to invest capital, so it could be said that profitability
influences capital structure. On the one hand, Reschiwati et al. (2019), based on research
performed on banks listed on the Indonesia Stock Exchange for the years 2014 to 2018,
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concluded that profitability does not significantly affect the value of the company. Also,
Rahmantari et al. (2019) indicated that the profitability increase is not accompanied by
the stock prices growth, which leads to a decrease in the company value. On the other
hand, profitability is found to have a significant and positive relationship with firms’
value of quoted manufacturing firms in Nigeria, according Igbinovia & Ogbeide (2019)
that made research on the sample of fifteen manufacturing companies in Nigeria from
the Nigerian Stock Exchange covering five sub-sectors and including the period of 2012
to 2017. This could be interpreted as an indication that increased ability for profit
generation accelerates corporate value. Markonah et al. (2020) obtained the assumption
that profitability has a positive and significant influence on firm value, based on the
sample of 14 industrial corporations from food and beverage industry registered at
Indonesian stock market in the period 2010-2016. Furthermore, in the research
performed by Gamayuni (2015) it is concluded that ROA has positive and significant
impact on firm value, measured through Tobin’s Q, based on manufacturing companies
in Indonesia listed on IDX (2007-2009). Similar studies conducted by Afinindy et al.
(2021), Mardiyati et al. (2012), Sukmawardini (2018) and Rizqia et al. (2013) also agree
with those findings. Based on available research evidence and the scope of this paper,
the hypothesis that would be examined in this study is the following:

Hypothesis 2 (H2): Profitability as the return on assets has a positive and
statistically significant impact on firm value.

The impact of firm size on company value, often mentioned as the ‘size effect’, is
merely one of several factors taken into consideration while examining the influence on
firm value. This is supported by the research of Oktaviarni & Suprayitno (2018), which
shows that the size of the company affects the value of the company because the larger
the company, the easier it is to obtain sources of funding. On the contrary, according to
Reschiwati et al. (2019), firm size has a negative and significant effect to the value,
following the results of research conducted on banks listed on the Indonesia Stock
Exchange for the period 2014-2018. Igbinovia & Ogbeide (2019) conducted research on
the sample of fifteen manufacturing companies in Nigeria from the Nigerian Stock
Exchange covering five sub-sectors and including the period of 2012 to 2017 and
concluded that size is negative and statistically insignificant with firms’ value of quoted
manufacturing firms in Nigeria. Djashan & Agustinus (2020) included 180 non-financial
companies listed on the Indonesian Stock Exchange in the period of 2015-2017 in their
research and confirmed that size of the company has no significant effect on firm value.
The insignificant influence of firm size on firm value is also confirmed a the study by
Gharaibeh & Qader (2017), who empirically investigated the determinants of firm value
of a sample of 40 companies listed in the Saudi Stock Exchange (TADAWUL).
Moreover, the research of Afinindy et al. (2021) came with a conclusion that that firm
size has no effect on firm value, which means that large firm size is not always followed
by an increase in firm value, according to the study of food and beverage companies
listed on the Indonesia Stock Exchange for six periods (2013-2018). In accordance with
previous research and the aim of this paper, the hypothesis that would be examined in
this study is the following:
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Hypothesis 3 (H3): Firm size has a negative and statistically significant effect on
firm value.

In this paper, liquidity is measured by current ratio, which, according to Husna &
Satria (2019), is used to measure the ability of a company to meet its short-term liabilities
that are due by using the total current assets available. Janackovi¢ et al. (2022) underline
that the three important elements that include liquidity are time, means of payment and
financial obligation. Reschiwati et al. (2019) clarify that when a company is highly
liquid, it could pay the short-term debt, reducing total debt and turning capital structure
more towards its own sources. Hence, it could be said that liquidity has great affect to
capital structure. Djashan & Agustinus (2020) highlight that high liquidity could affect
the investor's decision to invest in a company, which causes the demand for the
company’s stock, consequently rising the stock price. Markonah et al. (2020) conclude
that the higher the current ratio, the greater firm's capacity to promptly fulfill its financial
responsibilities. Based on the research of Reschiwati et al. (2019), conducted on banking
companies listed on the Indonesia Stock Exchange for the period 2014-2018, liquidity
has a positive and significant effect to the value of the company. However, the results of
high ratio, not necessarily imply the high liquidity of the firm. The findings of the study
by Markonabh et al. (2020) showed that the current ratio does not have significant impact
on the firm value, based on the sample of corporations in food and beverage industry
registered on Indonesian stock market in the period 2010-2016. Moreover, Afinindy et
al. (2021) concluded as well that either high or low liquidity have no effect on firm value,
based on a study of food and beverage companies listed on the Indonesia Stock Exchange
for six periods (2013-2018). Based on prior research results and the purpose of this paper,
the hypothesis that would be examined in this study is the following:

Hypothesis 4 (H4): Liquidity, as a current ratio, has a positive and statistically
significant impact on firm value.

The growth of the firm, as another important metric, could be explained as a
company’s ability to expand by comparing sales from the current year with previous.
Moreover, Afinindy et al. (2021) explain that from an investor's point of view, sales
growth shows a positive signal where a firm is able to increase profits through its sales
and has a positive impact on firm value. In this paper, growth is defined as annual
percentage change of sales. According to Hestinoviana (2013), sales growth rate is
calculated as the sales in the second year minus the sales value in first year and then
divided by the sales value in the first year. Vukovi¢ et al. (2022) clarify that all internal
and external stakeholders will be provided with insight into the reality of growth plans
and opportunities for future sustainable growth, which creates a basis for measuring a
company’s business prosperity and predicting its long-term performance. However, the
research of Hestinoviana (2013) envisaged that growth measured through turnover has
no impact on corporate value. Furthermore, the results of Afinindy et al. (2021) based
on food and beverage companies listed on the Indonesia Stock Exchange for six periods
(2013-2018) indicate that sales growth has no effect on firm value, meaning that the level
of sales growth does not affect firm value. This finding indicates that the determinant
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regarding sales growth is not always considered by stakeholders, because different sales
levels do not ensure the expected rate of return to shareholders. Relying on previous
research findings and the main objectives of this paper, the hypothesis that would be
examined in this research is the following:

Hypothesis 5 (HS5): Growth has a positive and statistically significant impact on
firm value.

Asset structure is another independent variable of great importance and influence
on firm value. As a condition for survival in modern markets, companies regularly invest
in the acquisition of new technology and use them to gain yield (Tica, 2022). Aggarwal
& Padhan (2017) state that high compositions of fixed assets offer more collateral value,
hence providing a safety cushion backup. With the increased level of tangibility of assets,
the company has more guarantee to deal and therefore, has more power to invest in
various projects due to available funds. Gamayuni (2015) highlights that value of
intangible assets is more volatile than the value of tangible assets. According to the study
performed by Igbinovia & Ogbeide (2019), on the sample of fifteen randomly selected
manufacturing companies in Nigeria based on data availability from the Nigerian Stock
Exchange covering five sub-sectors and including the period of 2012 to 2017, tangibility
of assets is found to have a significant positive relationship with firms’ value of quoted
manufacturing firms in Nigeria. This could be an implication that effective allocation of
assets would empower company value, especially when those assets are valuable for
enhancement of value of stocks. On the contrary, in the research conducted by Gharaibeh
& Qader (2017), which empirically investigated the determinants of firm value of a
sample of 40 companies listed in the Saudi Stock Exchange (TADAWUL), the
conclusion was made that there is no statistically significant relationship between firm
value and its asset tangibility. According to literature review and the aim of this paper,
the hypothesis that would be examined in this study is the following:

Hypothesis 6 (H6): Asset structure has a positive and statistically significant
impact on firm value.

2. Data and methodology

The goal of this research is to provide an empirical and theoretical evaluation of the influence
of firm-specific characteristics on the firm value of listed companies in Republic of Serbia,
across several industries. The sample consists of 38 active companies that operated from
2019 to 2021, resulting in a total of 114 observations. The TP Catalyst database was used as
a primary data source for this research (Bureau van Dijk, 2022). The details of the model’s
variables are specified in Table 1.
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Table 1: Summary of variable specification

Variable Designation Calculation Literature
Dependent (Market value of  [Hestinoviana, 2013; Gamayuni, 2015; Gharaibeh
; Tobin’s Q equity/Book value |& Qader, 2017; Al-Slehat, 2020; Ishaq et al.,
variable .
of assets) 2021,
Sum of Gharaibeh & Qader, 2017; Husna & Satria, 2019;
Leverage liabilities/Total Shilpa & Amulya, 2020.
assets
Gamayuni, 2015; Igbinovia & Ogbeide, 2019;
- . IReschiwati et al., 2019; Sondakh, 2019; Husna &
Profitability Net income/ . . .
measured by ROA Total assets Satrlfi, 2019; Djashan & Agust}nus, 2020,
|Afinindy et al., 2021; Hendrani & Septyanto,
2021.
Gharaibeh & Qader, 2017; Husna & Satria, 2019;
Igbinovia, & Ogbeide, 2019; Reschiwati et al.,
2019;
Independent Company size Ln Total assets  |Adiputra & Hermawan, 2020; Al-Slehat, 2020;
variables IDjashan & Agustinus, 2020; Umar Abbas, 2020;

IAfinindy et al., 2021; Hendrani & Septyanto,
2021.

Current assets/

Gamayuni, 2015; Husna & Satria, 2019;
IReschiwati et al., 2019; Sondakh, 2019; Adiputra

Liquidity current liabilities  |& Hermawan, 2020; Djashan & Agustinus, 2020;
IMarkonah et al., 2020; Afinindy et al., 2021.
Relative change in  [Hestinoviana, 2013; Djashan & Agustinus, 2020;
Company growth

sales revenue

Afinindy et al., 2021.

Assets tangibility

Fixed assets/
Total assets

Gharaibeh & Qader, 2017; Igbinovia & Ogbeide,
2019; Al-Slehat, 2020; Djashan & Agustinus,
2020.

Source: the authors’ research

The sample comprises enterprises from several sectors, according to NACE Rev. 2 (Eurostat,
2008). The overall structure of enterprises categorized by industries is displayed in Table 2.

Table 2: Summary of sample structure by industry

Section Title No. Of % Share
companies
A Agriculture, forestry and fishing 2 5.3%
B Mining and quarrying 1 2.6%
C Manufacturing 17 44.7%
F Construction 5 13.2%
G Wholesale and retail trade; repair of motor vehicles and 3 7.9%
motorcycles
H Transportation and storage 3 7.9%
J Information and communication 1 2.6%
K Financial and insurance activities 2 5.3%
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L Real estate activities 1 2.6%
M Professional, scientific, and technical activities 1 2.6%
N Administrative and support service activities 1 2.6%
P Education 1 2.6%
Total 38 100,00%

Source: the authors’ calculation

In the study, panel data analysis is employed to assess the impact of financial
factors on the company value, measured by Tobin’s Q of stock corporation and based in
Serbia. Tobin’s Q indicator involves market evaluations, which are derived from the
prices at which a company's assets could be sold in the stock market. It presents investor
anticipations regarding the potential prosperity of the firm. Tobin’s Q is a forward-
looking metric that takes into consideration the expected future expenses associated with
property replacement. Tobin’s Q serves as a standardized metric for evaluating value,
enabling comparisons to be made across various organizations and industries. The
primary constraint related to Tobin’s Q is its reliance on market value data, which may
not be easily accessible for every company or in all markets. Consequently, this
limitation restricts its applicability in some circumstances. Due to this reason, many
companies were excluded from the sample. In this paper, the following model will be
evaluated:

TOBINQit = it + Bl LEV + B2 ROA + p3 SIZE + B4 LIQ + 5 GR + B6 TANG + uit

where the abbreviations are as follows: i - firm (i=1,2,3...,n), t - year (t=1,2,3),
TOBINQ - Tobin’s Q (firm value), LEV - financial leverage, ROA - return on assets,
SIZE - firm size, LIQ - liquidity, GR - company growth, TANG - assets tangibility.

3. Results and discussion

Before employing a detailed empirical analysis, it is necessary to perceive the variables
of the sample using descriptive statistics. According to the findings reported in Table 3,
the Tobin’s Q value has a notable variation, ranging from 0.004 to 1.341. The Tobin’s Q
ratio, which relates the market worth of the firm to its substitution value, generally ranges
between the range of 0 to 1. When the ratio is closer to 0, it implies that the cost of
replacing the assets surpasses the shares value, indicating a relatively low company
value. In contrast, it may be observed that when the Tobin’s Q ratio exceeds 1, it indicates
that the valuation of a company's assets surpasses its replacement cost, implying that
they may be overpriced. Moreover, it is observed that the median debt-to-assets ratio is
0.383 for Serbian stock corporations. This suggests that, on average, these companies
tend to depend more on equity funding, with a minor inclination towards utilizing
borrowed sources for operational activities. The low values of this indicator may suggest
a minimal level of investment risk. The profitability, shown by the median of ROA, is
found to be 1%. This figure falls below the conventional target of 10%. If subsequent
examination indicates that profitability is an important variable in examining the value
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of a firm, it should be advisable for firms to improve their ability to generate earnings.
The current ratio revealed a mean value of 1.142, presenting a significant range from
0.047 to 7.180. In comparison to the target value of 2, the median value indicates that a
significant proportion of the studied companies are unable to fulfill their immediate
financial obligations by utilizing their current assets. Therefore, there are expressed
worries regarding the maintenance of liquidity, despite the inclusion of highly liquid
enterprises in the sample. When examining the potential for sales growth, it is observed
that the median of sales growth values 0.040, with a range spanning from -0.992 to 1.541.
These statistics suggest that the company’s assets possess the ability to yield earnings in
the form of sales. The median value representing the level of tangibility is 0.655.
Therefore, it could be observed that, on average, organizations own asset structures that
are mostly fixed assets. This implies that the companies included in the sample are
predominantly distinguished by a high intensity of capital.

Table 3: Summary of descriptive statistics

Variable No. O.f Median Mean St. dev. Min. Max.
observations

Tobin’s Q 114 0.184 0.262 0.255 0.004 1.341
Leverage 114 0.383 0.429 0.355 0.048 1.735
ROA 114 0.010 0.01 0.075 -0.227 0.281
Firm size 114 9.640 9.835 1.600 6.255 15.086
Liquidity 114 1.142 1.804 1.708 0.047 7.180
Growth 114 0.040 0.04 0.327 -0.992 1.541
Tangibility 114 0.655 0.633 0.235 0.032 0.980

Source: the authors’ calculation

Since we have time dimensions from 2019 to 2021, as well as the spatial
dimensions in the form of firms, panel data analysis should be applied. Fixed-effect and
random-effects panel regression analysis was estimated and used the Hausman test to
indicate the adequate type of model for the analysis. The Hausman test results were
significant (p = 0.0365), so we rejected the null hypothesis that envisages using the
model with stochastic specification.

Table 5: Test of autocorrelation, heteroscedasticity, and cross-section dependence

Test Test statistics value P
Wooldrige test 2.030 0.163
Breusch-Pagan / Cook-Weisberg test 21.40 0.000
Pesaran cross-section independence test 0.377 0.706

Source: the authors’ calculation

After estimating the model, it proves appropriate to test the main assumptions for
applying panel data analysis (autocorrelation, heteroskedasticity, and cross-section
dependence). The presence of autocorrelation in data is examined using the Woldridge
test. Since the findings of the Woldridge test do not show significance (p = 0.163), we
confirm the null hypothesis that there is no first-order autocorrelation. Breusch-
Pagan/Cook-Weisberg test is implemented to test the existence of heteroskedasticity.
The results were significant (p = 0.000), so we reject the null hypothesis of

Ananu Exoromckor pakynteta y Cy6otuuym — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 093-108

101



102

nja éepa, Pestovié¢ Kristina, Nedeljko Tica, DuSan Sakovi¢

homoscedasticity. Pesaran cross-section independence test was used to examine whether
there is a cross section-dependence between panels. The results were not significant (p
= 0.706), so we accepted the null hypothesis of cross-sectional independence. Table 6
shows the findings of the evaluation of multicollinearity among the independent
variables, utilizing the Variance Impact Factors (VIF) and 1/VIF (TOL) coefficients. The
VIF parameters for all variables are under 10 and the TOL parametres are above 0.1.
Thus, the lack of multicollinearity in the model could be confirmed. Based on the results,
one of four assumptions for applying panel regression analysis have not been met.

Table 6: Test of multicollinearity

Variable VIF TOL (1/VIF)

Leverage 2.21 0.45
ROA 1.91 0.52
Liquidity 1.62 0.62
Assets tangibility 1.53 0.65
Company growth 1.13 0.89
Company size 1.07 0.93
Mean VIF 1.58

Source: the authors’ computation

To overcome the assumption violation for applying panel regression analysis, an
alternative model specification with panel-corrected standard errors was used. The
findings of the model with panel-corrected standard errors are presents in Table 7.

Table 7. Results of evaluation of regression model with panel-corrected standard errors

results

Variable PCSE model
Leverage -0.273* (0.061)
ROA -0.529%** (0.246)
Company size -0.011 (0.012)
Liquidity 0.041* (0.013)
Company growth 0.009 (0.050)
Assets tangibility 0.121** (0.053)
C 0.350** (0.150)
R? 0.4143
Wald 5 103.58*

p < 1%%*; 5%**

Source: the authors’ computation

The findings of regression analysis with panel-corrected standard errors show that
financial leverage has negative and statistically significant impact on corporate value,
whereby hypothesis 1 is accepted. Increasing levels of debt have the potential to
constrain a company's financial maneuverability. The company might be required to
dedicate a substantial proportion of its cash flows towards servicing its debt, so reducing
the available funds for dividend distributions, share repurchases, or investments in its
operations. Moreover, high amounts of debt might give rise to agency expenses and
potentially enhance the credit risk of the organization. These are all factors that indirectly
lead to a decrease in firm value. These results have been empirically confirmed by Shilpa
& Amulya (2020). Furthermore, panel analysis findings revealed that profitability
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negatively impacts firm value, denying hypothesis 2. Although this direction of influence
is unexpected, there are some reasons why it is present. Investors may express concern
regarding a company's capacity to retain its profit margins over a long time if the firm's
profitability is mostly driven by short-term indicators or unsustainable practices, such as
the implementation of aggressive cost-cutting measures. Moreover, the presence of very
high profitability has the potential to draw the attention of regulatory and tax authorities,
which may subsequently result in alterations or increases in the tax treatment. Provided
that the company chooses to retain all its earnings without distributing dividends,
investors who prioritize income might demonstrate a preference for corporations that
offer earning opportunities through regular dividend payments. Similar findings were
confirmed by Rahmantari et al. (2019). As the results revealed, company size is not a
significant factor in firm value. It is possible for company size to develop a different
impact on firm value in different industries. Investors and analysts frequently evaluate
companies by considering their growth potential, profitability, market position and other
aspects that may hold greater significance than mere size. Smaller enterprises frequently
demonstrate enhanced efficiency, adaptability, and resilience in the face of dynamic
market conditions when compared with their bigger counterparts. All things considered,
hypothesis 3 is rejected. These results confirm the direction and significance of the firm
size effect, as in research from Gharaibeh & Qader (2017), Djashan & Agustinus (2020)
and Afinindy et al. (2021). Regarding liquidity, analysis envisages that the current ratio
has a positive and statistically significant impact on company value and hypothesis 4 is
confirmed. The presence of liquidity serves as a protective measure against potential
financial difficulties and unexpected obstacles. Moreover, companies that possess
sufficient cash could allocate resources towards research & development, investment
initiatives, and growth efforts, so improving their competitive strength and overall
profitability. In addition, liquidity enables corporations to distribute dividends to their
shareholders. Researching a related subject matter, Reschiwati et al. (2019) and Djashan
& Agustinus (2020) obtained similar results. If we recall descriptive analysis, firms from
sample record a low liquidity. Hence, given that observed Serbian companies intend to
achieve high firm values, it proves necessary to determine a means of accelerating the
immobilization of funds and extending the repayment period of obligations. Considering
further results, company growth measured by annual change in sales does not
significantly affect firm value. If a company encounters a period of rapid sales revenue
growth, it is important to consider that this may not necessarily result in an increase in
firm value if its profit margins are narrow or decreasing. Consequently, hypothesis 5 is
rejected. Such direction could also be found in study performed by Hestinoviana (2013)
and Afinindy et al. (2021). Regarding tangibility of assets, empirical research shows that
participation of the fixed assets in total assets positively and statistically significant
impacts on Tobin’s Q. Tangible assets possess the potential to serve as collateral for the
purpose of obtaining loans and securing finance. Moreover, it is worth noting that
tangible assets provide a higher degree of liquidity in comparison to intangible assets, as
they may be easily transformed into cash. Considering descriptive statistics, sampled
companies have an asset structure predominantly oriented towards fixed assets, which is
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a great advantage in the process of valuing the corporation. Regarding the findings of
the panel analysis, Hypothesis 6 is accepted. Also, the results are in accordance with the
research conducted by Igbinovia & Ogbeide (2019).

Conclusion

Firm value presents a global focus of academic researchers in the present time.
Moreover, the total worth of a business is a question of great importance not only among
researchers, but also various stakeholders inside a company. In this paper, the authors
seek to examine the relationships between firm value, expressed through Tobin’s Q, and
financial determinants such as leverage, size, liquidity, growth, asset structure and
profitability, measured through specific financial ratios. The goal of this research is to
deliver an econometrical and academic evaluation of the effect of determinants on the firm
value of companies in Serbia, across several industries, listed on Belgrade Stock Exchange
(BELEX). TP Catalyst database was used as a primary data source for this research (Bureau
van Dijk, 2022). According to this database, the sample consists of 38 active companies that
operated from 2019 to 2021, resulting in a total of 114 observations. The authors applied
panel regression analysis to test the research hypotheses. The results of empirical analysis
have shown that leverage and profitability have negative and statistically significant
impact on firm value, while liquidity and asset structure showed positive and statistically
significant influence on firm value. Additionally, firm size and growth resulted in
statistical insignificance effect on the firm value.

Having in mind that the review of existing literature showed that there are very
few studies testing the impact of firm-relevant determinants on company value
particularly in Serbia, it could be said this study shall contribute to this academic field to
some extent. However, there are some limitations of this research that are open for
further investigation. It is necessary to point out that the sample contains only listed
companies on Serbian stock market, which is a minor share of total number of enterprises
of Serbian economy. Furthermore, the possible limitation of this study arises from the
fact that for this type of analysis it is necessary to obtain market data, which is not
publicly available for a great number of domestic companies. Also, more specific sector
analysis could be a subject of future research. There is a global awareness of the financial
consequences of COVID-19 on economies worldwide and regarding this matter, it would
be possible to make a comparison of the influence of key determinants on firm value
before and after the pandemic. Finally, beside the before mentioned main factors of
influence on firm value, future research could extend the scope of this study by adding
other potential internal and external determinants of influence to obtain an overall picture
of a company’s worth.

Ananu Exoromckor akynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 093-108



Key determinants of firm value: evidence form Serbian listed

. 105
companies

References

Adiputra, G., & Hermawan, A. (2020). The effect of corporate social responsibility, firm size,
dividend policy and liquidity on firm value: evidence from manufacturing companies in
Indonesia. International Journal of Innovation, Creativity and Change, 11(6), 325-338.
Retrieved from: https://www.ijicc.net/images/Voll 1iss6/11629_ Adiputra_2020 E1_R.pdf

Afinindy, 1., Salim, U., & Ratnawati, K. (2021). The effect of profitability, firm size,
liquidity, sales growth on firm value mediated capital structure. International Journal of
Business, Economics and Law,24(4), 15-22. Retrieved from: https:/ijbel.com/wp-
content/uploads/2021/06/IJBEL24-704.pdf

Aggarwal, D., & Padhan, P.C. (2017). Impact of capital structure on firm value: evidence
from Indian hospitality industry. Theoretical Economics Letters, 7(4), 982-1000. Doi:
https://doi.org/10.4236/tel.2017.74067

Al-Slehat, Z. (2020). Impact of financial leverage, size and assets structure on firm value:
evidence from industrial sector, Jordan. International Business Research, 13(1), 109-120.
Doi: https://doi.org/10.5539/ibr.v13n1p109

Djashan, I.A., & Agustinus, Y. (2020). The effect of firm size, profitability, audit committee,
and other factors to firm value, Acc. Fin. Review, 5(1), 22 - 27. Doi:
https://doi.org/10.35609/afr.2020.5.1(3)

Eurostat European Commission (2008). Methodologies and working papers title. NACE Rev.
2 Statistical classifications of economic activities in the European Community, Retrieved
from https://ec.europa.cu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF

Fisher, F.M., & McGowan, J.J. (1983). On the misuse of accounting rates of return to infer
monopoly profits. The American Economic Review, 73(1), 82-97. Retrieved from:
https://econpapers.repec.org/article/acaaecrev/v_3a73 3ay 3al1983 3ai 3al 3ap_ 3a82-
97.htm

Gamayuni, R.R. (2015). The effect of intangible asset, financial performance and financial
policies on the firm value. International Journal of scientific and technology research, 4(1),
202-212. Retrieved from: http://www.ijstr.org/final-print/jan2015/The-Effect-Of-Intangible-
Asset-Financial-Performance-And-Financial-Policies-On-The-Firm-Value.pdf

Gharaibeh, A., & Qader, A.A.A.A. (2017). Factors influencing firm value as measured by
the Tobin’s Q: Empirical evidence from the Saudi Stock Exchange (TADAWUL).
International Journal of Applied Business and Economic Research, 15, 333-358. Retrieved
from:

https://www.researchgate.net/publication/317742752 Factors_influencing_firm_value_as_

measured by the Tobin%27s Q_ Empirical evidence from the Saudi Stock Exchange

TADAWUL

Hendrani, A., & Septyanto, D. (2021). The effect of return on asset, debt to equity ratio and
company size on company value in manufacturing companies in the food and beverage sub-
sector on the IDX for 2014-2018. KnE Social Sciences, 5(5), 681-693. Doi:
https://doi.org/10.18502/kss.v5i5.885

Ananu Exoromckor pakynteta y Cy6otuuym — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 093-108



106

nja Sepa, Pestovié¢ Kristina, Nedeljko Tica, DuSan Sakovi¢

Hestinoviana, V. (2013). The influence of profitability, solvability, asset growth, and sales
growth toward firm value (empirical study on mining companies which listed on Indonesia
Stock Exchange). Jurnal Administrasi Bisnis S1 Universitas Brawijaya, 4(1), 1-83. Retrieved
from: http://repository.ub.ac.id/id/eprint/115822/

Husna, A., & Satria, 1. (2019). Effects of return on asset, debt to asset ratio, current ratio,
firm size, and dividend payout ratio on firm value. International Journal of Economics and
Financial Issues, 9(5), 50-54. Doi: https://doi.org/10.32479/ijefi.8595

Igbinovia, E.L., & Ogbeide, D.O. (2019). Capital structure and firm value of selected quoted
manufacturing firms in Nigeria. Dutse Journal of Economics and Development Studies
(Dujeds), 7(2), 66-77. Retrieved from:
https://www.researchgate.net/publication/334469792 Capital_Structure_and Firm_Value
of Selected_Quoted Manufacturing_Firms_in_Nigeria

Ishaq, M., Islam, Y., & Ghouse, G. (2021). Tobin’s Q as an indicator of firm performance:
empirical evidence from manufacturing sector firms of Pakistan. International Journal of
Economics and Business Administration, 9(1), 425-441. Doi:
https://doi.org/10.35877/454R1.qems1104

Janac¢kovi¢, T., Georgiev, M., & Janackovié¢, M. (2022). Liquidity analysis of oil companies
in the Republic of Serbia. Anali Ekonomskog fakulteta u Subotici, 58(48), 119-137. Doi:
https://doi.org/10.5937/AnEkSub2248119]

Ljumovi¢, 1., Jaksi¢, K., & Trajkovié, S. (2021). Socio-demographic characteristics of digital
financial services users: evidence from Serbia. Ekonomika, 67(4), 55-64. Doi:
https://doi.org/10.5937/ekonomika2104055L

Mardiyati, U., Ahmad, G.N., & Putri, R. (2012). Effects of dividend policy, debt policy and
profitability on the value of manufacturing companies listed on the Indonesia Stock Exchange
(IDX) for the 2005-2010 period. Indonesian Science Management Research Journal
(JRMSI), (D). Retrieved from:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi
GOKH6-ZGBAxVBCBAIHWvVZAE4QFnoECBQQAQ&url=https%3A%2F%2Fjurnal.stie-
aas.ac.id%2Findex.php%2FIJEBAR%2Farticle%2Fdownload%2F1565%2F1127&usg=A0
vVaw2rzHNF7IsntWPUTff26dDo&opi=89978449

Markonah, M., Salim, A., & Franciska, J. (2020). Effect of profitability, leverage, and
liquidity to the firm value. Dinasti International Journal of Economics, Finance &
Accounting, 1(1), 83-94. Doi: https://doi.org/10.38035/dijefa.v1il.225

Markovié¢, D., & Savovi¢, S. (2022). Cross-border acquisitions and profitability of acquired
companies in Serbian cement industry. Anali Ekonomskog fakulteta u Subotici, 58(48), 15-
33. Doi: https://doi.org/10.5937/AnEkSub2248015M

Oktaviarni, F., & Suprayitno, B. (2018). The effect of profitability, liquidity, leverage,
dividend policy and firm size on firm value. Journal of Accounting, 16(2), 1-24. Doi:
https://doi.org/10.55927/fjas.v2i1.2393

Ananu Exoromckor akynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 093-108



Key determinants of firm value: evidence form Serbian listed
companies

Rahmantari, N. L. L., Sitiari, N. W., & Dharmanegara, 1. B. A. (2019). Effect of corporate
social responsibility on company value with company size and profitability as moderated
variables in pharmaceutical companies listed on the Indonesia Stock Exchange. Jurnal
Ekonomi dan Bisnis Jagaditha, 6(2), 121-129. Doi: https://doi.org/10.22225/jj.6.2.1352.121-
129

Reschiwati, R., Syahdina, A., & Handayani, S. (2020). Effect of liquidity, profitability, and
size of companies on firm value. Utopia y Praxis Latinoamericana, 25(6), 324-331. Doi:
https://doi.org/10.5281/zen0do0.398763

Rizqia, D. A., & Sumiati, S. A. (2013). Effect of managerial ownership, financial leverage,
profitability, firm size, and investment opportunity on dividend policy and firm value.
Research Journal of Finance and Accounting, 4(11), 120-130. Retrieved from:
https://www.researchgate.net/publication/319979774 Effect of Managerial Ownership Fi
nancial Leverage Profitability Firm_ Size and Investment Opportunity on Dividend Po
licy_and Firm Value

Shilpa, N.C., & Amulya, M. (2020). Financial leverage and firm valuation: an empirical study
of Indian metal industry. Research Journal of Recent Sciences, 9(1), 19-25. Retrieved from:
http://www.isca.me/rjrs/archive/v9/il/3.ISCA-RJRS-2019-045.php

Sondakh, R. (2019). The effect of dividend policy, liquidity, profitability and firm size on
firm value in financial service sector industries listed on Indonesia Stock Exchange 2015-
2018 period. Accountability, 8(2), 91-101. Doi:
https://doi.org/10.32400/ja.24760.8.2.2019.91-101

Sukmawardini, D., & Ardiansari, A. (2018). The influence of institutional ownership,
profitability, liquidity, dividend policy, debt policy on firm value. Management Analysis
Journal, 7(2), 211-222. Doi: https://doi.org/10.15294/maj.v7i2.2487

Tica, T. (2022). Analysis of the impact of ownership characteristics on the capital structure
and business success of companies in the Balkan beverage industry. Anali Ekonomskog
Fakulteta u Subotici, 58(47), 79-96. Doi: https://doi.org/10.5937/AnEkSub2247079T

Tica, T., Matkovski, B., Poki¢, D., & Jurjevié, Z. (2023). Characteristics of the supply chain
of tobacco and tobacco products: Evidence from Serbia. Agriculture, 13(9), 1711. Doi:
https://doi.org/10.3390/agriculture 13091711

TP Catalyst from Bureau Van Dijk, Retrieved 10 July 2023, from
www.tpcatalyst.bvdinfo.com

Umar Abbeas, 1. (2020). Effect of financial leverage on firm value: evidence from selected
firms quoted on the Nigerian Stock Exchange. European Journal of Business and
Management, 12(3), 124-135. Doi: https://doi.org/10.7176/EJBM/12-3-16

Ananu Exoromckor pakynteta y Cy6otuuym — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 093-108

107



108 nja éepa, Pestovié¢ Kristina, Nedeljko Tica, DuSan Sakovi¢

Vatansever, M., & Hepsen, A. (2013). Determining impacts on non-performing loan ratio in
Turkey. Journal of Finance and Investment Analysis, 2(4), 119-129. Retrieved from:
https://deliverypdf.ssrn.com/delivery.php?ID=413074031111069088003086122069030106
0020540270610230620270940100900120270301000711240421000170070240220450101
0608308801902110203901001106101809210110609509109501006705008706406512412
0099089011122026095064065089007077116002068127086090125122024081118116&E
XT=pdf&INDEX=TRUE

Vukovi¢, B., Tica, T., & Jaksi¢, D. (2022). Sustainable growth rate analysis in Eastern
European companies. Sustainability, 14(17), 1-21. Doi:
https://doi.org/10.3390/sul41710731

Vukovi¢, B., Tica, T., & Jaksi¢, D. (2023). Challenges of using digital technologies in audit.
Anali Ekonomskog Fakulteta u Subotici, in-print. Doi:
https://doi.org/10.5937/AnEkSub2300014V

Ananu Exoromckor akynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica, Vol. 60, No. 52, pp. 093-108



UDC: 007.5:004.021]:629.331 Ananu ExoHomckor cpakynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica
DOI: 10.5937/AnEkSub2400005B Vol. 60, No. 52, pp. 109-118
Original scientific article Received: 05/07/2024
Revision:12/08/2024

Accepted: 13/08/2024

Published online:27/09/2024

Optimizing vehicle routing and
scheduling under time constraints

OnTuMM3aumja pyTvparba BO3Wia U pegocnea ca
BPEMEHCKNM OrpaHnyermMa

Karlo Bala

The Institute for Artificial Intelligence Research and Development of Serbia, Novi Sad, Serbia,
karlo.bala@ivi.ac.rs  https://orcid.org/0000-0002-9267-236X

Michele Bandecchi

SmartCloudFarming Gmbh, Berlin, Germany,

bandecchi@smartcloudfarming.com  https://orcid.org/0009-0001-8368-377X

Dejan Brcanov’

Faculty of Economics Subotica, University of Novi Sad, Serbia,
dejan.brcanov@ef.uns.ac.rs  https://orcid.org/0000-0003-4059-5232
NebojsSa Gvozdenovié

Faculty of Economics Subotica, University of Novi Sad, Serbia,
nebojsa.gvozdenovic@ef.uns.ac.rs  https://orcid.org/0000-0002-9230-9528
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Introduction

Vehicle Routing Problems (VRP) are the essence of every logistic model tackling
transportation decisions. Assigning customers' requests to routes and seeking the satisfactory
sequence has become an inevitable ingredient of contemporary decision-making tools. The
variations of VRP are numerous, each originating from real-life applications. Following the
lifestyle of modern customers, the most distinguished problems are time-related. Information
about the approximate shipment arrival time increases consumer satisfaction, thus enhancing
the quality of distribution.

The Vehicle Routing Problem with Time Windows (VRPTW) is a significant
optimization challenge in logistics and transportation. It involves determining the optimal
routes for a fleet of vehicles to service a set of customers within specified time windows. The
complexity of VRPTW arises from its combinatorial nature and the need to balance multiple
constraints, such as vehicle capacity, route length, and service times. Over the years, various
solution approaches have been developed, each contributing to the advancement of the field.

The foundational work by Solomon in 1987 introduced VRPTW, providing
benchmark problems and heuristic algorithms that have become standard references in the
field. Solomon’s algorithms laid the groundwork for subsequent research, offering initial
solutions that addressed time window constraints and vehicle scheduling in a structured
manner.

Furthermore, Solomon’s work not only laid the foundation for future research but also
stimulated the development of new methods and techniques for solving VRPTW. His
benchmark problems continue to be widely used for testing new algorithms, enabling
consistent evaluation of the performance of different approaches. Over the decades, the
evolution of technology and the increase in data availability have enabled advanced analyses
and the implementation of sophisticated models that better respond to the challenges of
modern logistics systems.

Today, solving VRPTW is not just an academic endeavor but has direct applications
in the industry. Optimizing routes while considering time windows can significantly reduce
costs, improve efficiency, and increase customer satisfaction. For example, delivery services,
food distributors, and pharmaceutical companies often use these models to ensure timely and
reliable delivery of their products.

The aim of this paper is to provide an overview of current approaches to solving
Solomon’s problems in VRP, identify the advantages and disadvantages of different methods,
and propose potential improvements for future work. Special attention will be given to
methods combining heuristics and metaheuristics with exact methods to achieve a better
balance between solution quality and computation time. This paper will also explore how
advances in computing and algorithmic theory can further enhance the efficiency and
applicability of VRPTW in real-world conditions.
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1. Literature review

During the early 1990s, Desrochers et al. (1992) made significant contributions by
developing efficient algorithms for solving large-scale VRPTW. Their work emphasized the
use of Lagrangian relaxation techniques and branch-and-bound methods to improve
computational efficiency.

In the early 2000s, the research expanded to include metaheuristic approaches, which
provided more flexible and robust solutions to VRPTW. Briysy and Gendreau (2005)
conducted a comprehensive survey of metaheuristic algorithms for VRPTW, highlighting the
effectiveness of tabu search, simulated annealing, and genetic algorithms in finding high-
quality solutions for complex routing problems.

The Clarke-Wright savings algorithm, introduced by Clarke and Wright in 1964,
remains one of the most widely used heuristics for solving VRPTW. This algorithm
constructs initial solutions by iteratively merging routes based on cost savings, and it has
been enhanced and adapted in numerous studies. For instance, Toth and Vigo (2002)
reviewed various extensions and adaptations of the Clarke-Wright algorithm, demonstrating
its continued relevance in modern VRPTW research. In the late 2000s and 2010s, hybrid
algorithms became prominent, combining different heuristic and metaheuristic techniques to
solve VRPTW more efficiently. Goel and Maini (2018) introduced a hybrid algorithm
combining Ant Colony Optimization (ACO) and Firefly Algorithm (FA), leveraging the
strengths of both algorithms to enhance solution quality and convergence speed.

Macrina et al. (2019) explored energy-efficient solutions for VRPTW by
incorporating mixed vehicle fleets and partial battery recharging. Their research highlights
the practical applications of green logistics, addressing both environmental sustainability and
operational efficiency. This dual focus is crucial in today's logistics environment, where there
is a growing emphasis on reducing carbon footprints. Goel et al. (2019) addressed the issue
of stochastic customer demands and service times, presenting models and solutions that
account for real-world uncertainties. Their work improves the robustness of vehicle routing
solutions, making them more adaptable to dynamic environments where demand and service
times can vary unpredictably. Jiang et al. (2020) proposed a hybrid multiobjective
evolutionary algorithm based on variable neighborhood search for solving VRPTW
involving hazardous materials (HazMat). Their focus on safety and efficiency provides a
comprehensive solution for complex routing problems.

The integration of machine learning techniques into VRPTW is a more recent
development. Julie Poullet (2020) explored the use of clustering and reinforcement learning
to solve large-scale VRPTW. By leveraging these advanced computational methods, her
research demonstrated significant improvements in efficiency and solution quality, paving
the way for future studies to incorporate machine learning in logistics optimization.

These contributions underscore the evolution of VRPTW solutions from foundational
heuristics to sophisticated hybrid and machine learning-based approaches. As the field
continues to advance, future research is likely to focus on integrating real-time data, further
enhancing the adaptability and robustness of VRPTW solutions in diverse and dynamic
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environments in the direction of a broader field — city logistics. City logistics is advancing
towards the integration of multi-echelon distribution systems to enhance efficiency and
sustainability in urban environments. This approach includes incorporating time constraints
specifically to mitigate traffic congestion challenges (as explored by Rekabi, et al. in their
study on pharmaceutical supply chain networks with perishable items). Additionally, it
addresses the complexities of delivering perishable goods (as discussed by Bala et al., 2017)
and managing biomass logistics (as highlighted in studies such as those by Cao et al. 2021.).
These advancements aim to optimize the movement of goods within cities while considering
operational limitations and environmental impacts, thus fostering smarter and more resilient
urban logistics systems. For more details about literature on VRP and its variations, one can
see Konstantakopoulos et al. (2022). Metaheuristic algorithms have been widely applied
across various fields, not only transportation problems. Petrovic et al. (2024) review the
mathematical applications in economics. Andrijevi¢ et al. (2024) discuss the use of
neural networks in energy consumption analysis, while Radak et al. (2024) illustrate the
application of genetic algorithms for portfolio optimization.

2. Problem definition

This section contains formal problem definition of VRPTW. Let D denote the depot and let
(a,b),a < b,a,b > 0 be the time window of the depot. Denote with I/ a set of homogeneous
vehicles of capacity C. With {1,2,...,n} we will denote the set of customers, each of them
with a time window (a;, b;), a; < b;, a;, b; > 0, quantity q;, and a serving time s;,Vi €
{1,2, ...,n}. Each route starts and ends at depot, with operating time between [a, b]. This
means that total route time, including traveling, waiting and serving time, is at most b — a.
Figure 1 depicts a depot, a set of 16 customers and four vehicles with accompanying routes.

Figurel: Vehicle routing scheme

Va
Vs
Depot
1Z
Vi
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Let t; be the time of arrival of the vehicle at customer i. If it arrives before a;, it will
have to wait. Leaving time from customer i is max {t;, a;} + s;. Total quantity of all
customer requests on route must not exceed the vehicle capacity C. Number of all defined
routes cannot be greater than the number of vehicles |V|. On Figure 2 we made an illustration
of one possible route starting and ending at the depot and satisfying requests of four
customers. We present time flow: the traveling, waiting, and serving time with lines of
different shapes. Each object on this route is represented with a timeline and time window.
In our example, waiting time occurs only at customer 2.

Figure2: Time flow on a route

4 } ! Legend:
! A Time line
/ \ ———  Time window
¥ \ —===-  Traveltime
Serving time
/ \ - Waiting time

3. The algorithm

In this section, we describe the algorithm for solving a VRPTW based on the metaheuristic
Simulated Annealing (SA). It is a relatively simple, yet robust optimization technique for
solving a range of optimization problems. SA is inspired by the cooling process in
thermodynamics that imitates the process of metal cooling. Slower cooling transforms liquid
metal into a crystal, which corresponds to the exploration of the solution space guided from
feasibility to global optima. The papers of Kirkpatrick et al. (1983) and Cerny (1985) are
considered to be the introduction of the SA algorithm for optimization challenges. Both
papers addressed a well-known problem of combinatorial optimization, the Traveling
Salesman Problem (TSP). The use of SA is applied in many combinatorial optimization
problems with single or multiple objectives, see Suman (2016).

Suppose that during the exploration of the solution space, the algorithm reaches some
state s;, and that state s, is a new candidate state. Given the evaluation function E (+), the
algorithm moves to state s, with probability exp(—(E(s,) — E(s1))/T). The temperature T
decreases with running time. Consequently, the algorithm always moves to a cheaper solution
and accepts the more expensive solution with a decreasing probability. The latter is
particularly important for overcoming the local optima.
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With the multicriteria nature of VRPTW, we propose a two-stage algorithm:
Stage 0. Forming the feasible solution.

Stage 1. Minimization of employed vehicles.

Stage 2. Minimization of total travel costs.

The solution space in all stages is explored following the SA principle. To reach a
feasible solution, our evaluation function is guided with travel costs. Once the feasibility is
achieved, we consider only states that satisfy the vehicle capacity and customer and depot
time window constraints, throughout the algorithm execution. The evaluation function is
composed of travel costs increased with a special ingredient in the first stage. Namely, after
every k iterations, we randomly choose a route and expand the evaluation function with a
logarithm of the number of customers on the route. The procedure is repeated several times,
and when the stopping criteria are satisfied, we move to the second stage. The stopping
criteria is defined via the specific temperature T, Finally, in the second stage, given the
number of vehicles, we explore the solution space with an evaluation function based only on
total travel costs. Solutions with lower transportation costs, but a higher number of vehicles,
are not considered.

Neighboring solutions are created using one of the four transformations:
T1. A customer is removed from the current route and inserted in a new position.
T2. Two customers interchange their positions.

T3. Let s and t be two different customers on the same route. Without loss of
generality, suppose s precedes t, and denote s; and t; as the predecessors of s and ¢,
respectively, and s, and t, as the followers of s and ¢, respectively. So, the current route has
the following structure: D, ...,Sy,S, Sy, ..., t1,t,ty,...,D with s, # t;. The new route is
obtained by combining segments: D, ..., Sy, S, t,ty, ..., So, to, ..., D, where sub-route t4, ..., S,
has different orientation from initial setting.

T4. Let s and t be two customers on different routes, with followers s, and t,
respectively. Route containing s has a structure D, ..., s, S5, ..., D, and the one containing ¢ is
D, ..., t, ty, ..., D. The new routes are obtained by combining segments: D, ..., s, t2, ..., D, and
D,..,t5s2,..,D.

4. Results

We check the quality of the proposed approach on classical Solomon benchmark instances.
Problem instances are defined in Solomon (1987) considering three dimensions. The first one
is geographical distribution. The authors identify three characteristic situations for customer
distribution: R — random uniform distribution, C — clustered, and RC — semi-clustered. The
second dimension is the time horizon. Instances with narrow time windows for both
customers and the depot, denoted with 1, imply a short scheduling horizon. On the other
hand, instances with wider time windows, also for both customers and the depot, are denoted
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with 2, and allow a long scheduling horizon. Finally, the third dimension is problem size,
expressed by the number of customers: 25, 50, and 100 customers.

In this paper, we consider the problem instances with 100 customers with both short
and long scheduling horizons, and all geographical settings. All experiments were performed
on the 15-4440@3.10GHz. In Table 1, we summarize our findings. The first column
represents the problem group, with the number of the test in parenthesis. The second column
shows the number of successful experiments. We run each problem 10 times, and
characterize the experiment as successful if the algorithm reaches the minimum number of
vehicles reported in the literature. The best solution for each instance is compared with the
best-known solution (bks) by calculating (price — bks)/bks, where price is the price of
the best-found solution and bks is the best-known solution for a particular instance (see
https://www.sintef.no/projectweb/top/vrptw/100-customers/). Next, we calculate the average
over the entire group, considering only successful experiments. Similarly, the last column
contains the average using the same metric. However, instead of using only the best-found
solution, we consider all results for a particular instance, and report the average of all
experiments for the group.

Table 1: Results of the algorithm for Solomon test instances

Group Number of Best Average gap
successful tests | found gap

C1(9 90 0.0072% 0.0084%
C2(8) 80 0.0033% 0.0048%
R1(12) 117 0.0000% 0.7738%
R2 (11) 109 0.0000% 0.5517%
RC1 (8) 80 0.0000% 0.3008%
RC2 (8) 80 0.0034% 0.4225%

Total: 556 0.0000% 0.3771%

We set the cooling scheme to obtain a working time of the algorithm of approximately
10 minutes. However, the time needed to reach the best solution varied across the instances.
On average, 392 seconds was the time when the algorithm discovered the best solution. The
number of successful experiments was 556, or 99,29%. Four experiments failed, meaning
our algorithm failed to find the minimal number of vehicles. Those were the instances “r104”
from group R1 in 3 out of 10 experiments and “r207” from group R2 in 1 out of 10
experiments.

Conclusion and future work

In this paper, we present a two-stage algorithm for VRPTW. The search procedure of the
solution space is organized with a well-known metaheuristic procedure called Simulated
Annealing. The approach leads to more than 99% success in matching the minimal number
of vehicles, while lagging by an average of 0.38% from the best results in the literature. We
have defined a cooling scheme to match approximately 10 minutes of working time.
Although the working time does not look impressive by itself, we believe it is satisfactory
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given the problem complexity and quality of solutions. Unfortunately, apart from
comparisons with the best-known solutions obtained through different approaches, it is
difficult to perform a head-to-head comparison with individual algorithms. Authors generally
focus on the best solutions, making it very challenging to assess how individual algorithms
perform in average cases.

The presented algorithm has no practical limitations in execution, unlike, for
example, algorithms based on mathematical programming, which require many
resources for large-dimensional problems. However, the tests performed on Gehring &
Homberger benchmark instances with 200 customers showed that our approach does not
provide successful tests in a number of instances. The algorithm loses efficiency, and
additional heuristic improvements are necessary.

In future work, we will try to implement a few approaches that could lead to better
performance of the algorithm. We believe that parallelization of the search procedure could
lead to lower time consumption, a more thorough search of the solution space, and possibly
overcoming the local minimum. Another direction could be the implementation of different
objective functions throughout the working phases of the algorithm. Some ideas could
include reducing the waiting time of customers, increasing/reducing the number of customers
on a route, or a variation in quantifying the number of customers on a route using other than
a logarithmic function.
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to this exploration is the question: How can the accounting sector navigate the multifaceted challenges and
harness the multifarious opportunities that stem from digital currencies, NFTs, and DLT? Using a comprehensive
research approach, including a literature review, empirical analysis, case studies, and comparative analysis, this
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Caxertak: OBaj pap MCNWTYje CMOXeHy CMMKy AUrWTanHUX Banyta, HedyHMounHux TtokeHa (NFT) u
auctpubympaHe TexHonoruje euaeHumje (DLT), dokycupajyhn ce Ha H1xoBe MMNvKaLpje y OKBUpY CekTopa
payyHOBOACTBA W (hMHAHCU|CKOT M3BELITaBaka. [lopacT NonynapHOCTH 0BUX CPEACTaBa JOHEO je 13a30Be M
KOMMNEKCHOCT Yy  u3BewTaBawy. Hepoctatak cBeobyxBaTHMX —payyHOBOACTBEHMX CTaHgapha W
AvrnTanuaaumja npoueca uHaHcujckor n3BeLLTaBakba Aarbe yenoxmwanajy cutyauujy. OBu 13asoBu UCTudy
noTpeby 3a axypuparem payyHOBOLACTBEHWX MPAKCK Y Cknagy ca curypHoLwhy 1 TpaHcnapeHTHOLWRY Koje Hyau
DLT. Cryauja ncnutyje MefyHapogHe ctaHgapae duHaHcujckor ussewTasara (IFRS) 3a u3BewTasawbe 0
AVrMTanHuM BanyTama, aHanuaupajyhu wuxoBe UMNnKaLuje u noTeHuwjanHa pelleta 3a payyHOBOLCTBEHY
3ajegHuuy. LleHTpanHo nuTake OBOT MCTpaxuBara je: Kako payyHOBOACTBEHW CEKTOP MOXe fa caBnaja
BMLLECTPYKE M3a30B€ W [1a MCKOPUCTW Pa3HOBPCHE MPUMMKe Koje npouannase u3 aurutantux sanyta, NFT-a u
DLT-a? Kopuctehu cBeobyxsaTaH npucTyn WCTpaxuBatby, KOju yKIbydyje nperneq nuteparype, emnupujcky
aHanusy, CTyauje Cnyyaja 1 KoMnapaTuBHy aHanu3y, oBa CTyauja MOeHTUdWKyje cTpaTeruje 3a ynpaerbarbe
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KOMMIIEKCHOCTUMA WU3BELUTaBaa O AUIMTANIHUM CPeLCTBIAMA. Takohe, OHa MCTMYe BaKHOCT konabopaTuBHOr
Avanora uamehy 3auHTepecoBaHuX CTpaHa W perynatopa Aa 6u ce o6e3beguna KOH3UCTEHTHOCT Y
€BONyTUPaHOM Okpyxetby. OBaj pap BOAWY je payyHOBOLCTBEHOM M WHBECTULMOHOM CEKTOPY Y [OHOLLEHY
WHEOPMUCAHMX OfNyKa, YTEMEIbEHNX HA HWjaHCUPaHOM pasymeBatby eBonyTupajyher TepeHa AuruTamnHux
cpeacrasa.

Krby4He peum: HenedyyHrMOWMNHM TOKeHM, TexHomoruja OnokyejHa, AuruTanHe BanyTe, (PUHAHCUICKO
n3BelLTaBare, MefyHaponHu payyHOBOLACTBEHM CTaHAapaN

JEL knacudmkaumja: M31, G32, 033, Q53

Introduction

The integration of digital technology has become an essential aspect of our daily lives,
influencing various systems and processes (Krivokucéa et al., 2021; Kurtlu & Ugar, 2022).
Every company must adapt to the changes in a digital environment. In the era of digital
transformation, companies are increasingly aware of the importance of information
technologies and are making structural changes to their businesses to accommodate them
(Ljumovi¢ et al. 2021; Rakovi¢ et al., 2022; Vukovi¢ et al., 2023; Jevti¢ & Milovanovié,
2023). In recent years, the emergence of digital currencies, non-fungible tokens (NFTs),
and distributed ledger technology (DLT) have ushered in a paradigm shift in the financial
landscape (Vukovi¢ et al., 2023; Leibowitz, 2016; Narayanan et al., 2016). As these
innovative technologies gain momentum, their implications extend far beyond their
technological underpinnings, causing significant changes in accounting practices and
investment strategies (Wu et al., 2019; Griffin, 2021; Chalmers et al., 2022; Wilson, Karg
& Ghaderi, 2022; Guesmi et al., 2019).

Since the advent of Bitcoin in January 2009, cryptocurrencies have been in the focus
of interest of the academic community (Tomi¢ & Todorovi¢, 2020, 13). The growing
adoption of digital currencies, exemplified by the rise of cryptocurrencies such as Bitcoin
and Ethereum, has captured the attention of diverse stakeholders, including investors,
policymakers, and financial institutions (Leibowitz, 2016; Narayanan et al., 2016). The key
driver of this phenomenon is the potential to revolutionize traditional financial transactions,
improving efficiency, transparency, and accessibility (Wu et al., 2019). However, this
transformation also introduces challenges in terms of their valuation, recognition, and
reporting under existing accounting standards (Wu et al., 2019; Griffin, 2021).

NFTs, on the other hand, have gained attention for their ability to represent
ownership of unique digital assets, such as digital art and collectibles, through blockchain
(Griffin, 2021; Tomic¢ et al., 2023). NFTs have seen a surge in interest, which highlights
the evolving nature of ownership and the emergence of new investment opportunities
(Chalmers et al., 2022; Wilson, Karg & Ghaderi, 2022). Nevertheless, the accounting
treatment of these assets is still being developed, challenging established practices and
raising questions about their categorization and valuation (Griffin, 2021; Gruji¢, 2022).

The DLT that underpins digital currencies and NFTs holds the promise of enhanced
security, transparency, and efficiency across financial transactions (Griffin, 2021). The
potential to increase efficiency and reduce costs introduces new avenues for cost savings
and risk management (Guesmi et al., 2019). However, the transition to DLT-powered
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systems is not without challenges, such as regulatory uncertainty, data privacy concerns,
and the need to integrate with existing financial infrastructure (Guesmi et al., 2019).

Against this backdrop, accounting and investment professionals face the challenge
of navigating this evolving landscape while adhering to established standards and
regulations. This study aims to bridge the gap between technological advancements and
financial expertise, exploring the intersection of digital assets, accounting principles, and
investment opportunities (Vukovi¢ et al., 2023). Taking a holistic approach to these
technologies, we seek to help practitioners make informed decisions and take advantage of
the potential of these technologies.

In the subsequent sections, we explore the intricacies of accounting standards,
investment considerations, and regulatory frameworks for these emerging technologies.
Through our analysis of existing literature, empirical data, and case studies, we contribute
to the ongoing dialogue surrounding the integration of digital assets into traditional
financial practices, Financial Reporting Standards governing the financial reporting of
digital currencies, analysing the associated implications and potential remedies for the
accounting community. The central research question of this paper is: How can the
accounting and investment community effectively navigate the challenges and capitalise
on the opportunities presented by investing in digital currencies, NFTs, and DLT?

The introduction provides an overview of the research area, identifies the research
gap, and presents the central research question. It sets the stage for the rest of the paper.
Theoretical Background explores the theoretical foundations of the research and is
subdivided into five subheadings. The section Methodology describes the research methods
and approaches employed in the study, including literature review, empirical analysis, case
studies, and comparative assessments. After that comes the section Results. This part
presents the key findings of the research based on the methodology used. It highlights
specific insights related to accounting challenges, investment considerations, and the role
of blockchain technology. This section is followed by Discussion. This part provides an in-
depth discussion of the research results, connecting them to the broader context of digital
currencies, NFTs, and DLT. This section offers a nuanced exploration of the implications
and significance of the findings.

Finally, the Conclusion summarizes the main contributions of the study, including
addressing the research gap, offering insights for accounting and investment professionals,
and suggesting avenues for future research.

There are some specific questions that we investigate in this paper:

e How are NFTs, digital currencies, and DLT currently being accounted for?

e  What challenges and opportunities do these technologies pose for the accounting
sector?

e How are accountants, regulators, and investors currently responding to these
technologies?

e  What are the best practices for accounting for NFTs, digital currencies, and DLT?

e How can the accounting sector collaborate with stakeholders and regulators to
address the challenges and opportunities posed by these technologies?
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The introduction provides an overview of the topic of the study, highlights the gaps
in the existing research, and asks the following research question: How can accounting and
investment professionals address the challenges posed by digital currencies, NFTs, and
DLT? It provides a roadmap for the rest of the paper. Theoretical Background discusses the
theoretical underpinnings of the research and is organized into five sections: (1) the nature
of digital currencies, NFTs, and DLT; (2) the accounting challenges posed by these assets;
(3) the investment considerations for these assets; (4) the role of blockchain technology;
and (5) the regulatory landscape for these assets. Methodology explains how the study was
conducted, including the literature review, empirical analysis, case studies, and
comparative assessments. Results summarize the key findings of the study, discussing the
implications of the findings for accounting, investment, and blockchain technology. The
discussion discusses the findings in detail, situating them in the context of digital
currencies, NFTs, and DLT. It discusses the implications and significance of the findings
in depth. The conclusion summarizes the main contributions of the study, including
addressing the research gap, offering insights for accounting and investment professionals,
and suggesting avenues for future research.

1. Literature review

NFTs are digital assets that represent tangible items such as art, music, in-game items, or
videos. “NFTs can be defined as digital certificates of ownership based on blockchain
technology, the possession of which proves indisputable ownership of the acquired digital
asset.” (Tomi¢ et al., 2023, p. 60).

Instead of the centralised nature of traditional monetary systems, blockchain
technology enables decentralised access with improved transparency and trust, based on
peer-to-peer connectivity and cryptographic security. Blockchain has numerous
possibilities and use cases in literature and practice (Fosso et al., 2020). Some examples are
smart contracts (Kristoufek, 2015; Baek, 2015), cryptocurrencies (White, 2015), asset
exchange systems (Yermack, 2015), remittance system (Yermack, 2015), voting system
(Platanakis and Andrew, 2019), identity management (Katsiampa, 2017), the Internet of
Things (Radivojac & Gruji¢, 2018), banking industry (Amor et al., 2023), insurance
industry (Guesmi et al., 2019), clearing and settlement (Baur et al., 2018), securities trading
(Dyhrberg et al., 2018), securities register of paper values (proxy voting) (Pieters et al.,
2017), and blockchain or consensus as a service (Dyhrberg at al., 2018).

NFTs share an association with cryptocurrencies, underpinned by records upheld
through blockchain technology. Diverging from cryptocurrencies, where each unit or coin
can be exchanged for another of identical value, akin to real-world currencies, NFTs stand
distinct due to their uniqueness (embodied through distinct identification codes to set them
apart). Since each NFT is inherently unique, interchangeability or fungibility among them
is absent. Instead, each represents an exclusive digital collectable, a one-of-a-kind asset that
defies replication. Comparable to bona fide works of art, NFTs find their authenticity
verified through DLT, which distinguishes authentic originals from imitative replicas.
Consequently, NFTs are empowered as certified data carriers, serving as digital renditions
of tangible assets, and standing in for physical properties, such as real estate, artwork,
collectibles, and more. The potential of these digital assets extends to redefining the global
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economy, enabling secure storage and transfer of real-world assets onto DLT. This
technology also establishes traceability back to the originator of each item or artwork,
potentially mitigating prevalent scams and manipulations prevalent in numerous markets.
Furthermore, game players can own in-game assets or merchandise, which they can sell to
generate income. The bulk of NFT tokens are generated utilizing two Ethereum standards,
namely ERC-721 and ERC-1155 (Griffin, 2021). ERC-721 was harnessed for their
development by the same individual overseeing the ERC-20 smart contract. ERC-721
outlines the requisite minimum interface for trading gaming tokens, encompassing details
pertaining to property, security, and metadata. Conversely, the ERC-1155 standard was
conceived to curb transaction and storage costs within a single contract, catering to NFTs
and groups spanning various NFTs. Despite being a peripheral use case, it introduces a
distinctly novel facet, harnessing the fundamentals of rarity and digital ownership to elevate
them to unprecedented heights. While NFTs are still in a relatively nascent stage, they hold
substantial potential for diverse applications in the future. The advent of digital asset
exchanges introduces a novel form of liquidity previously beyond reach. Presently, the state
of the NFT market echoes the early days of the digital currency sector. Definitions and
classifications continue to spark debates, rendering the market an experimental arena.
Although the integration of this technology into diverse applications will take time, its
eventual assimilation appears inevitable. The familiarity of owning digital items like game
assets, maps, and music albums has catalysed public acceptance of NFTs, setting the stage
for increased adoption moving forward. As individuals become more accustomed to digital
currency exchange platforms, the demand for NFTs is projected to rise. Various game
developers have already embraced NFTs for in-game assets, providing players with assets
for their preferred games. DLT oversees asset ownership, bolstering broader adoption. The
subsequent section evaluates existing literature and theoretical background pertaining to
the prospects and hurdles of investing in digital currencies, NFTs and DLT, spotlighting
gaps and constraints. This section also appraises the regulatory framework that
encompasses the financial reporting of digital currencies, focusing on the International
Financial Reporting Standards and their relevance and appropriateness. The next section is
the mythological part. After this part goes discussion. The subsequent part is the results.
The last section concludes the paper, summarising the principal findings and outlining
recommendations for future research.

The journey of digital currencies began with the publication of a ground-breaking
paper in 2008 by an enigmatic figure known as Satoshi Nakamoto. Titled “Bitcoin: A Peer-
to-Peer Electronic Cash System,” this paper laid the theoretical groundwork for a
decentralized digital currency system. Bitcoin, introduced in early 2009, was the first
implementation of Nakamoto's vision (Nakamoto, 2008; Mert & Timur, 2023).

However, Bitcoin's significance goes beyond its status as a pioneering
cryptocurrency. It sparked a revolution in the financial world by offering a decentralized,
trustless system of transactions. Unlike traditional currencies that rely on central
authorities, Bitcoin relies on cryptographic proof for security. Millions of individuals
participated in the Bitcoin network, with miners verifying transactions and securing the
blockchain (De Vries et al., 2021).
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2. Decoding digital frontiers: exploring NFTs, DLT, and
cryptocurrencies

While cryptocurrencies like Bitcoin have garnered significant attention, NFTs are a
transformative force in the digital realm.

NFTs, defined as cryptographic assets on blockchains with unique identifying
information (Peres, et al., 2022), distinguish themselves from the homogeneity of
traditional cryptocurrencies (Chohan, 2021; Bao & Roubaud, 2021; Franceschet, 2021).
For example, NFTs are unique and cannot be divided, while traditional cryptocurrencies
are fungible and can be divided into smaller units.

In contrast to the extensive literature on cryptocurrencies, NFTs have received
relatively limited scholarly scrutiny (Chohan, 2021). Nevertheless, their potential impact
cannot be understated. NFTs introduce digital scarcity, fundamentally altering the value
proposition of digital assets (Franceschet, 2021). This newfound scarcity breathes life into
various digital creations, ranging from art to music, by allowing for unique ownership and
monetization (Chalmers, et al., 2022; Wilson, Karg & Ghaderi, 2022). In this context digital
scarcity means that there is a limited supply of NFTs, which makes them valuable.

Moreover, NFTs have the potential to redefine how content creators interact with
digital markets. They reduce barriers to entry, enabling creators to monetize their digital
products directly. Additionally, NFTs offer the flexibility to customize contracts and
minimize intermediary involvement, promoting efficiency and cost reduction (Wilson,
Karg & Ghaderi, 2022).

However, with great potential come regulatory challenges. NFTs have raised
concerns related to speculation, fraud, and volatility. There have been cases of people being
scammed out of money by NFT projects. As a result, regulatory bodies are grappling with
the need for oversight in this burgeoning sector (Maouchi, Charfeddine & El Montasser,
2022).

DLT serves as the foundational technology underpinning digital currencies and
NFTs. Its significance lies in its ability to facilitate secure and transparent transactions
through decentralization and immutability.

DLT’s role in digital innovation extends beyond cryptocurrencies. It promises to
revolutionize property management by providing permanent records of ownership and
transactions. These records, internationally verifiable, have the potential to redefine the way
we manage assets. DLT creates digital innovation and they make transactions secure and
transparent. This could change how assets are managed. However, there are also potential
misuse and legal issues. Development and regulation are important to mitigate these issues.

However, the unregulated development of DLT, particularly concerning NFTs,
raises concerns about potential misuse. Legal issues may arise as this technology continues
to evolve.

Cryptocurrencies represent a subset of digital currencies, primarily designed for use
in real-world transactions. They offer advantages such as fast and low-cost transactions,
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circumventing the need for traditional financial intermediaries like banks (Guadamuz and
Marsden, 2015; Bagdo et al., 2018; Kfir, 2020). Many authors regard Bitcoin as a potential
alternative to government-issued currency (Bouri et al., 2017; Hong, 2017). Since the
inception of Bitcoin, several thousand cryptocurrencies have emerged. Today, Bitcoin is
the world’s largest digital currency by market capitalisation, surpassing all other major
digital currencies such as Ethereum (ETH), Binance Coin (BNB), Cardano (ADA), and
many others. But even with BTC’s astronomical value and adoption, Satoshi Nakomoto’s
identity remained unknown.

Cryptocurrencies are a type of digital currency that can be used to purchase real
goods and services in the real world, such as online shopping, hotel accommodation, movie
tickets, or real estate agent services (Guadamuz and Marsden, 2015). Furthermore,
cryptocurrencies represent a significant innovation in the design, management, and
regulation of financial systems (Shahzad et al., 2018). However, some of the challenges
and limitations that arise when using cryptocurrencies are price volatility, regulatory
uncertainty, and technical issues. Cryptocurrencies are mainly defined as digital financial
assets that rely on cryptographic decentralised technology to guarantee the ownership and
transfers of the coins (Giudici, Milne & Vinogradov, 2020; Cui & Gao, 2023). One of the
main differences between cryptocurrency and digital currency is related to encryption.
Cryptocurrency is secured by encryption, which means that the transactions and ownership
of the coins are protected by cryptographic algorithms.

However, cryptocurrencies also face challenges. Price volatility, regulatory
ambiguity, and technical difficulties are among the obstacles they must overcome.
Nonetheless, they have introduced innovative concepts into the financial landscape and
continue to evolve.

In the next section, we explore the confluence of these digital assets, emphasizing
their impact on both the accounting and investment sectors. Additionally, we consider the
implications of these innovations and the regulatory challenges they pose. Interest in
investing in digital currencies, especially Bitcoin, with the aim of achieving above-average
returns, has not declined over the years. It is widely believed that Bitcoin is an extremely
volatile and risky but potentially profitable financial instrument. Currently, digital
currencies are not backed by any currency or asset and cannot be used to pay taxes. Digital
currencies embody Hayek’s dream of groups of people having their own money because
“there is competition among private money rather than government monopoly” (Hayek,
1990).

A non-fungible token (NFT) can be defined as a digital certificate of ownership
based on blockchain technology, the possession of which proves the indisputable ownership
of the purchased digital asset (Tomi¢ et al., 2023, p. 60). NFTs are digital assets that
represent tangible items such as art, music, in-game items, or videos. They are stored on
the blockchain, a distributed ledger technology that ensures their authenticity and
ownership.

Unlike cryptocurrencies, NFTs are unique and cannot be exchanged equally. Their
uniqueness is verified through blockchain, making them certified data carriers for real-
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world assets like real estate and artwork. They offer new ways to invest and own digital
content, with potential applications in various fields like gaming, virtual reality, and more.

Unlike cryptocurrencies, where each unit or coin can be exchanged for another of
equal value, NFTs are unique (they have different identification codes to distinguish them
from one another). Since each NFT is unique, they cannot be traded or exchanged at par
with each other. Each represents a unique digital collectible, i.e., a unique asset that cannot
be copied. NFTs are as unique as real works of art. DLT is used to verify their authenticity
so that the difference between a replica and an original can be seen. This makes them
certified data carriers that act as digital representations of real-world assets and are used to
represent physical assets, such as real estate, artwork, collectibles, and more. Such digital
assets have been touted as the next step for the global economy. They allow real-world
assets to be securely stored and transferred onto the DLT. Any item or artwork can be traced
back to the person who posted it. This can be used to avoid the scams and manipulations
that are prevalent in many markets today.

Players can also own assets or goods in the game and sell them to earn money. Most
NFT tokens are produced using two Ethereum standards: ERC-721 and ERC-1155 (Griffin,
2021). The ERC-721 standard was developed by the same person who manages the ERC-
20 smart contract. ERC-721 is used to define the minimum interface required to trade
gaming tokens. The interface includes property, security, and metadata information. The
ERC-1155 standard is defined as reducing transaction and storage costs in a single contract
as needed for NFTs and groups of various NFTs. Although this is a minor use case, it has
proven to be something very new and unique. They have taken the basics of rarity and
digital ownership to a whole new level.

Cryptocurrencies and distributed DLT face varying legal and regulatory landscapes
globally. While some countries have embraced digital currencies, others have imposed bans
or restrictions. For instance, El Salvador and Venezuela have authorized cryptocurrencies
as legal tender, challenging traditional financial systems. Environmental concerns,
particularly regarding the energy-intensive process of cryptocurrency mining, underscore
the need for sustainable practices in the blockchain ecosystem. Furthermore, the social and
cultural implications of cryptocurrencies require balanced approaches to harness their
potential while addressing concerns about illicit activities and inequality.

Some countries ban or restrict their use, while others embrace them or create
their own digital currencies. Environmental concerns about energy consumption due to
cryptocurrency mining are significant, and potential social and cultural implications
require responsible use and regulation. The European Union, for example, is working
on a proposal for a common framework for regulating digital currencies and DLT, as
well as exploring the possibility of launching a digital euro (European Commission,
2020). According to the International Accounting Standards Board (IASB), an invest-
ment property is a property that is held to earn income or for capital appreciation. Cryp-
tocurrencies meet this definition because they are often held with the aim of making a
profit from the growth of their value. However, they cannot be classified as an invest-
ment property or valued at fair value through profit or loss under IAS 40 due to their
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intangible form, which does not meet the provisions of IAS 16 for property, plant and
equipment.

The accounting treatment of cryptocurrencies involves addressing their unique
characteristics within established International Financial Reporting Standards (IFRS).
Cryptocurrencies’ current status under IAS 7 (Cash Flow Statements) and IAS 9 (Financial
Instruments) remains uncertain due to their limited acceptance as a means of exchange and
volatility. The potential of cryptocurrencies as investment property, meeting the criteria set
by the IASB, sparks discussions about their classification. Although cryptocurrencies'
intangible form precludes classification under IAS 40 (Investment Property) or IAS 16
(Property, Plant and Equipment), their alignment with IAS 38 (Intangible Assets) offers a
suitable framework for valuation (Griffin, 2021).

Cryptocurrencies’ unique nature challenges their classification under various IAS
standards. Under IAS 2 (Inventories), acquisition of cryptocurrencies for resale or mining
aligns with the definition of inventory assets intended for sale, mandating measurement at
the lower of cost or net realizable value. IAS 38 provides a platform for recognizing
cryptocurrencies as intangible assets, due to their separability and contractual nature. This
standard offers the flexibility to value cryptocurrencies using either the cost model or the
revaluation model. However, practical challenges in applying the revaluation model may
arise when an active market is absent.

The evolving landscape of cryptocurrencies and DLT requires a collaborative effort
among regulatory bodies, businesses, and accountants to develop comprehensive standards
that capture their complexities. While challenges in accounting treatment persist, the
transformative potential of cryptocurrencies necessitates the establishment of responsible
and coherent reporting frameworks. The COVID-19 pandemic’s impact on digital
transformation underscores the urgency of addressing these challenges to ensure financial
reporting integrity and transparency in an increasingly digitized economy.

3. Methodology

A thorough literature search was conducted on various databases. However, some excellent
works of literature were not included in the search criteria for different reasons. The
literature search yielded about 100 results from Scopus and Wos databases, published
before August 2023. Out of these, 37 were considered significant. The search string was
developed based on the study domain and research topics. Relevant information was found
and collected by searching for “cryptocurrencies”, “NFT”, “non-fungible token”,
“blockchain technology”, “digital currencies”, “financial reporting”, “International
Accounting Standards” and “investment opportunities®.

Inclusion criteria are: research published at any time between January 2014 and
August 2023; the keywords include “cryptocurrencies “, “NFT”, “non-fungible token”,
“blockchain technology”, “digital currencies”, “financial reporting”, “International
Accounting Standards” and ,,investment opportunities” and the research scope is limited to
the journals. Exclusion criteria are: the removal of articles in the press, articles that are not
in English and exclusion of reviews, conferences, book chapters, dissertations,

Ananu Exoromckor dakynteta y Cy6otuuu, Vol. 60, No. 52, pp. 119-136

127



128 Milo$ Gruji¢, Zeljko Vojinovié

monographs, and papers based on interviews. The only exceptions to the exclusion criteria
are two works: Hayek (1990) and Nakamoto (2008).

This study adopts a multifaceted research approach, encompassing a literature
review, empirical analysis, case studies, blockchain technology exploration, comparative
analysis, and synthesis of findings to comprehensively analyse the opportunities and
challenges associated with investing in NFTs, digital currencies, and DLT. A thorough
review of academic papers, articles, and studies pertinent to NFTs, digital currencies, and
DLT was conducted to gather a comprehensive understanding of the subject matter.
Insights into historical evolution, applications, and challenges were gained. Key areas of
focus included investment strategies, market trends, valuation models, and accounting
standards. Empirical studies like Abid et al. (2014), Baeck & Elbeck (2015), Guesmi et al.
(2019) offered insights into portfolio diversification and risk management.

Relevant case studies, such as NFT valuations in art and gaming, were examined to
comprehend financial reporting challenges and solutions. Blockchain technology and its
role in NFTs and digital currencies issuance were explored. Comparative analysis of
accounting standards IAS 38 and IAS 2 assessed their applicability. Synthesising findings
from literature, empirical studies, case studies, and analysis, this research informs the
discussion on NFTs, digital currencies, and DLT challenges and opportunities from
accounting and investment perspectives. By employing this methodology, this research
provides a comprehensive understanding of NFTs, digital currencies, and blockchain
technology’s implications for both accounting and investment. The accounting sector plays
a crucial role in financial reporting and regulatory compliance, while the investment sector
is focused on portfolio management and risk assessment. By exploring the implications of
these emerging technologies in both sectors, this study aims to shed light on their potential
impacts and contribute valuable insights to professionals and researchers alike.

4. Results: unravelling the complexities of
cryptocurrencies: accounting, regulation, and
environmental implications

The study showed different ways NFTs can be used. They can be used as data carriers in
different industries, like art and gaming. This research provides a comprehensive
understanding of NFTs, digital currencies, and their underlying DLT, highlighting the
unique attributes, applications, and challenges of NFTs and digital currencies for
accounting and investment professionals.

Through a review of the literature, empirical studies, and case studies, the research
identifies specific accounting challenges posed by NFTs and digital currencies. It also
proposes potential solutions and strategies to address these challenges, such as the
classification, measurement, and valuation of these digital assets.

This research delves into the investment considerations of NFTs and digital
currencies, emphasizing factors such as risk assessment, volatility, regulatory
developments, and potential returns. It highlights the evolving investment landscape and
the need for informed decision-making.
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The study explores the role of blockchain technology in the issuance of NFTs and
digital currencies, highlighting its impact on transparency, security, and traceability. It
underscores the potential of blockchain in revolutionizing various industries beyond
finance.

A comparative analysis of International Accounting Standards (IAS) 38 and 2
evaluates their applicability to NFTs and digital currencies. The research identifies
challenges in aligning these standards with the unique attributes of these emerging assets
and proposes considerations for financial reporting.

By synthesizing insights from literature review, empirical analysis, case studies, and
comparative assessment, the study informs discussions on the challenges and opportunities
of NFTs, digital currencies, and DLT in both accounting and investment sectors.

The research adds value by addressing the research gap related to the accounting
and investment aspects of NFTs and digital currencies. It offers practical insights for
professionals in both sectors, enhancing their understanding of the evolving landscape and
facilitating informed decision-making.

Building on the findings, the study provides recommendations for policymakers,
regulators, and industry stakeholders to address challenges related to accounting standards,
regulatory frameworks, and investor protection. It also identifies avenues for future
research, such as environmental impact assessment and broader blockchain applications.
These technologies have the potential to revolutionize many industries, and it is important
to consider the potential impact of this disruption.

In summary, the research contributes a nuanced perspective to the challenges and
opportunities of investing in NFTs, digital currencies, and DLT within the realms of both
accounting and investment. It bridges the gap between these two sectors and offers practical
insights that can guide professionals and stakeholders in navigating this evolving landscape

5. Discussion

This research has provided a comprehensive exploration of NFTs and their relationship
with cryptocurrencies, and their alignment with various accounting standards. NFTs, unlike
cryptocurrencies, represent unique digital assets that cannot be duplicated.

The findings of this study provide valuable insights into the opportunities and
challenges associated with investing in NFTs, digital currencies, and DLT within the
accounting and investment sectors. The primary aim of this research was to shed light on
the complex landscape of these emerging technologies and to examine their implications
for financial reporting and investment.

By analysing the current landscape of NFTs, digital currencies, and DLT, this study
offers a comprehensive understanding of the benefits and risks for accounting and
investment professionals. It is evident from this research that while these technologies hold
great promise for innovation and financial inclusion, they also introduce complexities in
valuation, regulation, and reporting.
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Furthermore, this study contributes to addressing the research gap by offering
insights into the challenges that arise due to the dynamic and rapidly evolving nature of the
digital asset landscape. By comparing our research findings with the identified research gap
in the Introduction, we conclude that this study has successfully provided a thorough
analysis of the issues faced by both the accounting and financial reporting sectors.

The implications of our research findings are far-reaching. For the accounting
sector, our study underscores the necessity of adapting financial reporting standards to suit
the unique attributes of NFTs and digital currencies. This includes recognizing the
valuation challenges these assets pose and the need for clear guidelines for their treatment
in financial statements.

In the investment sector, our research highlights the importance of informed
decision-making when considering investments in NFTs, digital currencies, and DLT. It
emphasizes the significance of due diligence, risk assessment, and understanding the
underlying technology to maximize the benefits while mitigating potential risks.

This study bridges the gap between emerging technologies and their impact on the
accounting and financial reporting sectors. The added value of this research lies in its
comprehensive analysis of the challenges and opportunities, the alignment of findings with
the research gap, and the provision of practical insights for professionals in both domains.
By addressing the implications of our findings, we aim to contribute to informed decision-
making and strategic planning in the ever-evolving landscape of digital assets.

Conclusion

This study bridges the gap between the accounting treatment of non-fungible tokens
(NFTs), digital currencies, and distributed ledger technology (DLT) and the investment
considerations for these assets. The complex landscape of these emerging assets presents
multifaceted challenges and opportunities, prompting this research to provide valuable
insights into their implications for professionals in the accounting and investment sectors.

The research problem at hand centred on the need to address the dearth of
comprehensive studies examining the intersections of accounting and investment within the
context of NFTs, digital currencies, and DLT. Through rigorous analysis, this study has
provided clarity on the unique attributes, applications, and challenges of these digital assets
within both sectors. By doing so, it has taken significant strides towards fulfilling the
research objectives.

Key findings from this study underscore the need to adapt accounting practices to
the distinctive characteristics of NFTs and digital currencies. A comprehensive analysis of
existing literature, empirical studies, case examples, and comparative assessments of
accounting standards, including IAS 40, IAS 38, and IAS 2, has yielded insights into the
effective reporting and management of these digital assets within existing regulatory
frameworks. The study has also elucidated the pivotal role of blockchain technology in
enhancing transparency, security, and efficiency in the issuance and management of digital
assets.
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The implications of this research are far-reaching. It provides professionals in both
the accounting and investment sectors with a foundation for informed decision-making in
the dynamic field of NFTs, digital currencies, and DLT. By offering practical strategies for
addressing challenges and harnessing opportunities, this study equips stakeholders with the
tools necessary to navigate this transformative landscape effectively.

The analysis showed that these digital assets have many challenges, like price
volatility and regulatory uncertainty. However, cryptocurrencies still offer fast and low-
cost transactions. Their potential to revolutionize traditional financial systems is evident,
with ongoing discussions about their role in the future of finance.

The study states that NFTs, digital currencies, and DLT pose a number of challenges
for the accounting sector, including the lack of international accounting standards for these
technologies and the highly complex and evolving nature of these technologies. The
research showed that financial transparency is important, especially in a digital economy.
Besides, it states that NFTs, digital currencies, and DLT also pose a number of opportunities
for the accounting sector, including the ability to improve transparency and efficiency in
accounting and investment and the ability to facilitate compliance with international
accounting standards. Also, the paper states that collaboration between stakeholders and
regulators is key to successfully addressing the challenges and leveraging the opportunities
that NFTs, digital currencies, and DLT present for the accounting sector.

The paper has provided answers to all of the research questions. The study provides
a detailed overview of how NFTs, digital currencies, and DLT are currently being
accounted for, as well as the challenges and opportunities that these technologies present
for the accounting sector. The paper also investigates how the accounting sector, regulators,
and investors are currently responding to these technologies. Finally, the paper identifies
best practices for accounting for NFTs, digital currencies, and DLT, as well as how the
accounting sector can collaborate with stakeholders and regulators to address the challenges
and opportunities that these technologies present.

However, it is important to acknowledge the limitations of this study. The rapidly
evolving nature of digital assets and blockchain technology introduces uncertainties that
may impact the applicability of these findings in the future. Moreover, this study primarily
focused on accounting and investment aspects, leaving room for further exploration of
environmental, regulatory, and ethical dimensions. These limitations underscore the need
for ongoing research and adaptability in this rapidly evolving field.

In light of these limitations, this research suggests several avenues for future
research. Future studies could delve into the environmental impact of digital asset mining,
explore the evolving global regulatory landscape, and assess the potential for broader
adoption of blockchain technology across various sectors beyond finance. Additionally,
investigations into the effects of regulatory alterations on financial reporting and
investment strategies, including their alignment with IAS 40, IAS 38, and IAS 2, could
provide valuable insights in an ever-changing landscape. These technologies are still in
their early stages of development, and there is much that we do not know about them.
Further research is essential to fully understand the implications of these technologies.
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In essence, this study has laid the groundwork for comprehending the intricacies and
potentials of NFTs, digital currencies, and DLT. By embracing the challenges and seizing
the opportunities, stakeholders have the capacity to collectively forge a future where these
technologies contribute positively to innovation, accountability, and growth across diverse
sectors.
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Abstract: The existence of the public sector is conditioned by meeting the needs of citizens for public goods and
services. Business under constant public scrutiny poses challenges to public sector entities in the form of
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public supervision in public sector entities, arises. State audit, financial management and control and internal audit,
as elements of public supervision, should ensure fair and true presentation of results and performance of business
in public sector entities.
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Caxetak: [NocTojarbe jaBHOT CEKTOpa YCMOBILEHO je 3a0BOrbaBarkeM noTpeba rpafjaHa 3a jaHuM Lobpuma
ycnyrama. locnoBarbe Mo KOHCTAHTHOM ITyMOM jaBHOCTU Mpef, HTUTETE jaBHOT CeKTopa NocTaBrba 13a3oBe y
BUAY eEeKTUBHOCTU M edMKaCHOCTM Y Mpyxarwy Yycnyra, C jegHe CTpaHe, W nocTu3aka 3afoBorbaajyher
tbuHaHcujcKor yumMHKa, ¢ apyre. Mepetbe nepopmMaHcy eHTUTETa Y jaBHOM CEKTOpY Moxe Byt npobnemaTinyHo
ynpaBo W3 pasnora LTO je noTpeGHO n3mepuTi nepdopMaHce eHTUTETa Yuje je MOoCroBakbe YCMEpPeHo Ha
3a/10BOrbeH-€e jaBHNX NoTpeba, a He Ha ocTBapuBakba npoduta. 360r Tora ce nonasu Of LMrbesa OBUX EHTUTETA
MPUIMKOM YCMOCTaBrbakba afekBaTHOr cucTemMa Mepersa nepdopMatqcu. Vimajyhu y Buay aa je jaBHu cextop y
cnyx6w rpafhaHa jenHe 3emrbe, NOCTaBrba Ce NUTake Meperba nepgopMaHcy NocnoBaka, Kao W NuTakse jaBHor
HaA30pa y eHTUTETUMA jaBHOT cekTopa. [lpxaBHa peBuanja, MHAHCHICKO yNpaBrbakbe U KOHTPOMa 1 MHTEPHA
peBu3Mja, kao enemMeHTu jaBHOr Hagsopa, Tpebanu 6u fa obesbefe MOWTEHO M MCTUHUTO MPUKA3WBAHE
pesynTata v nepgopMaHcK NocnoBara y EHTUTETMA jaBHOT CEKTOpA.

KrbyuHe peun: rpafjaHu, jaBHa aobpa, Mepuna, Hag3op, peauauja.
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Introduction

Performance measurement in the public sector is complex, because it is associated with
numerous methodological problems of expressing certain quantities, as well as the specifics
of the functioning of entities from this sector. The specificities of these entities lead to the
fact that it is not possible to use measures whose calculation is based on profit, such as rates
of return (profitability) and a number of other financial measures that are derived from and
based on the accounting concept of profit (for example, net profit per action). In addition,
many public sector entities have such goals that the effectiveness of their achievement can
hardly be monitored by quantitative measures. With them, the lack of a single, relatively
satisfactory quantitative and comprehensive performance indicator stands out as a serious
control and management problem, as in profit-oriented entities, the profitability rate is usually
treated as such a measure (Krsti¢ et al., 2011).

In order to establish an adequate performance measurement system, it is necessary to
start from the objectives of the public sector entity (Balaboniené & Vecerskiené, 2015). The
primary objective of most public sector entities is to deliver services to the public, rather than
to make profits and generate a return on equity to investors. Consequently, their performance
can only partially be evaluated by examining their financial position, financial performance
and cash flows (CIPFA, 2016). Depending on the field of activity, each entity in the public
sector defines its own goals. For the largest number of entities, the following goals may be
relevant: maximizing the volume of public services provided from available resources,
targeted (purposeful) use of resources aimed at better meeting wider social needs,
maximizing income and financial surpluses, fully covering costs and minimizing subsidies,
maximizing the possible volume of funds for achieving the set goals, maximizing the
satisfaction of citizens, i.e. users of services and goods, as well as achieving the image of a
socially responsible entity in the public (Krsti¢ et al., 2011). In addition, the realization of
other (non-financial) goals, such as quality and fairness in the provision of services, or
innovativeness (Arundel et al., 2019; Maqdliyan & Setiawan, 2023), is equally important for
these entities. The primary task of public sector entities is to meet the needs of citizens,
providing them with services of appropriate quality that are not market profitable, but, on the
other hand, they are expected to achieve positive financial results, so that the government can
reduce the expenses for their financing. Performance measurement in the public sector is a
continuous process that involves assessing the success of implementing government
programs, while performance measures represent standards for determining the degree of
achievement of government goals and policies (Glavaski et al., 2022). The main goal of the
measurement is to improve the entity's performance in the following period.

Business performance in the private sector can be expressed in economic and financial
measures, such as income, profit, growth, productivity, etc. (Cupi¢ & Vrzina, 2024).
However, the presentation of achieved performance in economic and financial measures in
public sector entities is not expedient if they are not acceptable to political actors, that is, if
they are not compatible with political goals (Akhtari, Moreira & Trucco, 2022). In other
words, if economic success is not in line with other social interests, it has no significance for
evaluating the success of entities in the public sector. To this should be added the fact that
the objectives set before the operations of these entities are often in conflict. For example,
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the focus on success expressed through economic and financial indicators can negatively
affect other performances (Zivanovi¢, 2020). The question of the size of the positive financial
result is also specific in public sector entities. In profit-oriented private sector entities, a
higher positive net financial result generally means higher business success. On the other
hand, in the public sector the net result should usually be relatively small, i.e. slightly above
zero, because a large net result can signal to those who provide financial resources that such
an organization has not provided certain necessary services or goods that were required of it,
and that she primarily took care of earning interests. However, if a public sector entity shows
a high loss, then it has not justified the trust of the state, which can lead to a reduction in
goals and programs. Therefore, although financial performance is not the dominant goal of
public sector entities, their monitoring and measurement is still necessary.

1. Performance-based budgeting

It is known that public sector entities are financed by the state, that is, from the state budget.
In most public sector entities, there is little opportunity to determine the optimal level of
spending (investment). In such a situation, the management of the public sector entity tries
to spend as much as the approved budget allows, although the budgeted amounts may be
higher compared to the objectively required spending amounts. For this reason, many entities
have the characteristics of operationally inefficient organizations, so the need to change this
way of looking at these entities is justified. To this end, great importance is attached to budget
control, that is, control of the economy of spending in relation to the financial plan (approved
budget) of the public sector entity. This is especially pronounced in situations where certain
entities financed by the state have the problem of receiving an increase in the sum for
financing year after year.

Information on the achievement of budgeted goals is particularly important for
deciding on the size of investments in the public sector and certain parts of that sector.
Governments may be particularly interested in evaluating the effects achieved by investing
in certain segments of the public sector of particular importance, in order to “reduce public
organizations’ exposure to shocks and support governmental resilience” (Anessi-Pessina et
al., 2020). Similar information may be requested by other institutions and individuals who
provide funds for other types of non-profit organizations, as it is their legitimate right to know
how economically their invested money is spent (Krsti¢ et al., 2011).

Recently, in professional circles, there has been a desire to reform the traditional
approach to the budgeting process in public sector entities, that is, to move it towards results-
based budgeting, i.e. achieved performances. Such budgeting systems require a more
developed system of performance measures, which, in addition to input (investment)
measures, also includes more difficult to measure output measures (effects, results), measures
of the quality of services provided, measures of effectiveness and measures of efficiency.
Their adequate application is very important as a support in the process of defining the
planned — budgeted goals, i.e. control of budget execution, because this is the assumption of
adequate allocation of resources in the coming period. Without adequately set performance
measures, management in public sector entities can allocate resources only based on
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subjective attitude or feeling, personal ambition or as a kind of response to certain political
pressure.

The performance budgeting system establishes a cause-and-effect relationship
between allocated and spent budget funds and achieved results. This system aims to improve
the economy, efficiency and effectiveness of public expenditure, and to link the financing of
public sector entities with the results they achieve by performing their activities. The basis
of budget planning in this system is to define the objectives of the functioning of public sector
entities (i.e. budget beneficiaries). The mentioned activity is important in order to evaluate
the success/failure of budget beneficiaries in the realization of the defined goals in the
following stages of the budget procedure. It is also necessary to obtain and include
information on performance in the budget procedure, because this activity represents a key
“link” of budgeting according to performance. At the same time, information on performance
includes information on the achieved performance, but also information on the costs that
were needed to achieve it (Dimitrijevié, 2016).

Performance budgeting can be implemented in the state apparatus of a country only if
crucial changes in the political and administrative culture have previously been completed,
i.e. if other systemic preconditions such as (Dimitrijevi¢, 2016):

- existence of a medium-term budget framework in order to ensure a greater degree of
macroeconomic stability and fiscal sustainability of the country;

- applying a top-down approach, i.e. from top to bottom in budget planning;

- existence of a developed control environment for effective management of results and
fiscal risks;

- introduction of special agencies that will professionally and responsibly assist the
government in monitoring the realization of the results in accordance with the set goals
through operational, that is, effective implementation and control of appropriations;

- adequate budget classification (program classification of public expenditures) in
accordance with the performance management system;

- quality budget reporting with the application of modern information technology; and

- objective formulation and introduction of performance indicators of spent budget
funds.

In addition, the success of performance-based budgeting requires the integration of
communication, values and goals among those involved in the process, without illusionary
constructs (Mauro et al, 2021).

The general theoretical consensus is that explicit performance contracting requires (1)
that goals be specified unambiguously in advance; (2) that the organization be able to select
undistorted performance measures, i.e. metrics that provide incentives that are adequately
aligned with the organization's ultimate objectives; and (3) that organizational actors know
and control the production function that transforms efforts into results, and be able to predict
the likely outcomes of alternative courses of action. Speklé & Verbeeten (2014) used the term
‘contractibility’ to refer to the degree to which these three cumulative conditions can be met
simultaneously. According to these authors, examples of highly contractible activities in the
public sector include garbage collection or the exploitation of a public swimming pool. In
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contrast, low contractibility is present when actors are unable to fully specify the attributes
of satisfactory performance, or when the manager’s systematic influence on the ultimate
outcome is restricted or unknown.

2. Performance measures in public sector entities

According to one of the many classifications, performance measures in the public sector can
be defined as: inputs, activities, outputs, and outcomes. /nputs are the resources needed to
produce goods, and typically include employees, equipment, office supplies, raw materials,
components, technology, and money. If the process of creating goods is relatively well
organized, the financial-accounting system can simply express the value of inputs in the
amount of costs necessary for their acquisition, such as employee salaries, supplier payments,
etc. If, for example, the object of analysis is the municipal police, the input criteria can be the
number of police officers, the number of cars, the annual budget, and the number of reports
received per year per thousand inhabitants.

Activity measures allow the assessment of the stage or the entire process of conversion
of inputs into outputs. They are usually easier to evaluate than input, output and outcome
measures, although it should be borne in mind that activity does not necessarily mean
effectiveness (higher output or better outcome), such as the collection of property tax may be
slower despite the shorter time of preparation and delivery of the tax decision.

Outputs are goods created by a public sector entity and can be in the form of physical
products and services (for example, the number of community police field trips). While
measuring output in the form of products is relatively simple, measuring output in the form
of services can be very complicated, especially if their immediate user cannot be identified,
such as public lighting service can be measured as the number of functioning street lights or
the length of a lighted highway. Input and output measures are often linked to the objective
of assessing the efficiency or productivity of the entity, so the object of measurement can be
the number of calls per municipal police officer (ratio of output to input) and costs per onsite
intervention (ratio of input to output), but also the ratio of the numbers of decisions and
officials (ratio of output and input) and the number of local self-government officials per
thousand inhabitants (ratio of input and output).

The outcomes of the activities of public sector entities are external influences on the
direct users of the entity’s goods or all citizens. Measuring these outcomes can be difficult if
the good is subject to collective consumption (for example, public lighting) or if it meets the
needs of individuals for whom it is not intended (for example, a prison). In the case of prisons,
the output measures are the number of nights spent in prison, the number of prison escapes
and the number of prisoners who have gained additional qualifications, while the outcome
measures for society are an increase in the sense of security and a reduction in future crime
rates (reduction in recidivism). Measuring outcomes in the public sector can be very
challenging because individuals place emphasis on different characteristics of output. For
example, the benefits of functioning municipal police for citizens can be clean streets, less
noise or free sidewalks. Also, the outcome can be realized several years after the output has
been delivered, so the question arises of the right moment of its measurement. Finally, the
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outcome can be the result of the action of several agents or subjects, i.e. co-productions. For
example, not only municipal police, but also citizens who take care of waste disposal and/or
report violations by other citizens or organizations contribute to communal order. Co-
production contributes to an increase in output and outcomes, and can be understood as the
use of free inputs, which contributes to a fictitious increase in the efficiency of public sector
entities. Thus, it may seem that the communal police unit that covers the territory where
better educated citizens live is more efficient than others simply because better educated
citizens are more careful about proper waste disposal and report violations more often;
however, it may be true that other communal police units achieve better outcomes when co-
production (citizen action) is neglected.

In addition to the mentioned inputs, activity measures, outputs and outcomes, some
more complex performance measures can be used that are the result of combining the
previously ones (Stangié¢ & Cupi¢, 2019):

- economy determined from the ratio of costs and inputs (for example, cost per employee
or office);

- productivity determined from the ratio of the output and one input that contributed to
its creation (for example, the number of closed restaurants per one field trip of market
inspectors, the number of tax rulings issued per employee per month);

- efficiency as a ratio of output and costs of all inputs that contributed to its production
(for example, cost per tax ruling, cost per onsite intervention);

- effectiveness as a ratio of outcome and output (for example, number of citizen appeals
per hundred issued tax rulings); and

- cost effectiveness as a ratio of outcomes and costs (for example, cost per person who
moves from the group of unemployed to the group of employed).

3. Public supervision and other control mechanisms in public
sector

Performance measurement in the public sector is a complex, demanding and time-consuming
technical task. An aggravating circumstance is the fact that budget users — public sector
entities - often have no motive to reduce costs while respecting the requirements of frugality
and rationality and thus contribute to the socially optimal effect of public spending. Precisely
for the aforementioned reasons, it is extremely important to establish adequate control
mechanisms of budget users in order to prevent false presentation of results and activities
that are the subject of measurement and evaluation. The following mechanisms of control in
the public sector are known in the world: external supervision (state audit) and internal
supervision (internal financial control). In the Republic of Serbia, there is also the Treasury
Administration. It was established by the Law on the Budget System and is an integral part
of the Ministry of Finance of the Republic of Serbia, and it started working in 2005. The
Treasury Administration is managed by a director appointed by the government, who is
responsible for their work to the Minister of Finance. Through its operations, the Treasury
Department should ensure a stable and transparent budget policy, the functioning of the
public finance system, and constantly improve the efficiency in the disposal of taxpayers’
funds.
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3.1. External supervision (state audit)

External supervision in the public sector is often identified with state audits (or public sector
audits), but it has a broader meaning and, in addition to state audits, also includes budget
inspections and other independent supervisory bodies. One of the most important control
mechanisms for the proper and efficient use of public funds in democratically governed
countries is the state audit or public sector audit. For the legal and efficient functioning of the
public sector of a country, the existence of institutional, professional and independent
external control over the disposal of public funds and state property is of particular
importance (Krsti¢ & Boni¢, 2017). State audit can be defined as a special type of
parliamentary control of the legality of spending public financial resources and management
of public assets performed by competent state bodies and institutions (Sretenovi¢ & Jankovi¢
Andrijevi¢, 2015). Within the scope of the state audit, two types of audits are carried out:
regularity audit and accomplishment audit (see Figure 1).

Figure 1: Forms of external supervision in the public sector of the Republic of Serbia

EXTERNAL SUPERVISION IN THE PUBLIC
SECTOR OF THE REPUBLIC OF SERBIA

145

L li i .
Compliance audit Corruption

Commissioner for Protection of
Equality

Source: illustration by the authors.

A regularity audit provides reasonable assurance as to whether the financial
statements have been prepared in all material respects in accordance with the framework for
financial reporting in the public sector, whether they give a true and fair view of the condition
and operations of the entity subject to the audit, and whether the transactions and decisions
made in the entity are in accordance with the law and regulations. It is also called a traditional
public sector audit and includes the following two components: an attestation audit and a
compliance audit. The focus of an attestation audit is determining the accuracy of the data
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contained in the financial statements. In other words, this audit assesses whether the financial
statements correctly reflect the financial activities and financial condition of the public sector
entity under review. The opinion that the state auditor expresses during this audit concerns
whether budget funds were spent in accordance with the budget and whether they were
managed in an efficient manner. In the focus of a compliance audit is the aspiration to identify
cases of illegal transactions. The compliance audit means audit of the compliance of the
public sector entity’s operations with the budget on the one hand, and with valid professional,
legal and internal accounting regulations, on the other. The opinion that the state auditor
expresses during the compliance audit may be part of a separate audit report or may be
contained in the confirmation audit report and is then located below the auditor's opinion on
the confirmation audit. In practice, an integrated audit approach is generally applied, which
implies the simultaneous implementation of an attestation audit and a compliance audit.

A performance audit is more recent and its development leads to the sublimation of
traditional audit, which leads to an integral, i.e. complete, approach to public sector audit.
The performance audit examines and evaluates the efficiency, effectiveness and economy of
collecting and spending financial resources and managing state assets. The purpose of this
audit is to improve the performance of various public sector entities with its
recommendations and reports, and to contribute to greater success in protecting the public
interest. Management functions and activities, programs, projects and provided services of
the subject of audit are the basic areas of performance audit. Unlike other types of state audit,
the performance audit is performed only after noticing a problem to which the attention of
state auditors is directed.

Both in countries with a developed market economy and institutions of a democratic
parliamentary system, as well as in transition countries, the Supreme Audit Institution (SAI)
plays a significant role in achieving the stability of the country's financial system (Gerrissen,
2020). Through its overall activities, and especially its audit reports, the SAI should instill
confidence in the parliament, citizens of the country and other interested parties. The SAI
provides assurance to the parliament (to which it is responsible) and the citizens of a country
that public funds are used effectively, efficiently and economically and that the financial
statements and operations of public sector entities are in accordance with professional and
legal regulations.

In order to respond to the demands placed before it, the SAIs in all countries, including
in the Republic of Serbia, must be institutionally independent, which is regulated by the Lima
Declaration, that is, by the constitution and law of each country. In accordance with the
provisions of the law regulating its jurisdiction, it performs external audits of direct and
indirect users of public funds of the Republic of Serbia and represents the highest state
authority for auditing public funds in the Republic. Auditor titles in the public sector are state
auditor and authorized state auditor. State auditor and authorized state auditor are
independent professionals who hold a certificate for the title of state auditor, i.e. authorized
state auditor and meet other requirements prescribed by law (Zakon, 2018).
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3.2. Internal supervision

With the appearance of numerous public sector reforms in the developed countries of the
world, at the end of the 20th century and the beginning of the 21st century, a trend of
decentralization of internal supervision appeared. The aim of decentralization is to improve
the responsibility of the management structures of the public sector and to improve the
effectiveness and efficiency of the use of public resources (Felicio et al., 2021). With this
trend of decentralization, internal supervision gains importance, because it controls the
management of budget funds and prevents their irrational and uneconomic spending (Krsti¢
& Boni¢, 2017).

The basic components of internal supervision in the public sector of the Republic of
Serbia are (Zakon, 2023):

- financial management and control of users of public funds;

- internal audit of users of public funds, and

- harmonization and coordination of financial management and control and internal
audit performed by the Ministry of Finance — Central Unit for Harmonization (CUH
hereinafter).

Financial management and control includes a system of policies, procedures and
activities that is established, maintained and regularly updated by the head of the
organization, and which, by managing risks, provides assurance to a reasonable extent that
the goals of the organization will be achieved in a proper, economical, efficient and effective
manner (Zakon, 2023). This system includes all public funds, including funds from the
European Union. The system of financial management and control is established in all entities
of the public sector —users of public funds and at all levels within the organizational structure
of the entity, regardless of the number of employees and the size of the entity. Users of public
funds in the Republic of Serbia have a legal obligation to establish a system of financial
management and control and to organize it as a system of procedures and responsibilities of
all persons employed in the entity.

Internal audit in the public sector is an advisory activity that provides independent
objective assurance with the purpose of contributing to the improvement of the business of
users of public funds (Zakon, 2023). Internal audit checks and evaluates the functioning of
the financial management and control system using risk-based audit programs. Internal audit
helps the users of public funds in achieving their goals by applying a systematic and
disciplined approach in evaluating the financial management and control system in relation
to the following:

- risk identification, risk assessment and risk management by managers of all levels
with users of public funds;

- business compliance with laws, internal acts and contracts;

- reliability and completeness of financial and other information;

- efficiency, effectiveness and economy of business;

- protection of assets and data (information); and

- completing tasks and achieving goals.
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Internal audit is organizationally independent and directly responsible to the manager
of the user of public funds. Internal audit provides advisory services consisting of advice,
guidance, training, assistance or other services aimed at increasing value and improving the
management process of a given organization (Boni¢, Jaksi¢ & Miji¢, 2018). The head of the
internal audit is obliged to cooperate and coordinate the work of the internal audit with the
external audit. Internal audit in the public sector of the Republic of Serbia is performed by
internal auditors who have passed the exam for obtaining the professional title of authorized
internal auditor in the public sector, and in accordance with the professional training program
(Pravilnik, 2023). The Minister of Finance issues a certificate to the candidate who has passed
the exam, and the CUH maintains the Register of authorized internal auditors in the public
sector.

Table 1 compares external and internal supervisory bodies in the public sector
according to their main attributes.

Table 1: Comparison of external and internal supervisory bodies

Attributes State audit Financial management | Internal audit
and control

Frequency Periodically, Continuously Periodically,
systematically, systematically
according to programs

Supervisory Supreme Audit Management and Organizational unit for

authority Institution employees internal audit

Supervison type External independent Supervision built into Internal supervision
supervision the organization

Goals and Assurance, reassurance, | Ensuring the smooth Assurance, reassurance,

objectives providing running of business providing
recommendations processes recommendations

Orientation

Financial statements,
regulatory compliance,
economical and
efficient spending of

System management

System results

public funds
Consequences of | Recommendations, Corrective actions Recommendations
implemented misdemeanor and
actions criminal reports
Function (role) Control and advisory Management Advisory

Source: adjusted according to Krsti¢ & Boni¢ (2017)

Conclusion

One of the key goals of every state administration is to increase the efficiency of public sector
entities. Taxpayers, i.e. citizens, are the main financiers of the public sector and their
expectations are unequivocal, namely socially responsible behavior and efficient operations
of all public sector entities. The efficiency of the public sector means that it is more efficient
the higher the quality of public services it provides to citizens, and the lower their price.
Taxpayers will feel the first the consequences of inefficient operations through an increase
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in tax expenditures, which further leads to a decrease in income available for consumption.
In addition to reducing the citizens’ income, high public expenditures have a negative impact
on the economic growth of the economy, which will, in the following period, indirectly have
a negative impact on the level of income of citizens. The mentioned is called the double
negative consequence of the inefficiency of the public sector.

An inefficient public sector means that budget users provide services at prices higher
than those economically justified. This further implies that higher public expenditures require
higher tax payments (higher tax rates), which consequently leads to lower economic growth.
In this way, an inefficient public sector reduces the taxpayers’ utility in two ways. On the one
hand, it reduces their utility through lower income due to higher tax payments. On the other
hand, it reduces their utility through lower future income due to low economic growth.

Adequately set performance measures that correspond to the objectives of public
sector entities are important because without them there are no conditions for the fair
allocation of resources in public sector entities. Establishing a cause-and-effect relationship
between allocated and spent budget funds and achieved results is possible only in the
performance budgeting system. The most common performance measures found in public
sector entities are inputs, activities, outputs and outcomes. In addition to the mentioned basic
measures, more complex performance measures can be used, which are the result of
combining the previously mentioned measures.

Due to the specificity of financing, public sector entities do not have enough
motivation to contribute to the socially optimal effect of public spending by respecting the
requirements of thrift, rationality and efficiency of spending. Therefore, in addition to the
performance measurement system, it is necessary to build an adequate control system, the
so-called public oversight to prevent false representation of results and performances that are
the subject of measurement, evaluation and reporting. State audit and internal financial
control are the two most widespread control mechanisms in the public sector (in the Republic
of Serbia there is also a Treasury Administration). State audit includes regularity audit and
accomplishment audit, while internal financial control consists of financial management and
control and internal audit (in the Republic of Serbia there is also a body of the Ministry of
Finance that harmonizes and coordinates financial management and control and internal
audit).

External and internal supervisory bodies in the public sector have the same general
goal - increasing the efficiency of public sector entities, which is, as mentioned earlier, the
key goal of every state administration. However, there are differences between the
aforementioned supervisory bodies in terms of frequency, jurisdiction, function, goals,
objectives, and focus on the subject of supervision. The listed differences are desirable,
because they allow viewing the same object of supervision, but from several different angles,
all with the aim of searching for the best values that public sector entities can provide to
citizens for their invested money.
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Abstract: Many people with disabilities still face difficulties and obstacles trying to secure employment.
Organizations are doing more and more to improve employment opportunities for people with disabilities (PWD),
because it is in their best interests, due to factors such as a dearth of skilled workers, a lack of trained workers, a
rise in the prevalence of disability among their labor groups, as well as in the laws and public attitudes supporting
workplace fairness and diversity. This article used a qualitative methodology and conducted a thorough evaluation
of the existing literature using a variety of different databases such as Science Direct, Springer, Google Scholar,
JSTOR, and Elsevier, which were used to identify various research articles related to the employment of PWD.
We looked at research on the advantages of hiring people with disabilities, as well as HR management procedures
with reference to recruiting persons with disabilities, and also investigated the methodology this literature used.
Our findings demonstrate that the advantages of employing disabled individuals are many. To better understand
how advantages may differ by disability type, industry, and work type, more research is required.

Keywords: People with disabilities (PWD), employment, diversity, HR practices, review.

JEL classification: M14, 015

Caxerak: BefinHa rbyam ca MHBanMauTETOM M Jarbe ce CyoyaBa ca Telwkohama v npenpekama y nokyLajy Aa
0be3bene 3anocnewe. OpraHusaumje cBe Buwe pafe Ha noborbLUakby MOTyRHOCTM 3anowrbaBaka ocoba ca
uuBanuautetom (OCW), jep je To y HUx0BOM HajborbemM WHTEPECY, ycned akTopa kao LITO Cy HegocTaTak
KBanuUMUKOBaHMX pafHuKa, Marak obyy4eHux pafHuka, nopacT y4ectanocT wHsanuguteta Mefly HWXOBOM
pagHOM CHaroM, kao 1 300r 3aKoHa W jaBHWX CTaBOBa KOjW NOApXaBajy NPaBUYHOCT U PA3HOMMKOCT Ha PafHOM
MecTy. Y 0BOM pagy Ce KOpuCTU KBanuTaTMBHA METOAONOMja v CrnpoBena ce TemerbHa aHanusa noctojehe
nutepartype kopuwhersem pasHnx 6aza nogataka kao wwro cy Science Direct, Springer, Google Scholar, JSTOR
n Elsevier, koje cy KopuiwheHe 3a WOEHTUUKOBAHE PA3NMUMTUX MCTPEXMBAYKWX PafOBa NOBE3aHWX ca
3anowrbasakem OCU. Victpaxueanm Cy pagosum 0 NpegHOCTUMA 3anoLlrbaBara 0coba ca MHBanMAUTETOM, Kao
1 npouenype ynpaerbaka JbyACKMM pecypcuMa y Besw ca 3anolurbaBakbem 0coba ca WHBanuauTeTOM, U
UCMNTMBANK CMO METOAONOrWjy KOjy je OBa NnuTepatypa Kopuctuna. Pesyntatu ucTpaxusarba nokasyjy aa cy
npeaHoCTY 3anowrbaBama 0coba ca uHBanuautetom GpojHe. MoTpelHo je fomaTHO MCTpaxuBake Kako bu ce
Borbe pasymeno kako ce MpefHOCTM MOTy PasnuKoOBaTU Y 3aBUCHOCTY Of BPCTE MHBANWAUTETA, MHOYCTPUE 1
BpCTE Mocna.
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Introduction

Nearly 15% of people worldwide are disabled (World Health Organization, 2011, 2018). Due
to the combined effects of a growing world population and increasing life expectancy, this
proportion has been increasing (Albrecht, 2015; Hay et al., 2017; United Nations Fund for
Population Activities, 2018). The food chain, genetics, medical and technological
advancements, armed conflict, natural calamities, and societal or environmental events all
have an increasing effect on the quality of life and disability survival rates (Moore,
McDonald, & Bartlett, 2018; Stough, Ducy, & Kang, 2017). More than one billion people
have “long-term physical, mental, intellectual, or sensory impairments that, in combination
with various barriers, may hinder their full and effective participation in society on an equal
basis with others.” This figure must be understood in the context of an increase of 5% in the
related population segment since the 1970s (Iriarte, McConkey, & Gilligan, 2015; United
Nations [UN], 2006). Hence, people with disabilities (PWD) are entering the workforce in
greater numbers as a result of the aging workforce and the equal opportunity employment
movement (Zhu, Law, Sun & Yang, 2019). In addition, the most important factors in
industrial jurisprudence, social justice and industrial peace are advanced through promoting
diversity in the workplace. People with disabilities (PWD) can have a greater opportunity to
participate in society on an economic and social level if their workplace is diverse.

One of the major diversity groups in the workplace is comprised of workers with
disabilities (Hyland & Rutigliano, 2013). Many have claimed that, because of their high
unemployment rate, people with disabilities are underutilized as a labor pool and that
employers will want to hire from this pool to fill the labor shortage brought on by
demographic changes as baby boomers retire and are replaced by fewer new workers
(Fredeen, Martin, Birch, & Wafer, 2013; Kruse, Schur, & Ali, 2010; Schur et al., 2014).
Worldwide, organizations are finding that people with disabilities (PWD) are an increasingly
relevant topic. The primary causes are a shortage of skilled labor, an aging labor force and a
rise in the prevalence of disabilities, as well as modifications to societal perspectives and
regulatory frameworks to promote PWD participation in the workforce. (Baldridge, Beatty,
Boehm, Kulkarni, & Moore, 2018; Baumgartner, Dwertmann, Boehm, & Bruch, 2015;
Kulkarni, 2016). In addition, both the prevalence and understanding of disability are rising
globally (World Federation for Neurological Rehabilitation, 2015; World Health
Organization, 2011). Despite the stigma associated with disability (McLaughlin, Bell, &
Stringer, 2004), the work performance of people with disabilities is often viewed positively
(Baldridge et al., 2018; Konrad, Moore, Doherty, Ng, & Breward, 2012).

Furthermore, persons with disabilities (hence referred to as PWDs) are frequently
described as the largest minority population in the world, who frequently have their rights
violated and who can experience discrimination (Bickenbach, Rubinelli, & Stucki, 2017; Luo
& Wang, 2017). Moreover, disability affects 20% of the world's poorest people.
Approximately 80 percent of disabled individuals live in developing countries (Eide,
Muderedzi, Braathen, & Stray-Pedersen, 2017). As work/life balance is influenced by a
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variety of factors that are unique to each management and employee and can vary over time
(Mladenovi¢ & Krsti¢, 2021).

There is a growing body of research on the benefits and achievements of recruiting
disabled individuals. Combining this literature can draw attention to its advantages of
integrating disabled individuals into the workforce and, eventually, changing perceptions
about them. The primary goal of this study is to examine recent research on the employment
of people with impairments, the HR management strategies for doing so and the techniques
employed, and the methodologies used to examine employment across various countries
around the world. More specifically, analysis is done on sixteen qualitative and quantitative
articles that were published between 2011 and 2020.

1. Literature review

1.1. Disability definition

According, to the United Nations (UN, 2006, p. 4), the definition of people with disabilities
is that it is the term used to describe people who have chronic physical, mental, intellectual,
or sensory disabilities that, when combined with additional barriers, may prevent them from
fully and equally participating effectively in society when compared to others. Moreover,
disability is characterized as limitations in one’s own actions, impairments in one’s body
structures and functions, and obstacles to social interaction (Peter, Geyh, Ehde, Miiller, &
Jensen, 2015), in accordance with a widely accepted biopsychosocial framework of disability
in which it is understood as involving the interaction of a person’s personal, environmental,
and personal elements with their state of health (World Health Organization, 2011).

Additionally, in many aspects, physical impairment is different from intellectual
disability. Physical disability is a dysfunction that is permanent or ongoing in a body part
(Kim & Kang, 2003). It comprises chronic medical illnesses, such as cardiovascular diseases
and respiratory issues, as well as sensory and musculoskeletal concerns (Carroll, 2004).
Examples include multiple sclerosis, cerebral palsy, and spinal cord damage (Gammeltoft,
2018).

There are also intellectual handicaps, such as substantial impairments in cognitive
functioning and adaptive behavior as shown by problems in conceptual, social, and practical
adaptive skills (Schalock, Luckasson,, & Shogren, 2007, p. 118). As examples, Bartram et
al. (2021) cite Down syndrome, Fragile X syndrome, and Prader-Willi syndrome. PWDs are
essentially those who have long-term physical, mental, intellectual, or sensory disabilities
that may make it challenging for them to engage in society completely and effectively when
paired with other circumstances. (Persons with Disabilities Act, 2008). Over 15% of the
world’s population, or more than one billion people, are predicted to have a handicap,
according to the World Health Organization (2020). PWDs are a vulnerable population
because the majority of them have lives without any support as a result of poverty. The
percentage of PWDs living in poverty is significantly higher than that of those without
impairments, according to numerous previous studies (Agyei-Okyere et al., 2019; Opoku,
Mprah, Dogbe, Moitui, & Badu, 2017; Pinilla-Roncancio & Alkire, 2021; World Health
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Organization, 2011). Moreover, unemployment or low pay/income even while employed is
a significant factor in why they lead such a life.

1.2. Challenges of employment for those with disabilities
(unemployment of persons with disabilities)

Because previous disability management research has mostly focused on attitudes and
discrimination against employees with disabilities, there is a gap in the literature covering
the work and life experiences of employees with disabilities (Santuzzi & Waltz, 2016; Zhu
et al., 2019), or mechanisms underlying job satisfaction or job performance among workers
with disabilities (Baumgartner et al., 2015). However, people with disabilities continue to
face discrimination despite the existence of several international, regional, and national laws
and regulations, because their right to decent employment is frequently not upheld.
Employers are starting to understand that, of all the resources at their disposal, their people
are their most precious asset (Dramicanin, Peri¢, & Pavlovi¢, 2021).A diverse workforce
gives employers access to a range of skills from workers who bring varied viewpoints,
backgrounds, abilities, and disabilities to the office. The reality is that people with disabilities
have been neglected and treated with pity or protection rather than with respect (Wehab &
Jaafar, 2018).

The World Health Organization (WHO) estimates that one billion people, or about
15.6% of the global population, are disabled, making them the largest minority in the world
(WHO, 2011); (UN, 2006b). According to the International Labour Organization’s most
recent statistics on employment (Murray, 2012), 470 million people in the world's working-
age population are disabled. There are currently 1.1 billion individuals living with disabilities
worldwide, making PWDs one of the largest minority groups (World Health Organization,
2018). Unfortunately, despite this, PWDs continue to face disproportionately high rates of
underemployment, unemployment, and work instability compared to the overall community
(Beatty, Baldridge, Boehm, Kulkarni, & Colella, 2019). A rising body of research has
focused on how to combat these long-standing job inequities while making better use of the
high-skilled labor pool that PWDs represent (Lengnick-Hall, Gaunt, & Kulkarni, 2008; Schur
etal., 2014).

1.3. Diversity and PWD employability

Businesses must support diversity and endeavor to create more inclusive workplaces because
diversity has the potential to boost productivity and competitiveness (Green, Johnson, &
Adams, 2002). Current empirical evidence has demonstrated that workforce diversity and
inclusive work practices are essential for an organization’s sustainability, development, and
success in today's globalized world. (Cletus, Mahmood, Umar, & Ibrahim, 2018; Kaur &
Arora, 2020; Tamunomiebi & Dienye, 2019). Hence, employees are the foundation of an
organization's operation (Petkovi¢ & Rapaji¢, 2021). Despite all the advantages, people with
disabilities are a vulnerable heterogeneous group that has consistently been barred from
entering the labor market.

Organizations’ diversity and inclusion plans rarely include disability as a diversity
dimension (Miethlich & Oldenburg, 2019). Also, it is one of the aspects of diversity
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management that businesses still find difficult to understand (Waxman, 2017). PWDs should
therefore be acknowledged as human resources with talent, creativity, and special talents
(Buciuniene & Kazlauskaite, 2010; Hashim & Wok, 2014). The substantial improvements in
science, technology, architecture, and ergonomic design mean that, together with PWDs’
skill sets and abilities, there are more opportunities available to them, allowing them to
contribute more effectively to the workforce (Barnes & Mercer, 2005; Pérez, Romeo, &
Yepes-Baldo, 2018).

1.4. Advantages in the employment of people with
disabilities

From a broader perspective, disability inclusion in human resources is becoming more widely
acknowledged as a way to improve the sustainability and competitiveness of businesses
(Mooney & Baum, 2019). Furthermore, according to research, people with disabilities can
have highly successful jobs and can act as mentors and role models for others in the
workplace (Noonan et al., 2004). Also, they are dedicated workers who do not necessarily
have a high turnover rate (Hernandez et al., 2008). Although they have always been a crucial
component of the working process, employees' roles and significance have evolved over time
(Pordevi¢, Ivanovié, Lepojevi¢, & Milanovié, 2021). ). Workers' unique attitudes toward
various corporate endeavors are fundamental to the development of organizational behavior
forms and models (Nikitovié, PenjiSevi¢, & Somborac, 2023).

According to empirical data, employees with impairments are more motivated, more
productive, and are more likely to remain employed than people without impairments. They
also experience fewer occupational accidents (Houtenville & Kalargyrou, 2012; International
Labor Office, 2010; Hartnett, Stuart, Thurman, Loy, & Batiste, 2011). Hiring PWDs has more
intricate and profound cultural and stakeholder consequences as a result of businesses’ CSR
and sustainability ambitions and the sustainability agendas of enterprises, making it more
than just a pressing economic matter (Kuznetsova & Yalcin, 2017; Waxman, 2017; Williams,
2017). Also, both the employer's and the employee's perspectives can be used to assess the
effects of teleworking. With this kind of job, businesses may hire more workers and members
of specific groups, such as people with disabilities (Taborosi et al., 2022).

2. Research methodology (review methods)

This review of the literature was conducted by the authors using a selected methodology
(Helewa & Walker, 2000). The procedure involved conducting a preliminary literature
review, selecting and accessing the literature, evaluating the quality of the literature, and then
analyzing and summarizing the results (Green et al., 2006). This strategy was adopted to offer
areliable, fundamental source of knowledge about the subject. It ranks lower in the hierarchy
of evidence because the standards utilized were laxer than those of a systematic literature
review.
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2.1. Search strategy and data sources

In this literature review article, we aim to critically evaluate and summarize the peer-
reviewed research on the advantages of hiring persons with disabilities, so this research is a
literature review of academic papers published in the last 10 years (between 2011-2020).
Because it is a descriptive study, this research adopts a qualitative methodology. In order to
select relevant papers, we considered the following databases: Science Direct, Springer,
Google Scholar, JSTOR, and FElsevier. As the paper tried to examine the benefits of
employment disabilities and HR procedures in PWD employment, the keyword combination
of these two words was used to gain access to various related articles. Other than these,
keywords such as disabled employee, HR and disabilities, and diversity were also used.

This initial search turned up more than 73 prospective articles on a variety of subjects.
In order to limit the search results, after reading the abstracts, a first screening was carried
out, excluding articles not relevant to the search and to the goal of the review. For additional
research, we exclusively chose papers that addressed the subject of “employees with
disabilities,” which led to a collection of 16 studies. We analyzed those papers by following
the systematic review process (SLR) (Tranfield, Denyer, & Smart, 2003; Denyer, Tranfield,
& Van Aken, 2008). Additionally, after examining the abstracts, important conclusions were
drawn from the published articles’ full texts (see Table 1 for full list). We searched for articles
that were published between 2011 and 2020. To find more articles, we manually searched
through the reference lists of every article that was included.

2.2. PWD employment around the world

Similar employment rates for the disabled population in developed nations are revealed by
research from the WHO (2011). The employment rate of people with impairments who were
working age as of 2003 in several countries is highlighted by the data below: the Netherlands,
39.9%; the United Kingdom, 38.9%; and Canada, 56.3%; Australia, 41.0%; Poland, 20.8%.
These figures give the impression that just a small portion of the world’s disabled population
is employed and are similarly comparable to those in the United States.

According to the UN’s 2017 report, only 45 nations have anti-discrimination
legislation and regulations. The employment rate disparity between individuals with
disabilities and people without disabilities ranges by up to 40% in the United States and many
European nations (Hungary, Netherlands, Romania, and United Kingdom), and it is larger in
some nations, such as Peru (UN, 2017). PWDs are more likely to get jobs in Turkey,
Luxembourg, and Greece. A retreat from the anticipated aims or social goals may be shown
by the adoption of terminology such as human rights, diversity, inclusion, and equal
opportunities through organizational systems and processes, indicating ineffective
organizational change (Williams, 2017; Vornholt et al., 2018), or rhizomatic, disputed
methods of organizational life (Jackson & Carter 2007), even in the most highly educated
and controlled societies (Priestley, 2007). PWDs experience major entrance hurdles in their
labor markets, which contributes to the gap between policy formulation and company
implementation (Vornholt et al., 2018; Kulkarni & Lengnick-Hall, 2014).
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2.3. Employment of people with disabilities

People with disabilities are entering the workforce in greater numbers as a result of the aging
workforce and the drive for equitable employment opportunities (Zhu et al., 2019). Disability
is a significant aspect of diversity in the workplace, but identity-conscious approaches have
long been the foundation of business diversity management techniques (Gould, Harris,
Mullin, & Jones 2020). The identity-conscious approach to diversity management for people
with disabilities identifies particular disabled employees and develops management programs

that meet their requirements, such as workplace accommodations.

Table 1 summarizes the selected literature for the research analysis and provides a general overview of the
methodology used in various many countries, as well as the objectives and the key findings.

Author / Country Methodology Objectives Key Finding
Year
Araten- Israel Longitudinal This longitudinal study | The intention to hire disabled
Bergman survey examines the | individuals and positive views
(2016) Interview relationship  between | toward them are frequently
managers’ views and | ineffective.
intentions, and actual | Instead, disability training and the
PWDs hiring by putting | existence of a stated disability
to the test a model that | employment policy were found to be
incorporates demand- | important recruiting factors.
side characteristics, and
elements of the theory
of planned behavior
Bengisu & | Turkey Survey To investigate the | Employing persons with disabilities
Balta effects of hiring people | benefits the hospitality sector
(2011) with disabilities (improves service effectiveness and
quality)
Huang & | Taiwan Qualitative This study’s goal was to | Promotions are  based on
Chen interviews look at the perceptions | competence and  performance
(2015) of Taiwanese | reviews relating to the job, and
employers who had | disability as a consideration was
long-term experience of | viewed as irrelevant.
hiring people with | When employers have prior contact
disabilities. with PWDs, their opinions regarding

hiring PWDs may change.
Therefore, educating firms on the
benefits of hiring persons with
impairments is a crucial tactic for
employment creation.
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Henry et | USA Qualitative To  examine how | Employing people with disabilities
al., (2014) method businesses see  the | has advantages. A broader client
difficulties and | base, an expanded talent pool,
recommendations enhanced brand loyalty, and an
associated with | inclusive workplace culture are
recruiting people with | benefits for employers and
impairments organizations, particularly those
aiming to diversify their workforces.
Innovations in the support systems
and modifications to employer
hiring procedures may also lead to a
rise in the employment of people
with disabilities.
Hemphill Australia Interview To examine | Employers who have previously
&  Kulik employment practices | hired people with disabilities are
(2016) of employers and | more likely to hire them.
determine which
mainstream employers
most frequently employ
those with disabilities
Jones, & | United Qualitative / | This article examines | This article looked at the reasons
Latreille, Kingdom secondary the decision about self- | why self-employment rates are
(2011) data using the | employment in the UK | greater among employed people
Labour Force | for workers with and | with disabilities than among non-
Survey (LFS) | without disabilities. disabled people. This may be a
data reflection of the options that self-
employment provides for the former
to accommodate; decisions were
based on job schedules, hours, and
locations that accommodate their
impairment
Kulkarni India Interviews To identify hospitality | Initiatives for career development
(2016) industry leaders in | should be inclusive of both
diversity and related | employees with and  without
business practices and | disabilities, without promoting or
to research the | discouraging discrimination of any
advantages and | kind and assuring equal opportunity
difficulties of recruiting | for all workers, both those with and
persons with | without impairments, and providing
impairments for their needs.
Kuo USA Single-factor | To investigate | Customers exhibited a low level of
& experimental | consumers’ perceptions | positive intent to purchase from
Kalargyrou design of  restaurants that | restaurants employing people with
(2014) employ persons with | impairments. For gatherings with
impairments friends and family rather than with
coworkers or business partners,
patronage at restaurants that hired
persons with impairments was
greater.
Kuiper et | Netherlands | Interviews To investigate how | Establishing and  maintaining
al. (2016) human relations and | relationships with others, being able
values affect  the | to make a positive impact, having an
employment of those | income, and being a part of a
with impairments community are some of the reasons
why people with disabilities value
work.
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Kwan China Interviews This study reveals that | After being hired, PWDs were given
(2020) by supplying office | training as a beneficial measure; this
amenities, professional | also featured visits, small lectures,
surroundings, a | role-plays, and demos. PWDs were
compassionate attitude, | given the opportunity to master the
and job expectations, | fundamental  vocational  skills
socially responsible HR | required for the hospitality industry
practices can | as well as work ethic. Additionally,
significantly  improve | assistance was provided for co-
the employability of | workers on how to interact and
people with disabilities, | cooperate with PWDs.
demonstrating the
relationship  between
CSR and PWD
employment.
Michna et | Poland Interview/ This paper aims to | Positivity toward PWDs is
al., survey present the results of an | influenced by formal compliance
(2017) empirical investigation | (32.5%), and  self-personality
on the preferences, | (43.9%), and presentation (21.1%).
expectations, and | Employers want to provide people
requirements of | with disabilities access to general
disabled persons and | and vocational training, and they cite
medium-sized and | the need to help people with
micro companies in | disabilities develop their social and
connection to | personal skills (such as speaking,
employment in small | cooperating in a group, and using the
and medium-sized | phone).
businesses.
Owen et | Canada Interviews To investigate the | People with disabilities increased
al., (2015) and application of social | their independence and self-
focus group return on investment for | confidence. Social inclusion and
collaborators and their | wellbeing also improved
families who work with
people with disabilities
Pérez- Spain Survey This study provided an | Promoting the employment of
Conesa answer to the question | people with disabilities in a setting
et al., of what aspects, linked | with a normalized inclusive culture
(2020) to HR management, | is the responsibility of human

facilitate the labour
inclusion of individuals
with disabilities

resources managers.
Implementation of a deliberate
strategy aimed at mainstreaming
disabilities in the workplace to
provide an inclusive environment.
When used inclusively, HR
management systems do not need to
be modified to account for the
unique characteristics and diversity
of employees.
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Scott et al., | Australia Survey To investigate the | Employing adults with autism has
(2017) advantages and cost of | advantages for companies (such as
hiring persons with | raising awareness of autism,
autism encouraging an inclusive culture,
developing creative and unique
abilities, and boosting workplace
morale). When it came to accuracy,
work ethic, and quality of work,
employees with autism fared above
average. There are no appreciable
disparities between workers with

and without disabilities
Strindlund, | Sweden Qualitative This study attempts to | The study offers a framework for
L et al, empirical broaden how | comprehending employers’ various
(2019) study / semi- | employers view the | perspectives on a person with a
structured employability of people | disability. Their employability is
interviews with impairments. | seen as a complex internal
Although  companies | interaction between workplace,
play a crucial role in | authority, and individual-related
helping people with | variables. It might be simpler for
disabilities access the | rehabilitation specialists to tailor
job market, little is | their assistance to establishing
known about how | trustworthy commercial alliances, if
employers perceive this | they are aware of the different
group's employability. conceptions of employability for
persons with disabilities. This could
improve the inclusion of individuals
with disabilities on the labor market.
Ta, T.L., et | Malaysia Survey / This study explores | The findings showed that the
al, (2011) Questionnaire | employers' attitudes to | majority of employers support hiring
hiring individuals with | people with impairments, but very
impairments in the | few have these enabling laws, a
northern  states  of | system to deal with concerns
Peninsular Malaysia involving people with disabilities, or
a constructed environment that is
completely accessible to people with

disabilities.

Source: the authors’ editing

3. Description and findings of the studies

The selected studies included 16 qualitative, quantitative and mixed method studies.
Publications appeared in different journals, and studies were conducted in different countries
around the world. After carrying out content analysis of the chosen publications included in
the research, the following inferences have been drawn:

— All research studies found at least one advantage of hiring persons with impairments,
despite the fact that the outcome measures across the studies we evaluated differed
significantly.

— HR professionals should not only review and modify HR procedures but also
recognize the advantages that adaptations for people with disabilities bring to all
employees.

The findings indicate that employing people with disabilities can improve a company's
competitive advantage (such as a diverse clientele, client loyalty and satisfaction, innovation,
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productivity, work ethic, and improved safety), foster an inclusive workplace culture, and
increase employees’ awareness of their own abilities. Additionally, it can improve staff
loyalty, turnover and retention rates, dependability and punctuality, profitability (including
profits and cost-effectiveness), and organization image. An enhanced standard of living and
income, boosted self-esteem, a larger social network, and a sense of belonging to the
community were also secondary benefits for persons with disabilities. Furthermore, even if
there is still much to learn about the appropriate adoption and utilization of HR practices for
PWDs, aiming for PWDs’ social and workplace inclusion will eventually allow everyone in
society to benefit from and operate in a more inclusive employment system.

4. Limitations and future implications

Although the benefits of employing people with disabilities and the human resources
practices related to it is clearly demonstrated by this research, it has certain shortcomings that
can be addressed in other studies. First, a qualitative analysis of the evaluated literature forms
the foundation of the study, as the current study highlights many factors related to
employment of disabilities in different countries by summarizing 16 papers. Only five
databases (Science Direct, Springer, Google Scholar, JSTOR, and Elsevier) were utilized,
hence the current research is constrained. Quantitative studies that validate the findings of
this research and demonstrate the impact employment of PWDs may be included in future
research. Future studies can also be carried out to demonstrate strategies for increasing the
employment of PWDs in a way that benefits companies and societies.

Nonetheless, the results of this study may have significant ramifications for career
developers and placement specialists who work with individuals with physical and sensory
challenges to put them in professional roles. Additionally, expanding job development
initiatives is necessary to persuade senior management decision-makers to include disability
in their diversity plans; put in place efficient corporate policies with incentives at the
departmental and unit levels to motivate managers to hire and retain individuals with
disabilities; and assist in creating creative recruitment and retention tactics like work trails,
internship programs, contract employment, and temporary employment options. Even further
study is required; it is evident that businesses gain by fully integrating individuals with
disabilities into organizational life in a number of ways.

Examining the advantages of hiring individuals with disabilities is crucial because
these individuals encounter numerous obstacles when trying to obtain and keep a job. By
drawing attention to these advantages, employers may be persuaded to hire individuals with
disabilities and make the necessary accommodations for them.

This position paper gave a summary of the state of disability research as of right now.
Our goal is to demonstrate that this field of research is extremely important during periods
of societal change, and it should be highlighted that it has already accomplished a lot. It is
our responsibility to continue being engaged, inquisitive, and eager to address the numerous
unanswered future research issues. By encouraging academics to study further into this
subject and disseminate their findings to a large community of scholars and practitioners, we
want to advance this field of study over the coming years.
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Conclusion

The relationship between disability and employment has been thoroughly researched over a
long period, and the dynamics between both topics have also been extensively studied.
Because having a disability often means being socially isolated that is why employment is
particularly important for people with disabilities (Hall, 2010) and work is one opportunity
to reduce this isolation (Hall, 2010; World Health Organization, 2011)

Also exploring the benefits of hiring people with disabilities is important due to the
numerous obstacles that disabled individuals have while trying to find and keep a job hence
bringing attention to the benefits of hiring people with disabilities may help build the case
for employing them.

There has been extensive research on the relationship between employment and
disability, and much is already known about this relationship. We not only need a new
understanding of disability, but also to take new perspectives to make a contribution to the
field. On the other hand, the results of this study are consistent with previous research on the
experiences of disabled workers in the workplace, additionally according to the results and
findings of this paper, we have provided an overview of the concerns expressed by
organizations around the world about hiring workers with disabilities, as well as used the
current literature suitable to study the benefits of employing PWD

Finally, we conclude that hiring people with disabilities has several advantages in
many aspects in all societies around the world. Furthermore, we aim to encourage scholars
to dig deeper into this subject and share their findings with a large community of academics
and industry professionals in order to advance this field of study over the coming years.
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< Six or more authors
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Yossarian et al. (2004) argued that...
... not relevant (Yossarian et al., 2001).
< Unknown author
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phrase, or the first 1-2 words are placed in the parentheses. Book and report titles must be
italicized or underlined, while titles of articles and chapters are placed in quotation marks:
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cited, followed by the year:
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the author's name (Anonymous, 2008). The name Anonymous must then be used as the
author in the reference list.

< Organization as an Author

If the author is an organization or a government agency, the organization must be men-
tioned in the introductory phrase or in the parenthetical citation the first time the source is
cited:

According to the Statistical Office of the Republic of Serbia (1978), ...

Also, the full name of corporate authors must be listed in the first reference, with an abbre-
viation in brackets. The abbreviated name will then be used for subsequent references:

The overview is limited to towns with 10,000 inhabitants and up (Statistical Office
of the Republic of Serbia [SORS], 1978).

The list does not include schools that were listed as closed down in the previous
statistical overview (SORS, 1978).

9 When citing more than one reference from the same author:
(Bezjak, 1999, 2002)

S When several used works by the same author were published in the same year, they
must be cited adding a, b, ¢, and so on, to the publication date:

(Griffith, 2002a, 2002b, 2004)
S Two or more works in the same parentheses

When two or more works are cited parenthetically, they must be cited in the same order as
they appear in the reference list, separated by a semicolon.

(Bezjak, 1999; Griffith, 2004)



< Two or more works by the same author in the same year

If two or more sources used in the submission were published by the same author in the
same year, the entries in the reference list must be ordered using lower-case letters (a, b,
c...) with the year. Lower-case letters will also be used with the year in the in-text citation
as well:

Survey results published in Theissen (2004a) show that...
2 To credit an author for discovering a work, when you have not read the original:
Bergson’s research (as cited in Mirkovi¢ & Boskov, 2006)...
Here, Mirkovi¢ & Boskov (2006) will appear in the reference list, while Bergson will not.
< When citing more than one author, the authors must be listed alphabetically:
(Britten, 2001; Sturlasson, 2002; Wasserwandt, 1997)
9 When there is no publication date:
(Hessenberg, n.d.)
2 Page numbers must always be given for quotations:
(Mirkovi¢ & Boskov, 2006, p.12)

Mirkovi¢ & Boskov (2006, p. 12) propose the approach by which “the initial
viewpoint...

< Referring to a specific part of a work:
(Theissen, 2004a, chap. 3)
(Keaton, 1997, pp. 85-94)

< Personal communications, including interviews, letters, memos, e-mails, and tele-
phone conversations, are cited as below. (These are not included in the reference list.)

(K. Ljubojevi¢, personal communication, May 5, 2008).

3. Footnotes and Endnotes

A few footnotes may be necessary when elaborating on an issue raised in the text, adding
something that is in indirect connection, or providing supplementary technical information.
Footnotes and endnotes are numbered with superscript Arabic numerals at the end of the
sentence, like this." Endnotes begin on a separate page, after the end of the text. However,
journal does not recommend the use of footnotes or endnotes.
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