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ABSTRACT

This study aims to apply Benford’s Law when detecting
fraud and errors in financial statements. The research
includes the practical use of this law on examples of large
and medium-sized enterprises in the milling, baking and
confectionery industry in Serbia. Based on the conducted
data analysis and the obtained results, the authors ranked
the companies, after which, through a comparative
analysis between these two branches, they showed which
data in the Cash Flow Report have greater deviations from
Benford’s analysis. The obtained data are determined
by means of a statistical investigation of the probability
distribution of a random variable, where it should be
borne in mind that data with lower figures are expected
to be more numerous than data with higher figures. The
results of the analysis tabularly and graphically present an
overview of the movement of cash flows of companies in
the milling, baking and confectionery industry.

Introduction

Benford’s law represents the law of the leading digit, that is, the phenomenon of
anomalous numbers, the main purpose of which is to determine anomalies in numbers
in financial statements. Through the presented research, the authors will present the
phenomenon of Benford’s law and, based on that, the determination of the validity of
financial statements. This law is based on the probability that the frequency of occurrence
of data starting with the digit 1 makes up a third of the data, while with the increase in
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the value of digits from 1 to 9, that probability gradually decreases (Cvetkovi¢, 2023).
The first written paper on Benford’s law was presented by the American astronomer
and mathematician Dr. Simon Newcomb (Todter, 2009). He noticed that the first
pages of the logarithmic tables with lower numbers were significantly worn compared
to the back pages with higher numbers, because his colleagues most often used the
tables of lower numbers to look up logarithms. Based on this, he concluded that most
natural data sets meet the established regularity (Durtschi et al., 2004). He described
his research in a paper published in The American Journal of Mathematics as early
as 1881. Newcomb logically concluded that raw data with low initial numbers are
more numerous than those with high ones (Juki¢ & Muhurdarevi¢, 2003). However, the
article he wrote went unnoticed because he did not support his theoretical research with
any arguments. About fifty years later, in 1938, an American physicist named Frank
Benford checked this regularity and obtained the same results indicating that data
beginning with the digit 1 has a probability of appearing in 30% of a set of numbers,
and that the frequency of data decreases as the digits increase (e.g. only 4% of the data
starts with the number 9). This law can be applied in all areas of life (Ilength of rivers,
population, height of mountains, number of inhabitants or astronomical data where the
figures of the data approximate a logarithmic distribution), and it is especially applied
by forensic accountants and auditors when detecting falsification of data in financial
reports (Watrin et al., 2008). They collect the data for processing in order to determine
the deviations of certain parts of the financial statements from Benford’s analysis and
the reasons for the disagreement, in order to finally form their opinion (Milojevi¢ et al.,
2018). Before conducting a Benford analysis, forensic accountants and auditors conduct
an examination of the situation and record every detail, thus securing a database and
only after completing these actions proceed with data analysis (Hoopwood et al., 2014)

The problem of this kind of research in numerous works are criminal acts and
manipulations in financial reports in Serbia. The emphasis is on reliable financial
reporting, where the responsibility for preventing financial manipulations and errors
lies mostly with the management of the company (Deckert et al., 2011; Halilcevi¢,
2019). Specifically, the authors will analyze the financial statements, i.e. Cash flow
reports using Benford’s law in the Serbian food industry. In doing so, it will include
large and medium-sized legal entities that operate within two branches of the food
industry, namely the mill-bakery industry and the confectionery industry. For this
analysis, the Report on the movement of cash flows was used for a period of time
covering three years, namely 2022, 2021 and 2020. This report is used for the reason
that cash flows represent the “blood stream” of a business as inflows and outflows are
constantly circulating. Based on these flows, it is determined how liquid and solvent the
company is, which is important for business decision-making. Data on companies were
taken from the Agency for Business Registers.

The goal of this research is to determine abnormalities in accounting data, on the basis
of which manipulations in the financial statements of economic entities are detected
(Singleton et al., 2006; Kruger & Yadavalli, 2017). The priority of financial reporting is
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the provision of quality financial information on the movement of cash flows in order
to satisfy the information needs of users of financial reports (Petrovi¢ et al., 2023).
However, it should be borne in mind that if there is a deviation in the figures from
Benford’s law, it does not necessarily mean that the data has been manipulated, but
it can also be a random error that forensic accountants should keep in mind. Through
research in the paper, the authors will present the results for each individual company
that operates in one of these two segments of the food industry, after which they will
compare the results with the set values in Benford’s Law. Consequently, their deviations
will be determined and a comparative analysis will be carried out to determine in
which companies of these two branches of the food industry there are the greatest
abnormalities in the Cash Flow Statements.

Literature review

There is a large number of relevant scientific sources that deal with the phenomenon of
the leading figure, as well as its application to determine fraudulent actions in financial
statements. At issue is the law that data starting with low starting numbers are more
numerous than data with high ones, which is contrary to normal human thinking. The
numbers 1 through 9 should have an equal chance of coming first in the data. However,
based on the above, in the opinion of researcher Benford, the figures in the data do
not have an equal chance of being in the first place, but follow an uneven distribution.
Benford called this phenomenon the Law of the First Digit and published it in 1938
in his paper entitled “The Law of Numbers with Anomaly” in an American scientific
journal. It is a logarithmic distribution. He proved his experiment based on a calculation
he performed manually on 20,229 analyzed natural sets (Benford, 1938).

This described phenomenon is also addressed in other research studies. One of them is a
study related to the application of Benford’s law in detecting anomalies in the financial
statements of large companies in Serbia (Milojevi¢ et al., 2014). In the aforementioned
research, an analysis of certain accounting positions for large companies in Serbia was
carried out. Namely, fixed assets are included in the balance sheet and net result in the
income statement. The obtained results showed that the fixed assets were realistically
presented, but that there were significant deviations in the net result compared to the
realized net result. These results indicate that some companies show a lower net result
compared to the realized one in order to avoid paying profit tax, while other companies
show a higher result than the realized one in order to have a better image in the public.
The following research applies Benford’s law to accounting data related to health
institution costs (Cvetkovi¢, 2023). In this paper, the cost structure for each department
and each activity is analyzed. Based on the data analysis performed using the Microsoft
Excel package, the auditors determined that fraudulent actions are possible in the
provision of hospital services, pathology and pharmacy operations. In addition, they
found that the data related to the frequency of occurrence of the first and second digits
of Benford’s law in the resuscitation and emergency departments did not agree. Both
studies conclude that this law represents a warning signal and a red flag that there
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may be fraudulent activities in the analyzed data, but the aforementioned law does not
provide absolute proof in detecting fraud.

In a study related to the effective use of Benford’s law in detecting fraud in accounting
data (Durtschi et al., 2004) it was explained that the phenomenon of Benford’s law
should help auditors and forensic accountants to use digital analysis to determine
which figures deviate from the Benford distribution. The authors indicated that auditors
should use this analysis with some caution, as it can only identify sets of numbers that
deviate. This means that a deeper analysis cannot be performed, nor can the causes
of these deviations be determined. Therefore, they suggest that auditors and forensic
accountants when performing analytical procedures should apply different types of
digital analysis when determining the validity of observed data.

The next interesting research is a study in which the question was raised whether the
macroeconomic data of the member states of the European Union truthfully depict the
state of a country (Rauch et al., 2011). These researchers assumed that if Benford’s law
can be applied to determine the veracity of a company’s financial statements, then it can
also be used to determine the validity of government financial reporting. Accordingly,
they conducted a survey of the quality of macroeconomic indicators for those countries
that sent reports on the realized deficit in the year. Their results showed that the data
sent by Greece had the biggest deviations compared to other members, which is why
they questioned the validity of this data.

Another research focusing on Benford’s analysis was done by a Harvard mathematics
professor and grandson of Frank Benford named Steven J. Miller (Miller, 2015). In his
book written in 2015, he emphasized that the descendants of Simon Newcomb have
every right to complain about the historical injustice towards their ancestor, because he
was the first to notice this legality, but failed to prove it empirically. In the same book,
he showed that Benford’s law can be applied in various disciplines such as accounting,
economics, medicine, computer science or psychology.

The phenomenon of the first digit is based on the attitude that half of the numbers
from the observed population start with the digits 1 and 2, which means that each
digit individually does not have an equal chance of appearing (Nigrini, 2012). Data are
tabulated next to each digit they start with, such as population by city or portfolio of
securities. It’s an uneven game because the lower digits have priority to be in first place.
This phenomenon was described by Nigrini, who is a pioneer in the application of
Benford’s law in the world of forensic accounting and auditing, as a tool for detecting
financial manipulations and errors.

Materials and methods

Benford’s law is anumerological phenomenon that determines the expected probabilities,
more precisely the frequency of occurrence of digits in the first position. The essence
of this analysis is the detection of abnormalities in the data based on the observed
frequencies of digits in a certain set (Diekmann & Ben, 2010). With the application
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of this law, testing is carried out with coverage of 100% of the observed population
(kilograms, euros, volume of trade, costs, etc.). This is especially important for auditors
and forensic accountants when determining whether there has been manipulation in the
transactions of the observed population (Mrvaljevi¢ et al., 2022).

Calculation of the frequency of occurrence of the first significant digit will be presented
using the logarithmic formula (Miller, 2015). This means that a set of certain digits
satisfies Benford’s law in the event that the calculation of the probability of the
frequency of the first digit equals (Kaisher, 2019):

P(d) = Log (1+1/d)
where the number is: d number 1,2,3..., 9 and
P - probability of occurrence.

Benford presented the expected frequencies of occurrence of digits in the first position
in the following table, guided by the fact that in nature there are many more small sizes
compared to large ones (Kossovsky, 2014):

Table 1. The probability of the digit appearing in the first position according to Benford’s law

Expected probability of the Expected probability of Expected probability of the
Digit | digit appearing in the first the digit appearing in the | digit appearing in the third
position second position position
0 0,1197 0,1018
1 0,30103 0,1139 0,1014
2 0,17609 0,1088 0,1010
3 0,12494 0,1043 0,1006
4 0,09691 0,1003 0,1002
5 0,07918 0,0967 0,9980
6 0,06695 0,0934 0,9940
7 0,05799 0,0904 0,9900
8 0,05115 0,0876 0,9860
9 0,04576 0,0850 0,983

Source: Nigrini, 2012.

Based on the presented table 1, one can see the expected probabilities of digits appearing
in the first, second and third positions of a certain set. It should be emphasized that in
the case when the value of the digit in the data sets increases, the probability of the
first digit appearing in the Benford analysis decreases (Amiram et al., 2015). This is
contrary to human logic, according to which each of the given digits should have the
same probability of appearing first in a given set. However, according to Benford, the
first digits have a logarithmic distribution where the highest frequency of occurrence
in column 1 is digit 1 with 30.1%, and the frequency of occurrence of digit 2 is 17.1%,
which means that the first digits 1 and 2 account for 47.7% set of observed data (Miller
et al., 2010). The digits with the lowest frequency of occurrence are 8 with 5.15% and
9 with 4.57%, which makes up only 9.72% of the observed data. As shown, Benford’s
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law represents the expected frequency of occurrence of digits in tabular data, keeping
in mind that half of the digits of one set in column 1 will start with the numbers 1 and
2 (Nigrini, 2012).

The expected frequency formula for the first digit of a set reads (Durtschi et al.,
2004):

Probability D, =d =log (1 +1/d))
whereisd =(1,2,3...,9)

The formula for the expected frequency for the second digit of a set is:

Probability D, = d, = Xg;-;log (1+1/d; d;)X3;-,log (1 +1/d;dy)
where is d,=(1,2,3...,9)
The formula for the expected frequency for two combinations of probabilities is:
Probability D, D,=dd,=log (1 +(1/d, d,)
Probability (D,=d, I D, =d)=log (1 +(1/d,d,))/log(1+1/d)
where D, represents the first digit, and D, the second digit, etc.

The frequency of occurrence of the first digits can be shown graphically where it is best
seen that the numbers of the data set are geometrically distributed. The focus is on the
exponential decrease in the frequency of occurrence of members in a one-dimensional
sequence (Beger & Hill, 2011).

Figure 1. Benford’s distribution of occurrences of first digits
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Source: Walthoe, 2011

This methodology will be applied when analyzing the data in the Cash Flow Report for
large and medium-sized enterprises of the milling, baking and confectionery industry
operating on the territory of Serbia in a period of three years. A comparative analysis
will provide data on whether the Cash Flow Statements realistically show the inflows
and outflows of these companies or whether there are certain abnormalities. When
it comes to the milling and baking industry, the most important companies will be
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included such as: Pekara Pons doo, Becejska pekara ad, Klas group doo, Don Don doo
and Moka doo. In addition, cash flows of the following companies will be analyzed
in the confectionery industry: Atlantic Stark doo, Jaffa doo, Nelt Co doo and Bambi
ad. The authors will first calculate the frequency of the figures appearing in the Cash
Flow Report of the listed companies of these two branches of the food industry and,
based on that, perform a comparison and comparative analysis of these companies. The
results will be tabulated and graphically presented in order to see which companies
have significant deviations. At the end, these two activities will be compared in order
to obtain a result in which it can be seen whether the movement of cash flows is more
realistically shown in the mill-bakery or confectionery industry.

Results and disussions

On the official website of the Agency for Economic Registers (APR), data from the
Cash Flow Report of the mentioned companies for the period of three years (2022,
2021 and 2020) have been downloaded. The data were then sorted individually in
Excel, backwards in time, for each company, and the results of Benford’s analysis were
calculated on the basis of pre-given formulas.

Important for this analysis, the following columns are shown in the tables: First, Count,
Actual, Benford Law, Difference, AbsDiff and Z-statistics. The First column lists the
digits from 1 to 9, to calculate how many times they occur first in the sorted data for all
companies, individually, by the LEFT function. This is shown by the Count column,
where, based on the CountIF function, it was calculated exactly how many digits there
are from 1 to 9 in the total number of digits for each company. The Actual column shows
the percentage of the actual number of occurrences of each digit in the total amount
(individually by company). This, then, is the actual number of occurrences of each digit
from 1 to 9 as the first number in the cash flow statements for the listed companies,
and this constitutes the null hypothesis in our case. The next column is the Benford
Law, which is calculated by the formula =ROUND(LOG10(1+1/FIRST),5). After
that, the actual percentage numbers (Actual column) are compared with the expected
percentage numbers (Benford Law column) and the deviation is calculated. The
actual obtained percentages, most often, to a greater or lesser extent, deviate from the
expected percentages according to Benford’s law due to random variation. To determine
the size of the deviation, a Z-test (Z-stat column) is used, which detects whether the
percentage deviation of a certain figure is too high, indicating that the number is subject
to manipulation or that there may be an error in the cash flow statements.

Table 2 shows the results of Benford’s analysis for large and medium-sized enterprises
of the mill-bakery industry. For each company, the numbers with the largest deviation
of the actual numbers compared to the expected numbers are shaded.
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Table 2. Benford’s analysis for cash flow statements of companies

in the milling and baking industry

Pekara Pons doo

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 33 39,76 30,10% 0,097 0,096560 2,3301408
2 12 14,46 17,61% -0,032 0,031513 4,2733347
3 10 12,05 12,49% -0,004 0,004457 0,5538322
4 4 4,82 9,69% -0,049 0,048717 0,5610839
5 9 10,84 7,92% 0,029 0,029252 0,4688756
6 5 6,02 6,69% -0,007 0,006706 2,1686178
7 1 1,20 5,80% -0,046 0,045944 1,4496971
3 1 1,20 5,12% -0,039 0,039104 0,3645336
9 8 9,64 4,58% 0,051 0,050628 0,0785473

Moka doo

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 26 34,21 30,10% 0,041 0,041075 3,38
2 12 15,79 17,61% -0,018 0,018197 3,37512
3 11 14,47 12,49% 0,020 0,019798 0,58406
4 9 11,84 9,69% 0,022 0,021511 1,632539
5 1 1,32 7,92% -0,066 0,066023 1,228571
6 6 7,39 6,69% 0,012 0,012001 0,50847
7 6 7,89 5,80% 0,021 0,020955 0,3309
8 4 5,26 5,12% 0,001 0,001479 0,57978
9 1 1,32 4,58% -0,033 0,032600 0,57412

Don don doo

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 39 47,56 30,10% 0,175 0,174580 2,960266
2 10 12,20 17,61% -0,054 0,054140 2,219145
3 2 2,44 12,49% -0,101 0,100548 0,033432
4 3 3,66 9,69% -0,060 0,060325 0,37043
5 7 8,54 7,92% 0,006 0,006185 2,756985
6 5 6,10 6,69% -0,006 0,005971 1,938389
7 7 8,54 5,80% 0,027 0,027374 0,25167
8 6 7,32 5,12% 0,022 0,022018 0,02835
9 3 3,66 4,58% -0,009 0,009172 0,53899

Becejska pekara ad

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 12 21,43 30,10% -0,087 0,086744 1,587872
2 10 17,86 17,61% 0,002 0,002480 1,587872
3 5 8,93 12,49% -0,036 0,035653 2,478113
4 6 10,71 9,69% 0,010 0,010233 2,107379
5 6 10,71 7,92% 0,028 0,027962 0,46447
6 9 16,07 6,69% 0,094 0,093767 0,78243
7 1 1,79 5,80% -0,040 0,040135 0,75046
8 6 10,71 5,12% 0,056 0,055990 0,100877
9 1 1,79 4,58% -0,028 0,027900 0,339068

Klas group doo
20 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 13-32), Belgrade

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 22 24,44 30,10% -0,057 0,056586 2,221597
2 8 8,39 17,61% -0,087 0,087202 1,511278
3 11 12,22 12,49% -0,003 0,002717 0,13975
4 10 11,11 9,69% 0,014 0,014201 0,64089
5 11 12,22 7,92% 0,043 0,043041 0,43257
6 11 12,22 6,69% 0,055 0,055275 2,189731
7 9 10,00 5,80% 0,042 0,042008 2,053418
8 3 333 5,12% 0,018 0,017819 0,55766
9 5 5,56 4,58% 0,010 0,009798 0,60388

Source: Authors

As can be observed, in all enterprises of the mill-bakery industry, the first digits in real
measurement are logarithmically distributed with the highest probability of occurrence
of the digit 1 of 30.10%, and with the lowest frequency of occurrence of the digit 9
of 4.58%, which is in accordance to Benford’s law (Wang & Ma, 2023). However,
the actual number of occurrences of figures deviates from the expected, and that is
with several figures, which indicates the desire of the management of the mentioned
companies to embellish the financial statements. The analysis is aimed at showing the
biggest deviations in each company, i.e. those deviations that are statistically significant.
Specifically, the largest deviations in the cash flow statements of Pekara Pons doo
refer to numbers 4, 7 and 8, while the company Moka doo has the largest deviation
in numbers 5 and 9. Pekara Don don doo records the largest deviations in numbers 2,
3 and 4, and Becejska pekara in figures 5, 6, 7 and 8. Klas group doo has deviations
in figures 2, 5, 6 and 7. This indicates the fact that the positions in the Cash Flow
Statements that begin with the mentioned numbers deviate statistically significantly
from the predicted distribution. Therefore, forensic accountants and auditors must pay
attention to these positions and investigate them. The deviations of the actual number
of occurrences in relation to the expected number of occurrences of other digits are not
statistically significant, which means that the probability of occurrence of each digit is
in accordance with Benford’s law.

Taking into account the results in Table 2, it can be seen that the distribution of figures
with which companies from the milling and baking industry report cash flows in the
corresponding statements does not behave completely in accordance with Benford’s
distribution. Unrealistic financial statements, especially cash flows, can mislead
stakeholders about the company’s earning capacity (Belopavlovi¢, 2014). Therefore, a
more detailed analysis of those reports is needed.

The results of Benford’s analysis can be displayed graphically, where data from two
columns (Actual and Benford’ Law) are compared, i.e. the actual and expected number
of occurrences of the first digit in cash flow positions. It also shows exactly where
deviations occurred, to a lesser or greater extent (Lagarias & Soundararajan, 20006).
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Figure 2. The relationship between the actual number of occurrences of first digits and
Benford’s law in Cash Flow Statements for Pekara Pons doo
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Figure 3. The relationship between the actual number of occurrences of first digits and
Benford’s law in Cash Flow Statements for Moka doo
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Figure 4. The relationship between the actual number of occurrences of first digits and
Benford’s law in Cash Flow Statements for Don don doo

Don don doo

40% 50.00

20%

0% - -
12 3 4 5 6 7 8 9

m Actual Benford' Law

Source: Authors

22 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 13-32), Belgrade

Figure 5. The relationship between the actual number of occurrences of first digits and
Benford’s law in Cash Flow Statements for Becejska pekara ad
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Figure 6. The relationship between the actual number of occurrences of first digits and
Benford’s law in Cash Flow Statements for Klas group doo

Klas group doo
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According to the same procedure, Benford’s analysis is performed for large and
medium-sized enterprises of the confectionery industry, the results of which are shown
in Table 3. For each enterprise, the numbers with the largest deviation from the actual
numbers in relation to the expected numbers are shaded.

Table 3. Benford’s Analysis for Cash Flow Statements of Confectionery Industry Companies

Bambi ad

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 32 33,33 30,10% 0,032 0,032303 2,787629
2 20 20,83 17,61% 0,032 0,032242 1,942494
3 8 8,33 12,49% -0,042 0,041605 0,171814
4 9 9,38 9,69% -0,003 0,003160 0,66649
5 6 6,25 7,92% -0,017 0,016681 0,65972
6 4 4,17 6,69% -0,025 0,025280 2,109889
7 3 3,13 5,80% -0,027 0,026742 0,940157
8 8 8,33 5,12% 0,032 0,032181 0,09046
9 6 6,25 4,58% 0,017 0,016743 0,3329
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Jaffa doo

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 31 31,63 30,10% 0,015 0,015297 2,763007
2 13 13,27 17,61% -0,043 0,043438 1,719438
3 7,14 12,49% -0,054 0,053510 0,378376
4 8 8,16 9,69% -0,015 0,015277 0,60742
5 13 13,27 7,92% 0,053 0,053472 0,54966
6 10 10,20 6,69% 0,035 0,035094 2,440802
7 7 7,14 5,80% 0,013 0,013437 1,508201
8 4,08 5,12% -0,010 0,010336 0,35352
9 5 5,10 4,58% 0,005 0,005263 0,09196

Atlantic Stark doo

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 31 35,63 30,10% 0,055 0,055292 2,486345
2 8 9,20 17,61% -0,084 0,084137 2,200947
3 7 8,05 12,49% -0,044 0,044479 0,424
4 5 5,75 9,69% -0,039 0,039439 0,60519
5 9 10,34 7,92% 0,024 0,024267 0,50105
6 6 6,90 6,69% 0,002 0,002019 2,317362
7 10 11,49 5,80% 0,057 0,056951 1,438579
8 5 5,75 5,12% 0,006 0,006319 0,2346
9 6 6,90 4,58% 0,023 0,023208 0,2487

Nelt Co doo

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 47 39,50 30,10% 0,094 0,093928 2,399476
2 23 19,33 17,61% 0,017 0,017186 2,336816
3 13 10,92 12,49% 0,016 0,015695 0,44406
4 8 6,72 9,69% -0,030 0,029683 0,49816
5 7 5,88 7,92% -0,020 0,020358 0,49159
6 4 3,36 6,69% -0,033 0,033333 2,365959
7 5 4,20 5,80% -0,016 0,015975 2,124532
3 2 1,68 5,12% -0,034 0,034346 0,41453
9 10 8,40 4,58% 0,038 0,038276 0,37937

Source: Authors

Asshown in the table, the actual number of figures appearing in these companies also deviates
from the expected, but to a lesser extent, which indicates the fact that the management in
confectionery industry companies presented the figures more realistically in the financial
reports. Specifically, at the company Bambi ad, the largest deviations refer to digits 3 and
8. The company Jaffa doo has the largest deviations on digits 3 and 5. Atlantic Stark doo
records the largest deviations on digits 2 and 7, while Nelt Co doo has the largest deviations
on digits 2, 3, 4, 5, 6 and 8. Other deviations are not statistically significant.

In these companies, as well as in the mill-bakery industry, regardless of the lower
deviations, the arrangement of figures showing the cash flows in the Cash Flow
Statements does not fully behave with the Benford distribution. Presenting a distorted
picture in financial reports is most often aimed at misleading interested parties, which
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is why their more detailed analysis is needed (Cvetkovi¢ & Boskovi¢, 2018). The
above results of Benford’s analysis for companies in the confectionery industry can be
presented graphically, from which the actual and expected number of occurrences of
the first digit in the cash flow positions can be clearly seen.

Figure 7. The relationship between the actual number of occurrences of the first digits and
Benford’s law in Cash Flow Statements for Bambi ad

Bambiad
40.00 40.00
20.00 20.00
0.00 [ | H m = _

1 2 3 4 5 6 7§ 8 9

 Actual Benford' Law

Source: Authors

Figure 8. The relationship between the actual number of occurrences of the first digits and
Benford’s law in Cash Flow Statements for Jaffa doo

Jaffa doo
A40.00%% 40,00

20.00% 20.00

0.00% s :
1 2 3456 7 8 9

Benford' Law

 Actual

Source: Authors

Figure 9. The relationship between the actual number of occurrences of the first digits and
Benford’s law in Cash Flow Statements for Atlantic Stark doo

Atlantic Stark doo
A0.00 A0.00%5

o I\TI—I—-—- e
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Source: Authors
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Figure 10. The relationship between the actual number of occurrences of the first digits and
Benford’s law in Cash Flow Statements for Nelt Co doo

Melt Co doo
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Source: Authors

Table 4 provides a comparative analysis of Benford’s law for the mill-bakery and
confectionery industries. In this case, the same procedure was applied as in the previous
two cases, with the fact that the figures are presented collectively for all companies
from one and the other industry in order to compare them. Their results can be seen
in the table by columns: First, Count, Actual, Benford Law, Difference, AbsDiff and
Z-statistics.

Table 4. Benford’s Comparative Analysis of Cash Flow Statements for Mill-Bakery and
Confectionery Industry Enterprises

Enterprises of the milling and baking industry (MBI)

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 133 34,37 30,10% 0,043 0,042639 0,216642
2 53 13,70 17,61% -0,039 0,039140 0,194327
3 39 10,08 12,49% -0,024 0,024164 0,41901
4 32 8,27 9,69% -0,014 0,014223 0,4206
5 34 8,79 7,92% 0,009 0,008674 0,40028
6 37 9,56 6,69% 0,029 0,028660 0,181041
7 23 5,94 5,80% 0,001 0,001440 0,022586
8 20 5,17 5,12% 0,001 0,000527 0,37728
9 16 4,13 4,58% -0,004 0,004414 0,31425

Enterprises of confectionery industry (CI)

First | Count Actual Benford’ Law Difference AbsDiff Z-stat
1 141 35,25 30,10% 0,051 0,051470 0,340056
2 64 16,00 17,61% -0,016 0,016091 0,2784
3 35 8,75 12,49% -0,037 0,037439 0,28869
4 30 7,50 9,69% -0,022 0,021910 0,32783
5 35 8,75 7,92% 0,008 0,008319 0,30533
6 24 6,00 6,69% -0,007 0,006947 0,30355
7 25 6,25 5,80% 0,005 0,004508 0,1137
8 19 4,75 5,12% -0,004 0,003653 0,24777
9 27 6,75 4,58% 0,022 0,021743 0,25082

Source: Authors
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The results in Table 4 show that in all enterprises of the mill-bakery and confectionery
industry (collectively) the first digits in real measurement are approximately
logarithmically distributed with the highest probability of occurrence of the digit 1 of
30.10%, and with the lowest frequency of occurrence of the digit 9 out of 4 .58%, thus
confirming Benford’s law. However, as the comparative analysis shows, the biggest
deviations of the appearance of the first digits in the mill-bakery industry companies
refer to digits 2 and 6, while in the confectionery industry companies, these deviations
refer to digits 1 and 3. However, these deviations are not statistically significant, which
is why they are not shaded, as can be seen in the graphs that follow:

Figure 11. Deviations of the actual number from the expected number in the first digits of the
Cash Flow Statements for companies in the mill-bakery industry (aggregate)

Enterprises MBI

40.00% 40.00

20.00% 20.00

0.00% I I

1 2 3 4 5 6 7 8 9

m Actual Benford' Law

Source: Authors
Figure 12. Deviations of the actual number from the expected number in the first digits of the

Cash Flow Statements for companies in the confectionery industry (aggregate)

Enterprises ClI

40.00% 40.00
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Source: Authors

The obtained results show that, based on the overall comparison of companies in the
mill bakery and confectionery industry, there are no significant deviations in relation
to Benford’s analysis, which is also shown graphically. This indicates that the Cash
Flow Statements at the level of these two branches are realistically presented, which
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is a good indicator for shareholders who want to invest their funds. Although the
analysis done individually at the level of each company of these two industries shows
different deviations, the shown difference occurred because the set of included data is
(collectively) larger, i.e. data from the Cash Flow Report of all companies are included.

In addition, the level of the obtained results depends on the realized incomes and
expenses, on the basis of which there is an inflow and outflow of cash flows. However,
business, investment and financial activities that provide information on money flows
should be included in the analysis in the business assessment, and therefore represent
important indicators that should be taken into account when determining the difference
between these two industries. Together, these activities affect the change in balance
sheet positions in two successive accounting periods and show the sources (receipts)
and uses (issues) of cash.

Conclusion

The authors presented the application of Benford’s law on specific data on the cash
flows of large and medium-sized enterprises in the milling, baking and confectionery
industry in Serbia. This research was carried out precisely on the basis of the analysis of
cash payments and payments for each company, because the movement of cash flows
most realistically represents the financial condition of a company.

This analysis can be expanded, so it can be applied in other branches of the food
industry as well as in other economic activities (agriculture, construction, tourism,
etc.). In addition, it can be applied in analyzing macroeconomic data at the level of the
economy of a country. Accordingly, Rauch, by applying Benford’s law, cast doubt on
the macroeconomic data of the Greek economy that were sent from this country as it
entered the European Union (Rauch et al., 2011).

However, what many authors should keep in mind is that financial statement fraud does
not necessarily occur if the data does not conform to Benford’s law. Accidental errors or
omissions in data entry may also occur (Milojevi¢ et al., 2014). Nevertheless, Benford’s
law is a powerful analytical tool for forensic application used by forensic auditors and
forensic accountants in expert proceedings to detect fraud in court proceedings. It should
be borne in mind that Benford’s analysis is free from subjectivity when examining the
possibility of errors in financial data, and it should be borne in mind that the greater the
number of data, the more accurate the results (Kruger & Yadavalli, 2017).

The advantage of this analysis is that it can cover a larger number of time periods and
that it flags suspicious data by observing the entire set on a large number of companies
and financial institutions (Deckert et al., 2011). A deviation from Benford’s Law is a
red flag for auditors and forensic accountants to conduct a more detailed examination
of a particular position. Finally, this analysis is considered a relevant indicator of data
illogic that is applied in many countries around the world as a useful tool in detecting
manipulations and contributing to quality financial reporting.
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Based on the presented comparative results between mill-bakery and confectionery
industry companies, the authors conclude that the observed companies present their
Cash Flow Statements in accordance with legal regulations. A deeper analysis of
individual balance sheet and profit and loss positions can determine the liquidity and
solvency of given companies in the mill-bakery and confectionery industry, which also
affects the results presented in Benford’s analysis.

Quality financial reporting in the mentioned industries reduces the risk of presenting
false financial information to auditors and potential investors. All of this affects the
correct decision-making of financial information users and thus contributes to the
creation of a stable environment in modern business conditions. Preservation of
macroeconomic and financial stability represents the main indicators for the economic
growth and development of Serbia.
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Original Article The objective of the research is to analyze the maturity
. . model of business process management, evaluate the
Received: 12 April 2024 importance of the fac}cjors that form tghe basis of the model,
Accepted: 15 June 2024 as well as the mutual influence of certain factors on the
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accordance with the set objective, a survey of 13 factors
UDC 338.439.4:637.1(497.11) critical for the successful implementation of process
orientation in dairy industry companies in the Republic
of Serbia was conducted. A structured questionnaire
business process management, containing 85 questions divided by factors and the use of
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analysis, dairy industry, Serbia  i.e. factors with a higher level of maturity. Based on the
level of development of the observed factors and the
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Lé, L66, that can influence the increase in maturity of factors at a
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Introduction

The maturity model of business process management enables the diagnosis of the level
of maturity of the company, in terms of deployment and acceptance of the process
approach. The level of maturity is determined by the elements and factors critical to
the successful implementation of Business Process Management (BPM). Once an
organization has defined their “as-is” condition, they are the best positioned to establish
their BPM roadmap. (Dharmawan et al., 2019) Balanced management of these factors
and their continuous improvement means greater maturity, and hence a quantitatively
and qualitatively higher level of business process results, i.e. the companies in
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which they are implemented. Modern chains must be organized in order to respond
to the challenges posed by intense competition and by consumers, whose increased
expectations regarding price and quality becomes of great importance, as they are able
to choose from a number of products offered by competing chains. (Dasic et al., 2022)

Maturity models show the evolution of the company, through individual stages, on the
way to business quality improvement, and their main purpose is to describe the stages
and paths of process maturation of the company. When it comes to their application in
practice, maturity models make it easier to identify the gap between the current and
desired level of maturity, as well as the abilities that need to be improved to bridge this
gap. Therefore, it can be said that their purpose is to diagnose and develop the skills
needed to increase the quality performance. (Mihajlovi¢ et al., 2021)

Since the launch of the first maturity model, named Capability Maturity Model - CMM,
whose application has been confirmed (Paulk et al., 1993), a large number of maturity
models have emerged, proposed by theorists and practitioners from different research
fields. (Maull et al., 2003; Fisher, 2004; Rosemann & De Bruin 2005; Hammer, 2007;
Weber et al., 2008; McCormack et al. 2009; Van Looy et al., 2011). The maturity
model proposed by Fisher is based on five domains, or as he calls them, “Five Levers
of Change.” By articulating the core characteristics of each Lever of Change in the
context of each state of maturity, companies can quickly assess where they stand from
a maturity perspective for each of the Levers of Change. (Fisher, 2004).

One of the best known is the model formulated by Rosemann and de Bruin (2005),
which is known as Business Process Management Maturity Model. At the heart of
this model there are six factors, identified based of the Delphi study, which are critical
for the successful implementation of business processes, such as strategic alignment,
process management, employee management, methods, information technology, and
culture. (Radosavljevi¢, 2015)

Hammer’s Process and Enterprise Maturity Model — PEMM (Hammer, 2007) can
measure the organization’s level of process maturity by selecting specific processes
and measuring the organization’s level of process management maturity as a whole.
(Correia et al., 2021) Within this model, the maturity of the following factors is
estimated: (a) Leadership, (b) Culture, (c) Expertise, and (d) Governance. Each of
these factors is subdivided as follows: Leadership contains Awareness, Alignment,
Behavior, Style; Culture consists of Teamwork, Customer focus, Responsibility,
Attitude Toward Change; within the Expertise factor are People, Methodology; while
the maturity level of the Governance factor is established through the maturity of the
Process model, Accountability.

Based on the Delphi-method-based maturity model (McCormack et al., 2007), a survey
was conducted (Willaert et al., 2007) based on 68 questions related to eight different
factors: (1) customer orientation; (2) process view; (3) organizational structure; (4)
process performance; (5) culture, values and beliefs; (6) people management; (7)
information technology; and (8) supplier orientation (Willaert et al., 2007)
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Each of the mentioned models contains a defined level of maturity, however, in this
paper the emphasis is on maturity factors as well as the possibility of influencing
certain factors, i.e. their maturity, on other factors in order to raise the overall maturity
of the organization. As many maturity models either do not have or offer only limited
guidelines on how these models can be applied in improving process capabilities or
refer to certain domains and situations specific to the organization, the aim of this paper
is to propose the model as one of the ways of applying the maturity model.

Materials and methods

The survey was conducted on a stratified sample of 14 companies. The following criteria
were used for selecting dairies from which data were requested: the importance of
individual participants in the raw milk purchase market, installed production capacities
and their position in regional market segments of production and processing of milk
and dairy products. Also, it was necessary to ensure that the aggregated data, from
dairies selected as above, form a representative sample, i.e. that they had adequate
significance and weight from the aspect of their aggregate share in the aggregate data
on the total quantity of purchased and processed milk in the Republic of Serbia. Strata
are divided according to market share, installed capacities and number of employees,
to three groups of dairies, “large” (3), “medium” (3) and “small” (8) with a total market
share between 70-80%

The study covered 13 factors critical to the successful implementation of process
orientation: strategy, leadership, process management, employee management,
information technology, communication, customer focus, supplier relations, employee
skills, reward system, continuous improvement, methods and techniques, performance
measures. Based on a structured questionnaire containing 85 questions divided by
factors and using Delphi methods, the following results were obtained (Table 1).
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Process management

Processes within the company are defined
and documented with clearly defined
inputs/outputs

Processes are described using flowcharts or
process maps

Process performance measures are clearly
defined

Process performance is measured through
quality, time and cost metrics

Process performance is measured in terms of
user satisfaction, employee satisfaction and
financial contribution

Process performance control is seen as a
condition for their improvement

21.4

21.4

21.4

143

429

35.7

429

28.6

21.4

7.1

143

21.4

28.6

429

35.7

57.1

429

42.9

28.6

28.6

1.451

1.692

923

3.94
841

747

615

Management of employees

Jobs require performing a large number of
multi-dimensional (complex) tasks

Employees can independently solve
problems at the workplace (they have the
necessary knowledge and skills)

Employees are stimulated to suggest ideas
for improving work processes based on their
own observations

Traditional control replaced by self-control
(employees realize that every mistake they
make has a negative impact on customer
satisfaction)

Employees are considered an important
source of information

In order to improve the process, employees
are inclined to teamwork (collaboration and
communication).

Employees are involved in decision-making,
their ideas are considered and, eventually,
accepted

The commitment and support of the
management is intensive in removing the
cultural characteristics that are a barrier to
change

The relationship between managers and
subordinates is described as friendship at a
distance (trust and mutual respect).

The employees' attitude towards changes is
"why not try something different", not "why
change the existing ones"

Mistakes are acknowledged and not covered
up

The abilities of the employees are not
ignored, but on the contrary they are used
and further developed

7.1

28.6

7.1

429

7.1

357

28.6

7.1

14.3

28.6

7.1

28.6

50.0

28.6

357

35.7

50.0

429

28.6

50.0

71.4

28.6

50.0

28.6

357

35.7

357

21.4

429

21.4

429

429

14.3

35.7

429

14.3

35.7

,687

643

,401

1593

747

,401

3.97
,308

995

,401

1.143

571

687

Information
technology

36

Information is collected, processed and
visually presented

Information is presented visually in all
processes, in those that add value, but also in
administrative processes

14.3

14.3

14.3

7.1

21.4

429

21.4

35.7

28.6

1.077

3.44
2.093
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Data collection technology and IT systems
make it possible to make decisions based on - 429 143 143 28.6 1.758
data and information in real time

Bar codes, sn.ensors and RFFD are used to 357 143 R 71 42.9 3610
track the entire value creation flow

The company orders electronically from its 214 143 71 214 357 2709
suppliers

The information system of the enterprise

supports the management of the distribution - 429 7.1 - 50.0 2.264
process

Internal communication about the
methodology and achieved results is - 28.6 7.1 21.4 429 1.720
intensive

There is a two-way flow of work reports
between superiors and subordinates

Employee communication takes place

formally and informally 374

Employees from different functional 4.25
organizational units perform tasks while - - 14.3 57.1 28.6 ,440
respecting the mutual alignment of goals

Communication

Employees from different functional
organizational units consult each other when - - 214 429 357 ,593
necessary

Managers of different functional
organizational units meet frequently to - - 214 28.6 50.0 ,681
coordinate mutual activities

The company works to identify customer
needs

Employees have a good understanding of
customers' needs and keep customer
expectations in mind at every operational
stage

220

Customer feedback is used to improve
business processes

Customer satisfaction is constantly
monitored and processes are designed - 21.4 14.3 143 50.0 1.610
according to their suggestions 4.47

Products and services are developed in
accordance with the needs and expectations - - - 50.0 50.0
of customers

269

Focus on customers

The company is successful in retaining
existing and attracting new customers

The number of customer complaints has
significantly decreased compared to the
previous year - - 7.1 21.4 71.4 ,401

The company has established long-term

partnership relations with suppliers 269

The company connects with suppliers at the
level of business processes and closely - 7.1 429 214 28.6 ,989 4.04
cooperates with them

The company formally informs suppliers

. . - 35.7 214 14.3 28.6 1.632
about changes in business processes

Supplier relations
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The number of complaints from companies
to suppliers has significantly decreased
compared to the previous year

Suppliers are open to suggestions from
businesses

143

50.0

57.1

50.0

28.6

1269

440

p!

ge and skills of

Employees have the necessary knowledge
and skills to perform tasks

Employees exchange and share knowledge
with each other

Employees constantly improve their
knowledge formally and informally

Employees attend trainings in the field of
motivation (developing communication
skills, techniques for overcoming stress,
accepting changes)

Employees acquire new knowledge from the
use of computer technologies

Employees acquire new knowledge from
traditional external sources (seminars,
conferences, trainings, publications...)

Employees are trained to use certain
methods and techniques in order to improve
business processes

7.1

50.0

35.7

35.7

7.1

21.4

28.6

21.4

50.0

7.1

143

14.3

21.4

35.7

42.9

21.4

143

143

14.3

78.6

64.3

429

7.1

143

143

21.4

247

1.209

2.132
3.39

2.264

2.269

1.610

Reward system

Employees are rewarded with other financial
compensations (eg bonuses) besides salary

As a variable part of the compensation, the
bonus is determined based on the achieved
performance

As a variable part of the compensation, the
bonus is determined on the basis of
performance improvement

In addition to fixed and variable, there are
also non-financial compensations
determined on the basis of the achieved
performance for all employees

The compensation package also includes
non-financial compensation

If necessary, awards are also made at the
team level

The reward system is transparent and fair

35.7

7.1

21.4

7.1

429

14.3

42.9

21.4

35.7

21.4

35.7

143

21.4

21.4

7.1

35.7

143

143

14.3

143

50.0

57.1

21.4

429

429

21.4

21.4

1.055

951

1.187

3.61
1.148

2.110

2.681

1.516

Continuous improvement

38

Improvements are seen as a natural way of
doing business in the company

The company is familiar with the PDCA
cycle of continuous improvement of
business processes

The company is constantly working on
reducing wastage

The company is continuously working on
discovering and eliminating bottlenecks

Appropriate tools are applied in order to
improve business processes

28.6

7.1

50.0

14.3

7.1

7.1

64.3

14.3

57.1

35.7

35.7

35.7

429

57.1

429

2.951

264 3.95

423

2.247
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The company is constantly working on
identifying places and opportunities to - 143 28.6 14.3 429 1.363
improve the process

The company applies a process flow
diagram (visual representation of the - 21.4 21.4 7.1 50.0 1.670
process).

Developing the quality function - the house

of quality (development or redesign of

products according to customer 42.9 - - 35.7 21.4 3.148
requirements) is an integral part of the

company's operations

The company uses Statistical Process
Management (control charts, Pareto 21.4 - 28.6 - 50.0 2.725
diagram...) for data presentation and analysis
. . . . 2.73
An Ishikawa diagram (fishbone diagram) is
used to investigate all possible causes of
certain problems. 61.5 - 7.7 15.4 15.4 2.859

Methods and techniques

The company knows the Six Sigma 538 77 R 154 231 3269
methodology

Lean tfmls are applied in the company's 615 77 R 77 231 3192
operations

The Taguchi method was applied in the
company

61.5 154 - - 23.1 2.910

Performance is measured at the process level - 35.7 14.3 14.3 357 1.808

The company complements traditional
measures of process performance with - 35.7 14.3 21.4 28.6 1.648
modern measures

Some of the performance measurement 327
indicators are used at the process level 46.1 7.7 - 15.4 30.8 3.526
(SCOR, BSC...)

Performance measures

Data obtained from performance
measurement is used not only for error - 38.4 7.7 23.1 30.8 1.769
correction and error prevention

AVERAGE 3.65

Source: Authors’ own calculations

Results

Starting from the selected factors critical for the successful implementation of the process
orientation, as well as identification of their level of development and interdependence,
it is possible to formulate a framework for improving the quality of business processes
of dairy companies in the Republic of Serbia. The tables below show average values,
i.e. the level of development of the observed maturity factors of process management
(Table 2), and then the correlation between these factors (Table 3).
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Table 2. Average values

Factors Minimum Maximum Avg Standard dev
Strategy 2.20 5.00 3.6429 1.10155
Leadership 1.86 5.00 3.3846 1.29807
Process management 2.67 5.00 3.9405 .89301
Management of employees 3.00 4.92 3.9702 63851
Information technology 1.50 5.00 3.4405 1.35181
Communication 3.00 5.00 4.2500 .68485
Focus on customers 3.57 5.00 4.4694 47024
Supplier relations 3.20 5.00 4.0429 .68468
Staff 2.43 4.86 3.3878 .91289
Reward system 2.14 5.00 3.6122 1.07990
Continuous improvements 2.67 5.00 3.7524 .89736
Methods and techniques 1.14 5.00 2.7363 1.55056
Performance measures 1.75 5.00 3.2692 1.46295

40

Source:

Authors’ own calculations
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Table 3 Process management maturity factors correlation

Manage Com |Focus [Suppli Method | Perfor
Process |ment of | Inf. |muni |on ler Rewar | Cont. sand |mance
anage [manage |employ [Techn [catio [custom |relatio d improv |techniq |measur
Strategy | ment |ment ees ology n_lers ns Staff |system |ements | ues es
ICorrelation o . ax . x . -~ o . . . o~
! 1,000 | .966™ | 943 | 797" |.954" |.844™ | 891" | 903" | .865™ | .955™ | .947™| 9527 .934
icoefficient
Sig. (2-tailed) | 000] 000 .001] .000] .000{ .000[ .000] .000] .000] .000] .000| 000
Strategy
Correlation 966™ | 1,000 9927 | .806™ |.976™ [.892"| 912" | 872" | .816™ | .989™| .934™| 968 | .902™
coefficient
Sig. (2-tailed) 1000 | 000] 001] .000] .000] 000] .000] .001] .000] 000 .000] 000
Management
(Correlation 9437 | 9927 | 1,000 .859™|.986™ 807" | 9117 | 869 | 831" | .981™| 904" | .965™| .891"
icoefficient
Sig. (2-tailed) 000 [ 000 .| 000] .000] .000{ .000[ .000] .000] .000[ .000] .000| .000
[IProcess
management
(Correlation 7977 | 806" | 859" | 1,000 |.813™ 694" | 859" | 750" | .844™ | 847 | 798" | .735™| .752"
icoefficient
Sig. (2-tailed) 001 001 .000 | 000 .006] 000 .002] .000| .000] 001 .004| 003
Management of
lemployees
(Correlation 9547 | 976" | 986™| 813" | 1,000 762" | 875" | 906 | 848" | .968™| 892" | .972™| .932"
coefficient
Sig. (2-tailed) 000 .000| .000[ .000 .| .002] .000| .000| .000| .000| .000| .000| .000
Inf.
Technology
(Correlation 8447 | 8927 | 8077 | .694™ | 7627 |1,000 | 790" | .615"| 581" | .799™| 925" | .843™| 762"
icoefficient
Sig. (2-tailed) .000 | .000 .000 .006 | .002 | o001 019] .029] 001 000 .000[ .002
Communication
(Correlation 8917 | 9127 | 9117 | 859" .875™ 790" | 1,000 | .804™ | 847" | 911 | 856 | .887™| .768™
icoefficient
Sig. (2-tailed) 000| 000 .000| .000| .000| .001 .| .001| .000| .000| .000| .000| .002
Focus on
lcustomers
(Correlation 903" | 8727 | 869" | .750™|.906™ | .615"| .804™| 1,000 .938" | .899™| 830" | .879™| 977"
coefficient
Sig. (2-tailed) .000 | .000 .000 002 .000| .019| .001 .| .000]| .000| .000| .000| .000
Supplier
relations
(Correlation 865~ | .816™| .831™| .844™|.848™|.581"| .847™| .938™ | 1,000 | .861"| .807"| .796™| .898™
coefficient
Sig. (2-tailed) .000 .001 .000 .000 [ .000| .029| .000| .000 .| .000 .000 .001 .000
Staff
(Correlation 955~ | 989 | 9817 | 8477|968 799" | 911" | 899" | 861™| 1,000 .903™| 950" | .906™
icoefficient
Sig. (2-tailed) 000| .000| .000| .000| .000| .001| .000[ .000| .000 .| 000 .000| .000
Reward system
(Correlation 9477 | 9347 | 904" | 798" | 8927|925 | .856™ | .830™ | .807" | .903™| 1,000 | .881™| .900™
icoefficient
Sig. (2-tailed) 000 000 000] oo1| .000] .000] .000] .000] .000] 000 .| .000] 000
Continuous
improvement
(Correlation 9527 968 | 9657 | .735™|.9727 | 843" | 8877 | 879" | .796™ | 950" | .881™| 1,000 .900™
icoefficient
Sig. (2-tailed) .000 .000 .000 .004| .000| .000| .000| .000| .001[ .000| .000 . .000
IMethods and

Source: Authors’ own calculations

Finally, on the basis of the data presented in Tables 2 and 3, a framework for improving
the quality of business processes was formulated (Figure 1). As can be observed, the
leading factors of maturity of dairy companies in the Republic of Serbia are:

http://ea.bg.ac.rs 41



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 33-44), Belgrade

communication, process management, customer focus, employee management and
supplier relations.

Figure 1. Framework for improving the quality of business processes

Communication Process management Customer focus Emiploves managément Supplier relations
) i
kY L
\ /N \
K, \ 1
%

r \\ -"'; LY \
Continnous % "r'r A )
R ap 4 L
improvement

Rewand Emplowes Perfonmmance
system skills MEASIIES
4 r
Strlegy Performmande Methods and Leadecship

MEASITES Techniques

Source: Authors’ presentation

Leading maturity factors of process management were identified based on average
values of factors. As these factors have the highest average values (which are also
followed by the lowest standard deviations) they have been identified as leading
factors. Based on the correlation coefficients of the leading and other factors, factors
were identified that can be “pulled” by the leading factors in order for them to reach
a higher level of maturity, which is, ultimately, a condition for improvement of the
maturity of the company as a whole. It is up to companies to develop an action plan
to operationalize the correlations shown in Figure 1, i.e. to identify how statistically
identified correlations can be used to increase the company processes management
quality and thus increase the maturity of the company as a whole.

Conclusions

Business process management maturity models contain a number of factors whose
level of maturity (development, quality) should be measured, monitored and improved,
in order to increase the level of maturity of process-based management. These models
should be used by organizations to analyze the strengths and weaknesses of their current
business processes and develop “future” models to achieve the organization’s business
goals. In fact, BPMM should be a guide for organizations in achieving business goals
by applying the model in practice.

The paper presents a model with 13 factors critical for the successful implementation of
process orientation, whose level of maturity must be planned, measured, analyzed and
improved, in order to increase the level of maturity of process-based management. The
special contribution of this paper is reflected in proposing a model that does not focus

42 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 33-44), Belgrade

only on a particular maturity factor, the contribution of a particular factor, or the level
of its maturity, but considers the interplay between factors and the possibility of raising
the level of maturity of factors that are at a lower level under influence of factors that
are at a higher level of maturity. By operationalizing the correlations between factors
at higher and those at lower maturity level, through well-prepared and implemented
action plans, an increase in the maturity of factors at a lower level can be influenced,
and therefore an increase in the maturity of the company as a whole.

Future research may focus on establishing a causal model that is specific to a particular
organization or different business sector. In any case, the study carried out as well as the
model presented should help organizations in understanding and meeting the necessity
of continuous improvement and raising the quality of business processes.
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ARTICLE INFO ABSTRACT

Original Article The aim of the research is to examine the economic efficiency
. of rural tourist households in the Republic of Serbia engaged
Received: 28 May 2024 in rural tourism at their households. To achieve the research
Accepted: 05 June 2024 goal, two dependent variables were observed: (1) satisfaction
doi:10.59267/ckoPolj250145R with tourlst. Vlslt§ and gccommpdatmn capacity occupancy,
and (2) satisfaction with earnings from rural tourism and

UDC 005.6:338.48-44(1-22) the possibility of investment return in this activity. The non-
(497.11) parametric Kruskal-Wallis test was employed to examine
differences between groups. The research revealed no

Keywords: statistically significant difference in the level of satisfaction
rural tourist households, with tourist visits and capacity occupancy among respondents
economic sustainability, with different demographic, socio-economic, and business
economic efficiency, agro- characteristics. Regarding satisfaction with income from
tourism, socio-economic rural tourism and the possibility of investment return in
development. rural tourism among respondent groups, the application of

the Kruskal-Wallis test detected differences only based on
JEL: OI8, R51, Z32, L83, Q56 the Age of the respondents and Dominant sources of income
in the rural tourist household.

Introduction

Although all the natural, cultural, and social conditions for its development already
exist (natural resources, significant agricultural land, a high percentage of agriculturally
active population, traditional agricultural practices, lack of soil pollution and the
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potential for the production of “healthy food,” good potential for the development of
complementary activities like hiking, recreation, hunting, fishing, horseback riding,
participation in locals’ daily activities, tasting traditional local gastronomic specialties,
etc.), Serbia’s level of competitiveness in the field of rural and agro-tourism is currently
not particularly high.

In many European Union countries, rural tourism is integrated into strategies for the
development of regions and rural areas, which helps retain the population in place, create
new jobs, and contribute to the socio-economic advancement of underdeveloped areas.
(Mubhi, 2013). The growth of rural tourism can contribute to the economic development
of rural areas, and the industry’s synergistic development can be facilitated by objective
analysis of rural tourism (Dong, 2022).

The training of rural hosts to participate in this activity is one of the most crucial
responsibilities in the development of agrotourism and rural tourism. The study’s
objective is to determine how satisfied Serbian rural tourist household (RTH) operators
are with the financial aspect of sustainable rural tourism on their properties.

This dimension of sustainability is represented through two dependent variables: (1)
satisfaction with tourist visits and occupancy rates of accommodation facilities, and
(2) satisfaction with income generated from rural tourism and the ability to recoup
investments made in this activity. Additionally, the authors investigate whether attitudes
regarding the examined variables differ between groups of respondents with different
demographic and socio-economic characteristics.

Literature review

Research on sustainable livelihoods in tourism contexts has primarily concentrated on
the following areas: analyzing the sustainable livelihoods of rural households in various
tourism communities, such as ethnic and heritage tourism sites (Su et al., 2016a; Ya-
juan et al., 2016); improving and refining the framework for sustainable livelihoods
in tourism context (Su et al., 2019; Shen et al., 2008; Su et al., 2016b); analyzing the
external effects of rural tourism livelihoods (Nyaupane & Poudel, 2011; Josimovi¢
et al., 2024), and quantitatively analyzing the impact of tourism development on the
framework’s components from social, economic, and human perspectives, especially
on livelihood capital (Wang et al., 2021), livelihood strategies (He et al., 2014), and
livelihood outcomes (Cui et al., 2017; Lazovi¢ et al., 2024).

Itis evident from earlier research that the sustainable livelihoods framework has developed
into a useful instrument for examining the social and economic circumstances of rural
households in rural tourist locations (Hua & Yuxiang, 2020). Through semi-structured
interviews and questionnaires, the study of Agustin at all assesses how competitive
communities are as tourist destinations (Agustin et al., 2022; Josimovic et al., 2024).

Rural tourism development can have indirect effects on the economy in addition to
direct ones, like increasing villagers’ income levels. It can also raise government tax
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revenues, feed the populace through dividends and subsidies, and strengthen farmers’
capacity through free vocational training (Scheyvens, 2007; Lapeyre, 2010).

In actuality, additional elements from the destination’s stakeholders may have an impact
on the sustainability of their means of subsistence (Rodriguez Diaz, Espino Rodriguez,
2016). Agro-tourism provides development opportunities for small businesses that
would otherwise be unprofitable in rural communities with low population density.

Additionally, agro-tourism aligns with existing rural enterprises, such as family
farms, helping them generate secondary income. (Wilson et al, 2001). Numerous rural
households have included tourism into their livelihood plan as a result of changes
brought about by economic requirements and efforts to reduce poverty in rural areas
(Iorio & Corsale, 2010; Snyder & Sulle, 2011; Wu & Pearce, 2014; Nyaupane &
Poudel, 2011).

The studies that follow, which concentrate on how tourism affects household livelihoods,
have grown in (Ashley, 2000; Melita & Mendlinger, 2013; Nepal, 1997; Anup &
Parajuli, 2014; Leon, 2007). The desire and need to return to roots and a simpler way
of life, devoid of complex organization, stress, and urban environments, is leading to
increasing interest in rural areas” (Kastenholz et al., 1999).

The relative technological stagnation of our agricultural production (extensive
production methods, low use of mineral fertilizers, reduced pesticide consumption,
etc.) could align with the global trend (production and consumption of healthy organic
food) and could overnight become a significant competitive advantage and form of
differentiation for Serbia’s tourism products (Djenadi¢, 2012).

Jiang suggests that future research should address different avenues for integrating
agritourism with agricultural eco-efficiency (Jiang, 2022). Identifying different
categories of potential visitors (e.g., families, seniors, young people, active tourists,
tourists with special interests, etc.) plays a crucial role in creating an appropriate
offering. Each of these visitor categories has different preferences, interests, and
requirements, making it necessary to develop diverse offerings and services for each of
these segments in agro-tourism (Muhi, 2013).

Materials and methods

To address the research objective, the authors conducted a survey using an online
questionnaire managed through Google Forms software. The sample included
respondents who are operators of rural tourist households (RTH) in the Republic of
Serbia. Questionnaires were sent to all households, and 132 responses were received.
Since some respondents did not complete the survey or provide feedback, it is considered
a non-random error, specifically an error due to non-response. The questionnaire
contained numerous questions related to rural tourism activities on RTHs, but for the
purposes of this study, only a subset of these questions was utilized.
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To examine the level of satisfaction of respondents with the economic dimension of
sustainability in rural tourism activities and to determine if there are differences based on
groups of respondents with different demographic and socio-economic characteristics,
two dependent variables (DVs) were formed:

1. DV 1: Occupancy rates (satisfaction with tourist visits);

2. DV 2: Income generated and return on investment (satisfaction with income
from rural tourism and the ability to recoup investments in rural tourism).

Respondentsrated these variables ona Likertscale from 1 to 5 (1: Notsatisfied; 2: Slightly
satisfied; 3: Moderately satisfied; 4: Satisfied; 5: Extremely satisfied). Simultaneously,
as independent variables based on which different groups of respondents were formed,
the following variables on a nominal scale were analyzed:

1. Gender of the person/persons most engaged in rural tourism;

Age of the respondents most engaged in rural tourism;

Education of the person most involved in rural tourism;

Experience in rural tourism (years spent in rural tourism);

Capacity size (number of individual beds per household);

Rural tourism as a type of activity (the only profitable activity on the household
or additional/supplementary profitable activity)

7. Tourist content at the rural tourist household;

8. Dominant sources of income in the rural tourist household;

9. Beneficiaries of incentives for the development of rural tourism.

A

In addition to descriptive statistical analysis, various methods of statistical inference
were used. For examining differences between groups in the level of the DV 1 variable,
as well as in the level of the DV2 variable, the non-parametric Kruskal-Wallis test (an
alternative to one-way ANOVA) was employed. The factor under consideration is one
of the 9 independent variables listed.

This test is utilized for comparing the medians of three or more independent groups,
testing the null hypothesis that k (k>2) independent samples belong to the same
underlying population. The null hypothesis (H,) states that there is no difference in
medians among the underlying populations to which the samples belong, while the
alternative hypothesis (H,) states that there is a difference in medians. The statistic for
the Kruskal-Wallis test is obtained through the formula (Cohen, J., 1998).

& (n+1)

H=|———) Y |-3(n+1) where:
n(n+ 1)% n,

k — is the number of samples or basic groups being analyzed;

n,— is the number of elements in the i-th sample;

n — is the total number of elements in all samples;
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T; — is the sum of ranks in the i-th sample.

The distribution of the H statistic can be approximated by the chi-square distribution
with k—1 degrees of freedom. Therefore, practically, the difference in medians between
three or more basic groups can be tested using the chi-square test. If the obtained
p-value is less than 0.05, the null hypothesis is rejected. In the case of comparing the
medians of two basic groups or two groups of respondents, the Mann-Whitney U test
was used for inference. The statistic for the Mann-Whitney U test is:

Ui = nminz+ M — R, Uz=ninz2+ M — R2

2 2

The Mann-Whitney U test is a non-parametric test in which the data in each group are
first ordered from lowest to highest. Values in the entire data set, from both the control
and treated groups, are then ranked, with the average rank being assigned to tied values
as it is for the Wilcoxon rank-sum test. The ranks are then summed for each group,
and U is determined:

where n, n, are the sample size for control and treated groups, respectively; R,, R, are
the sum of ranks for the control and treated groups; and U, U, are the Mann-Whitney
statistic for both groups. In the research, we combined both samples and ranked the
data. The test statistic is the smaller sum between the sum of ranks of one sample and
the sum of ranks of the other sample.

Fortheapplication oftests (Kruskal-Wallis and Mann-Whitney U test), basic assumptions
were met (random, independent samples belong to continuous populations; data are
available in the form of ranks, i.e., on an ordinal measurement scale). The choice of
these tests was conditioned by the nature of the research. Namely, for assessing the level
of satisfaction of respondents with various dimensions of the economic sustainability of
rural tourism, given the data available at the ordinal and nominal measurement scales,
the application of non-parametric methods proved to be the most suitable.

Results and Discussion

The sample consists of 132 respondents, operators of rural tourist households (RTH) in
Serbia. Although formally and legally, the provision of accommodation and hospitality
services at RTH can be conducted by a company, another legal entity, an entrepreneur,
and/or an individual, all respondents except one identified themselves as individuals
engaged in rural tourism. Only one respondent was based in the Belgrade region, 10
in the Vojvodina region, 78 in the Sumadija and Western Serbia region, and 43 in the
Southern and Eastern Serbia region. This sample structure territorially corresponds to
the distribution of RTH in Serbia.

The structure of respondents according to nominal variables is presented in Table 1.
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Table 1. Structure of the sample

Sample characteristics No Structure (%)
| Region
—  Beogradski region 1 0.8
—  Region Vojvodina 10 7.6
—  Sumadija i Zapadna Srbija 78 59.1
— Juznai Isto¢na Srbija 43 32.6
Total 132 100.0
II Gender of person/persons most engaged in rural tourism
— Female 77 58.3
~ Ml fg 27.3
—  Both (male and female are included in business) 14.4
Total 132 100.0
I1I Age range of the respondents
—  Young (<40) 25 19.7
—  Middle aged (41-64) 77 60.6
—  Older (>65) 25 19.7
Total 127 100.0
IV Education of the person who is most involved in rural
tourism . 1 23
—  Primary school
. 75 56.8
—  High school 46 348
—  Higher school, faculty, master’s degree, doctorate
Total 132 100.0
V Experience in rural tourism (years spent in rural tourism)
—  Beginners and less experienced (<5) 41 31.1
—  Middle experienced (5-14) 56 42.4
—  Very experienced (>15) 35 26.5
Total 132 100.0
VI Capacity size (number of individual beds per household)
—  Small size capacity (1-4 beds) 30 22.7
—  Middle size capacity (5-9 beds) 62 47.0
—  Large size capacity (10 and more beds) 40 30.3
Total 132 100.0
VII Rural tourism from the perspective of sources of household
income
—  Basic activity (the only profitable activity on the household) 32 24.2
— Additional (supplementary) profitable activity 100 75.8
Total 132 100.0
V111 Tourist content
—  Accommodation only . 4 318
—  Full board (accommodation with food and beverage sgrwse) 49 3 7'1
—  Full board and other activities (organization of excursions, 41 31'1
bicycle rental/quad rental; use of the swimming pool and etc.) )
Total 132 100.0
IX Dominant sources of income in the rural tourist household
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Sample characteristics No Structure (%)
—  Exclusively salary from the employment relationship
—  Pension only 28 21.2
—  Exclusively income from rural tourism 18 13.6
—  Other sources of income (remittances from abroad, 24 18.2
agricultural production, etc.) 18 13.6
—  Combination of different previously mentioned sources of 44 333
income
Total 132 100.0
X Beneficiaries of incentives for the development of rural
tourdsm 70 53.0
—  Beneficiaries of incentives 62 47.0
—  Not beneficiaries of incentives )
Total 132 100.0

Source: Author’s presentation based on the survey

All respondents (132 of them) provided ratings for the dependent variables on the
Likert scale, and Figure 1 shows the response scale. A total of 70.5% of respondents
are either satisfied or extremely satisfied with tourist visits and occupancy rates (42.4%

are satisfied, with 28.1% of them being extremely satisfied).

At the same time, satisfaction with the earning potential in rural tourism and the rate
of return on investment in this business activity is slightly lower. With this economic
dimension of engaging in rural tourism, the highest percentage of respondents (45.5%)

is only moderately satisfied (Figure 1).

Figure 1. Assessment of the economic sustainability of rural tourism engagement,

respondents’ response scale, %.

Extremely satisfied 13.6 281
Satisfied 8.8 424
Moderately satisfied 327
Slightly satisfied t 8.3
Dissatisfied E 38
0 5 10 15 20 25 30 35 40 45

W Satisfaction with earnings in rural tourism and possibilities of return of investments in rural tourism, %

W Satisfied with the visit of tourists and capacity occupancy, %

Source: Authors’ calculation
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The average rating of the first dependent variable (Occupancy rates, i.e., satisfaction
with tourist visits) is 3.9, with the Median and Mode having the same value (4). The
Interquartile Range (IQR) is 2, indicating that 50% of respondents’ central responses
ranged from a rating of 3 to the maximum rating of 5.

The second variable exhibits slightly less favorable values, indicating a lower level of
satisfaction among respondents with this dimension of economic sustainability in rural
tourism activities or engagement in rural tourism. Specifically, the average rating of the
second dependent variable is 3.4, with the Median and Mode having a lower value (3),
and the IQR is 1, indicating that 50% of respondents’ central responses ranged from a
rating of 3 to 4. Below are the results of testing the hypothesis whether the medians of
the observed dependent variables differ between groups of respondents with different
demographic and socio-economic characteristics using the Kruskal-Wallis test and

Mann-Whitney U test (Table 2).

Table 2. Testing differences in the values of dependent variables between groups of

of running a rural
tourist household

c? (2, n=132)=1.543, p=0.462
No statistical significance*

respondents
II}dgpendel.lt/ Dependent variable 1 Dependent variable 2
predictive variables
Gender of the Gpl, n=77: Female; Gp2, n=36: . . g )
person/persons most | Male; gp ;” E:I;: IEZEZ}Z’ 8? 5;2 ;12. 36: Male;
engaged in the tasks | Gp3, n=19: Female & male; P>, ) i

c?(2,n=132)=3.418, p=0.181
No statistical significance*

Age of the
respondents

Gpl, n=25: Young (<40); Gp2,
n=77: Middle aged (41-64); Gp3,
n=25: Older (>65)

¢? (2, n=127)=0.698, p=0.706
No statistical significance*

Gpl, n=25: Young (<40); Mean rank=79.12;
Md=4.0;

Gp2, n=77: Middle aged (41-64); Mean
rank=63.24; Md=3.0;

Gp3, n=25: Older (>65); Mean rank=51.22;
Md=3.0;

c? (2, n=127)=8.328, p=0.016

Statistical significance*

Education of the
person/persons who
are most engaged in
the tasks of running
a rural tourist
household

Gpl, n=11: Primary school; Gp2,
n=75: High school; Gp3, n=46:
Higher school, faculty, master’s
degree, doctorate;

¢? (2, n=132)=1.276, p=0.528
No statistical significance*

Gpl, n=11: Primary school; Gp2, n=75:
High school; Gp3, n=46: Higher school,
faculty, master’s degree, doctorate;

¢? (2, n=132)=1.934, p=0.380

No statistical significance*

Experience (years
of dealing in rural
tourism)

Gpl, n=41: Beginners and less
experienced (<5 years); Gp2,
n=56: Middle experienced (5-
14 years); Gp3, n=35: Very
experienced (> 15 years);

¢ (2,n=132)=3.991, p=0.136
No statistical significance*

Gpl, n=41: Beginners and less experienced
(<5 years); Gp2, n=56: Middle experienced
(5-14 years); Gp3, n=35: Very experienced
(> 15 years);

¢? (2, n=132)=0.925, p=0.630

No statistical significance*
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Capacity size
(number of
individual beds per
household)

Gpl, n=30: Small size capacity
(1-4 beds); Gp2, n=62: Middle
size capacity (5-9 beds); Gp3,
n=40: Large size capacity (> 10
beds)

¢ (2, n=132)=2.535, p=0.282
No statistical significance*

Gpl, n=30: Small size capacity (1-4 beds);
Gp2, n=62: Middle size capacity (5-9 beds);
Gp3, n=40: Large size capacity (> 10 beds)
¢ (2,n=132)=3.126, p=0.210

No statistical significance*

Rural tourism as a
type of activity

Group 1, n=32: Basic activity
(the only profitable activity on
the household); Group 2, n=100:
Additional (supplementary)
profitable activity

U=1376.0, z= -1.261, p=0.207
No statistical significance*

Group 1, n=32: Basic activity (the only
profitable activity on the household); Group
2, n=100: Additional (supplementary)
profitable activity

U=1417.5, z=-1.034, p=0.301

No statistical significance*

Tourist content

Gpl, n=42: Accommodation
only; Gp2, n=49: Full board
(accommodation with food and
beverage servise); Gp3, n=41:
Full board and other activities
¢? (2, n=132)=0.735, p=0.692
No statistical significance*

Gpl, n=42: Accommodation only; Gp2,
n=49: Full board (accommodation with
food and beverage servise); Gp3, n=41: Full
board and other activities

¢ (2,n=132)=0.958, p=0.619

No statistical significance*

Dominant sources of
income in the rural
tourist household

Gpl, n=28: Exclusively and only
salary; Gp2, n=18: Pension only;
Gp3, n=24: Exclusively and only
income from rural tourism; Gp4,
n=18: Other (remittances from
abroad, agricultural production,
other); Gp5, n=44: Combination

of different previously mentioned

sources of income;
c? (4, n=132)=4.552, p=0.336
No statistical significance*

Gpl, n=28: Exclusively and only salary,
Mean rank=72.91, Md=3.5;

Gp2, n=18: Pension only, Mean rank=46.33,
Md=3.0;

Gp3, n=24: Exclusively and only income
from rural tourism, Mean rank=76.46,
Md=4.0;

Gp4, n=18: Other (remittances from abroad,
agricultural production, other), Mean
rank=55.61, Md=3.0;

GpS, n=44: Combination of different
previously mentioned sources of income,
Mean rank=69.69, Md=3.0;

c? (4, n=132)=10.445, p=0.034

Statistical significance*

Beneficiaries of
incentives for the
development of rural
tourism

Group 1, n=70: Beneficiaries of
incentives; Group 2, n=62: Not
beneficiaries of incentives;
U=1984.5, z=-0.897, p=0.370
No statistical significance*

Gp 1, n=70: Beneficiaries of incentives; Gp
2, n=62: Not beneficiaries of incentives;
U=2132.5, z=-0.182, p=0.855

No statistical significance*

Source:Author’s presentation. *

* Significance level of 0.05.

In Table 2, the results of the Kruskal-Wallis and Mann-Whitney U tests for testing
differences between different groups in the levels of the first and second dependent
variables are presented.

In the second column of Table 2, the results for DV1 are provided.

If Gender of the person/persons most engaged in the tasks of running a rural tourist
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household is considered as a factor, with levels (treatments) being: Male, Female, it is
concluded that this factor does not affect the variability of the observed phenomenon,
i.e., occupancy rates, because the p-value is >0.05.

1.

54

If Age of the respondents is considered as a factor, with levels (treatments)
being: Young, Middle aged, Older, it is concluded that this factor does not affect
the variability of the observed phenomenon, i.e., occupancy rates, because the
p-value is >0.05.

If Education of the person/persons who are most engaged in the tasks of running
a rural tourist household is considered as a factor, with levels (treatments)
being: Primary school, High school, Higher school, faculty, master’s degree,
doctorate, it is concluded that this factor does not affect the variability of the
observed phenomenon, i.e., occupancy rates, because the p-value is >0.05.

If Experience (years of dealing in rural tourism) is considered as a factor, with
levels (treatments) being: Beginners and less experienced, Middle experienced,
Very experienced, it is concluded that this factor does not affect the variability of
the observed phenomenon, i.e., occupancy rates, because the p-value is >0.05.
If Capacity size (number of individual beds per household) is considered
as a factor, with levels (treatments) being: Small size capacity, Middle size
capacity, Large size capacity, it is concluded that this factor does not affect
the variability of the observed phenomenon, i.e., occupancy rates, because the
p-value is >0.05.

If Rural tourism as a type of activity is considered as a factor, with levels
(treatments) being: Basic activity (the only profitable activity on the household),
Additional (supplementary) profitable activity, it is concluded that this factor
does not affect the variability of the observed phenomenon, i.e., occupancy
rates, because the p-value is >0.05.

If Tourist content is considered as a factor, with levels (treatments) being:
Accommodation only, Full board (accommodation with food and beverage
service), Full board and other activities, it is concluded that this factor does
not affect the variability of the observed phenomenon, i.e., occupancy rates,
because the p-value is >0.05.

If Dominant sources of income in the rural tourist household is considered as a
factor, with levels (treatments) being: Exclusively and only salary, Pension only,
Exclusively and only income from rural tourism, Other (remittances from abroad,
agricultural production, other), Combination of different previously mentioned
sources of income, it is concluded that this factor does not affect the variability
of the observed phenomenon, i.e., occupancy rates, because the p-value is >0.05.

If Beneficiaries of incentives for the development of rural tourism is considered
as a factor, with levels (treatments) being: Beneficiaries of incentives, Not
beneficiaries of incentives, it is concluded that this factor does not affect the
variability of the observed phenomenon, i.e., occupancy rates, because the
p-value is >0.05.
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It is concluded that there is no statistically significant difference in the values of the
first dependent variable (DV1), i.e., the level of satisfaction with the visit of tourists
and capacity occupancy, between groups of respondents with different demographic,
socio-economic, and business characteristics.

Currently, the findings indicate that people view tourism’s benefits favorably, seeing
it as a means of obtaining work and elevating their standard of living. Because of the
benefits that they personally derive from socio-cultural aspects (the advancement of
arts and crafts, the enhancement of social life and amenities), a sizable portion of the
rural population is willing to support the development of sustainable tourism.

The local population is open to supporting the growth of sustainable tourism as long
as the perceived benefits are significant. The local community is more supportive of
developing future tourist initiatives when perceived economic, sociocultural, and
infrastructure benefits are strong.

In the second column of Table 2, the results for DV2 are provided.

1. If the factor observed is the Gender of the person/persons most engaged in the
tasks of running a rural tourist household, with levels (treatments) being Male
and Female, it is concluded that this factor does not affect the variability of the
observed phenomenon, i.e., the earned income and return on investment, as the
p-value > 0.05.

2. If the factor observed is the Age of the respondents, with levels (treatments)
being Young, Middle aged, and Older, it is concluded that this factor affects the
variability of the observed phenomenon, i.e., the earned income and return on
investment, as the p-value < 0.05.

3. If the factor observed is the Education of the person/persons most engaged in
the tasks of running a rural tourist household, with levels (treatments) being
Primary school, High school, Higher school, faculty, master’s degree, and
doctorate, it is concluded that this factor does not affect the variability of the
observed phenomenon, i.e., the earned income and return on investment, as the
p-value > 0.05.

4. Ifthe factor observed is the Experience (years of dealing in rural tourism), with
levels (treatments) being Beginners and less experienced, Middle experienced,
and Very experienced, it is concluded that this factor does not affect the
variability of the observed phenomenon, i.e., the earned income and return on
investment, as the p-value > 0.05.

5. If the factor observed is the Capacity size (number of individual beds per
household), with levels (treatments) being Small size capacity, Middle size
capacity, and Large size capacity, it is concluded that this factor does not affect
the variability of the observed phenomenon, i.e., the earned income and return
on investment, as the p-value > 0.05.

6. If the factor observed is the Rural tourism as a type of activity, with levels
(treatments) being Basic activity (the only profitable activity on the household)
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and Additional (supplementary) profitable activity, it is concluded that this
factor does not affect the variability of the observed phenomenon, i.e., the
earned income and return on investment, as the p-value > 0.05.

If the factor observed is the Tourist content, with levels (treatments) being
Accommodation only, Full board (accommodation with food and beverage
service), and Full board and other activities, it is concluded that this factor does
not affect the variability of the observed phenomenon, i.e., the earned income
and return on investment, as the p-value > 0.05.

If the factor observed is the Dominant sources of income in the rural tourist
household, with levels (treatments) being Exclusively and only salary, Pension
only, Exclusively and only income from rural tourism, Other (remittances
from abroad, agricultural production, other), and Combination of different
previously mentioned sources of income, it is concluded that this factor affects
the variability of the observed phenomenon, i.e., the earned income and return
on investment, as the p-value < 0.05.

If the factor observed is the Beneficiaries of incentives for the development of
rural tourism, with levels (treatments) being Beneficiaries of incentives and
Not beneficiaries of incentives, it is concluded that this factor does not affect
the variability of the observed phenomenon, i.e., the earned income and return
on investment, as the p-value > 0.05.

The Kruskal-Wallis test revealed differences in the degree of satisfaction with income
from rural tourism and the possibility of investment return in rural tourism between
groups of respondents based on two nominal variables (Table 2):

» Age of the respondents (p=0.016) and

» Dominant sources of income in the rural tourist household (p=0.034).

It is concluded that the Age of the respondents and Dominant sources of income in
the rural tourist household influence the variability of the variable Income earned and
return on investment.
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Figure 2. Box plot - The influence of the age of the respondents on the grades of DV 2
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Such a result can be explained by assuming that older individuals may lack the capacity,
competencies, or various resources to enhance activities related to rural tourism,
thereby increasing their income from this activity. Meanwhile, younger individuals
possess greater enthusiasm, capacities, knowledge, as well as numerous and diverse
competencies required in managing rural tourist households, leading to a higher level of
satisfaction with income from this activity. Improving the economic efficiency of rural
tourist households involves significant financial resources that can be obtained in various
ways. Well-designed projects in tourism and tourist infrastructure would yield significant
economic benefits and justify the investment of funds from the European Union.

Figure 3. Box plot-Influence of dominant sources of income on the household on ratings of DV 2.
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Table 3. The Interquartile Range (IQR) for DV 2 by the independent variable Dominant
sources of income in the rural tourist household

IQR Percentiles (25, 75)

Gpl, n=28: Exclusively and only salary 1 3.0-4.0
Gp2, n=18: Pension only 0 2.75-3.0
Gp3, n=24: Exclusively and only income from rural tourism 1 3.0-4.0
Gp4, n=18: Other (remittances from abroad, agricultural production,

1 2.75-4.0
other)
Gp5, n=44: Combination of different previously mentioned sources ) 3.0-4.0
of income T

Source: Authors’ calculation

The resultindicates that rural tourist household operators whose income is predominantly
and solely from pensions rate their satisfaction with earnings from rural tourism and
the possibility of investment return the least favorably. This can be attributed to various
factors, starting from the high probability that the pension may not provide a satisfactory
standard of living and the ability to invest in activities related to rural tourism, to the
fact that these individuals are older and may not have the capacity to enhance activities
related to rural tourism, thus affecting their earnings from this activity.

Conclusions

Local specificity and resource availability pose challenges in creating a universal model for
the development of products and destinations in rural tourism (Mathieson & Vall, 1982).
According to the Master Plan for Sustainable Development of Rural Tourism in Serbia
(2011, p. 104), both villages and farms will require the following support framework:

e Definition of the concept and establishment of minimum criteria to be met to
obtain official certification.

e Application process for certification or minimum characteristics required for
participation in the support program to meet minimum standards.

e Awareness, training, and technical assistance to candidates for support schemes
and for final certification.

e Subsidy scheme for villages and farms.

e Review and certification process.

e Promotion and commercialization process.

Taking into account the expressed economic and other functions of tourism, as well as
diverse and highly valuable potentials, the opportunity and appropriate significance for
the development of this sector are provided by the spatial plan of the Republic of Serbia
and its economic policies. In addition, the Tourism Development Strategy in Serbia has
established a selective approach, treating rural tourism as a priority among the forms of
tourism related to special interests.

The ability of rural communities to reap financial rewards from the growth of tourism-
related activities is referred to as rural tourism’s economic efficiency. This sector
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of tourism promotes the allure of rural locations for tourists while assisting in the
sustainability of nearby populations and ecosystems. The following are some crucial
elements of rural tourism’s economic effectiveness:

1. Economic diversification: The local economy can become more varied thanks to
rural tourism. Communities can rely on tourism as a source of revenue rather than just
traditional sectors like agriculture.

2. Increasing household income: By offering lodging, food, tour services, and the chance
to sell locally made goods and mementos, tourism gives locals a way to make money.

3. Job creation: As tourism grows in rural regions, jobs in the hotel and restaurant, tour
guide, and artistic industries, among others, may be generated.

4. Raising Investment: Infrastructure, including roads, lodging facilities, dining
establishments, and other tourist attractions, can draw investment from the tourism
industry.

5. Preservation of cultural heritage: Rural tourism may support the upkeep of regional
customs, traditions, and handicrafts, all of which enhance the appeal of the area to
tourists.

6.Improving infrastructure: Local governments frequently need to make infrastructural
improvements to fulfill the needs of tourists, which can also benefit the local populace.

7. Contribution to local consumption: When tourists stay in rural regions, they spend
money on activities, food, souvenirs, and lodging, which helps the local

8. Reduction of seasonal unemployment: By creating jobs throughout the travel season,
tourism can contribute to the reduction of seasonal unemployment.

9. Developing an identifiable destination: Fruitful rural tourism can help create a
destination that draws new tourists and continues to boost economic growth.

However, it is important to emphasize that the economic efficiency of rural tourism
requires a balance between economic benefits and the preservation of natural and
cultural resources. A sustainable approach to tourism development in rural areas should
be focused on the long-term preservation of resources and support for local communities.

The importance of non-agricultural parts of sustainable rural development is highlighted
by developed countries’ experience with the demographic and economic issues of rural
areas. These include processing industries, local product commerce, indigenous crafts,
and, most importantly, rural tourism.

The level of development of rural tourism in a country certainly depends on the overall
socio-economic development. Therefore, the total income generated by rural tourism
operators in our country is small and inadequate, but still significant from the perspective
of individual rural households. A significant effect of rural tourism development can be
the substantial involvement of female labor force in this type of activity.
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ABSTRACT

The wholesale market is a key supply channel for green
markets, linking producers and consumers locally and
globally. This study explores challenges and opportunities
for vendors, emphasizing wholesale markets’ role in
improving supply chain efficiency. Through in-depth
interviews with vendors at Kvantaska Pijaca in Novi
Sad and local green market sellers, a mixed-methods
approach was used to assess economic and communication
effects. Findings show strong alignment between vendor
operations and consumer needs, highlighting wholesale
markets’ potential to enhance rural development through
better market access and innovative distribution. The
study contributes to literature on sustainable agriculture
and offers practical recommendations to improve vendor
performance and customer satisfaction. It provides a
strategic framework for policymakers to support rural and
agricultural development in Serbia.

Introduction

The wholesale market system plays a pivotal role in the distribution of agricultural products,
serving as a critical link between producers and consumers (Ktoczko-Gajewska et al., 2024).
In Serbia, the significance of wholesale markets extends beyond economic transactions,
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contributing to the preservation of local agricultural traditions and supporting the development
of rural areas (Marin et al., 2024). However, despite their importance, these markets face
challenges related to outdated infrastructure, insufficient integration with modern digital
platforms, and a lack of strategic alignment between wholesale and green market vendors
(FAO,2018; WUWM, 2022; Pantovic¢ et al., 2023). These gaps hinder the optimization of
supply chains and the potential for achieving greater economic and social benefits.

This paper focuses on the issue of wholesale market allocation as a key factor for
improving distribution channels and connecting rural and urban markets. The primary
aim of this study is to explore the economic and communication effects of wholesale
markets as key supply channels for green markets in Serbia. By addressing existing
gaps in the literature, such as the limited understanding of vendor satisfaction, customer
behavior, and the impact of digital transformation on traditional market systems, this
research provides actionable insights for enhancing the performance and sustainability
of wholesale markets. Furthermore, the study examines how innovative approaches
in distribution and marketing can bridge the gap between rural production and urban
consumption, fostering a more resilient agricultural sector.

This research contributes to the existing body of knowledge by presenting empirical
evidence from a case study of the Kvantaska Pijaca market in Novi Sad and its
relationship with local green markets. The study integrates theoretical frameworks and
empirical findings to address the pressing need for modernization in wholesale markets.
Its innovative approach lies in the application of digital tools and communication
strategies to enhance the role of wholesale markets as drivers of rural development
and consumer satisfaction. By focusing on the intersection of economic efficiency,
customer satisfaction, and rural development, this study offers a novel perspective
on the transformation of traditional market systems. The findings are expected to
inform policymakers and market stakeholders, providing a framework for sustainable
agricultural practices and highlighting the strategic importance of integrating innovation
and digital transformation in wholesale market operations.

If wholesale markets are acknowledged as the oldest or among the oldest forms of
wholesale trade throughout history, and as precursors to the digital transformation that
bridges rural and urban areas, particularly in the trade of fruits and vegetables, we can
assume the following scenarios:

C1. “Pure market situation of trade at wholesale markets”:

This situation is characterized by the absence or minimal level of competition, which
aligns with the traditional role of wholesale markets. Under such conditions, there is
no need to consider potential interdependencies in communication between wholesale
markets and other retail establishments. The market position can be deemed realistic, as
local agricultural products (fruits and vegetables) are predominantly sold at wholesale
and green markets. The situation is considered objective when taking into account
that vendors at green markets are most often supplied by wholesale markets, while
consumers frequently visit green markets to purchase fresh products.
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C2. Expanding the range of agricultural product sales:

New products introduced at wholesale markets offer advantages such as quality associated
with geographical origin, freshness, competitive prices, and localized methods of production
and design. Given the well-established fact that local agricultural products are primarily sold
at wholesale and green markets, there is no need to further measure the impact of additional
marketing communication tools. The sales effects and communication outcomes can be
attributed to these markets. After three months of operation at the new Wholesale Market
(Veletrznica in Novi Sad), consumer attitudes can be used to evaluate the market’s impact.

C3. Establishing a sales position for agricultural products (fruits and vegetables) in new
retail and wholesale facilities:

Traditionally, markets have been closely associated with the sale of a wide range of
local products. This type of sales positioning is inherently linked to market-based sales
activities. It also involves developing a distinctive role for markets as central hubs for
the sale of local products.

C4. Market positioning of agricultural producers:

A vendor operating at a wholesale market who opens a new point of sale and takes
proactive measures to inform customers implements specific strategies to increase sales
volumes at the new location. This includes analyzing data on their own sales as well as
the sales of other producers at the wholesale market.

Wholesale markets serve as priority distribution channels for sustainable agriculture
and other rural production sectors, acting as a vital source of vitality for agricultural
communities. Innovations in production and distribution are essential for survival and
represent a foundation for market competitiveness. The distribution of agricultural
products (fruits and vegetables) through wholesale markets offers a long-term advantage
over competitors, achieved through the introduction of new or improved products or
customer-oriented services.

In the context of wholesale markets, a modern sales approach involves adopting
advancements in technology, fostering social relations, and enhancing public
communication—factors that include direct customer engagement. In today’s
environment, creativity is required in the sale of fruits and vegetables, placing
agriculture’s natural potential at the center of these efforts. A successful trade strategy
is intrinsically linked to fostering local rural development (Cvijanovi¢ et al., 2020).

The rapid development of agricultural technology and the increasing prevalence of
digital communication with customers and the public have strengthened the position of
wholesale markets as effective sales instruments globally. These attributes give wholesale
markets an advantage over other distribution channels in supporting the development
of green markets in the Republic of Serbia. The future of rural development in Serbia
undoubtedly depends on the integration of new technologies, innovative methods, and
advanced practices in production, sales, and distribution.
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Literature overview

Wholesale markets have long been recognized as specialized institutions for the bulk
trading of agricultural products, catering to a specific customer base that includes
institutional buyers, wholesalers, and retailers (Prdi¢ et al., 2019; Rustom et al., 2020).
Kuzmanetal. (2017) emphasize their pivotal role as the most critical distribution channel
for agricultural products, while Inayah et al. (2024) highlight their capacity to facilitate
the sale of large quantities of goods. However, this characterization often oversimplifies
the complexity and variability inherent in wholesale markets, particularly regarding
their adaptability to evolving market demands and integration with modern digital
tools. Investments in wholesale markets are often portrayed as beneficial projects for
enhancing market supply chains (Kuzman et al., 2020). Yet, a critical question remains:
are these investments adequately addressing the challenges posed by the global shift
toward more integrated and technology-driven supply chains? While Vlahovi¢ (2013)
positions wholesale markets as intermediaries bridging manufacturers and retailers, the
argument lacks nuance, particularly in considering how these markets compete with or
complement alternative distribution channels, such as e-commerce platforms.

Globally, wholesale markets are acknowledged as essential commercial and logistical
intermediaries in the trade of fruits and vegetables (Kuzman et al., 2018). However, as
Boiko et al. (2019) note, their role in food product marketing cannot be isolated from
the broader retail ecosystem. This interdependence raises questions about the extent
to which wholesale markets can remain competitive in light of shifting consumer
preferences and the growing emphasis on sustainability in supply chains.

Historically, markets have existed for millennia, originating with the advent of
commodity exchange around 5,000 years ago (Petrovi¢ et al., 2021). Despite their
historical significance, their evolution into modern entities has been uneven. For
example, Ostoji¢ et al. (2013) highlight their traditional focus on fresh and high-quality
products, but this focus may no longer be sufficient to sustain their relevance in an era of
digital transformation and shifting consumer demands. Modern markets are increasingly
organized into urban clusters (Marciniak, 2020), yet their integration with mobile
technologies and digital business principles remains nascent. Prdi¢ (2022) underscores
the importance of adopting mobile technology to enhance operational efficiency,
but the broader literature provides limited empirical evidence on the actual impact
of such innovations. Moreover, consumer loyalty to markets in Serbia, traditionally
rooted in local and repeat purchases, may erode without proactive measures to adapt
to changing market dynamics (Prdi¢, 2022). The retail sector, as Rosa et al. (2018)
observe, is continuously evolving, and the success of agri-food supply chains hinges
on the strength of each link (Gazdi¢ et al., 2022). However, existing literature tends to
focus on individual links rather than the systemic challenges affecting the entire chain.
For instance, while Mileti¢ et al. (2022) emphasize the strategic importance of after-
sales assessments, these analyses often neglect the unique complexities of wholesale
markets. Similarly, Sekuli¢ et al. (2023) analyze product life cycles through consumer
attitudes but fail to address the role of wholesale markets in influencing these attitudes.
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Urban development and social welfare regulation, as discussed by Gaji¢ et al. (2024)
and Kotler et al. (2008), are critical components of market ecosystems. Yet, the
literature rarely connects these macro-level considerations with the operational realities
of wholesale markets. Additionally, as Kosti¢ (2022) points out, social media marketing
requires distinct strategies to build brand loyalty—an area where wholesale markets
remain underexplored.

A notable gap in domestic literature is the lack of empirical studies on the factors
influencing the development of green markets through wholesale market strategies.
While theoretical explorations exist, they often fail to capture the dynamic interplay
between wholesale markets, small markets, producers, and other stakeholders. This
paper seeks to address this gap by presenting empirical research that examines these
interactions and highlights the potential for wholesale markets to drive rural and
agricultural development.

While wholesale markets are often depicted as indispensable to agricultural supply
chains, the literature reveals significant gaps in understanding their adaptability,
integration with modern technologies, and broader role in sustainable development.
By critically analyzing these aspects, this study aims to contribute to a more nuanced
understanding of their function and potential in the evolving market landscape.

Materials and methods

This research focuses on analyzing the role of wholesale markets as key supply channels
for green markets in Serbia, evaluating their impact on economic efficiency and
participant satisfaction within the supply chain. The methodology combines theoretical
and empirical approaches to provide a comprehensive and valid understanding of the
research problem, with clearly defined criteria for data collection and analysis.

The sample included 30 vendors from the Kvantaska Pijaca market in Novi Sad, of
which 15 were fruit vendors and 15 were vegetable vendors. This selection was based
on the criterion that participants must have at least five years of sales experience,
ensuring they are well-acquainted with market conditions and processes. Additionally,
the study involved 20 vendors from other local markets (Futoska, Limanska, Riblja,
and Satelitska markets), providing broader insights into the specific characteristics of
different sales locations within the same urban context. The decision to limit the sample
to 50 respondents stems from practical constraints, such as available research resources
and the timeframe for conducting the study. Despite this, carefully defined selection
criteria ensured the sample’s representativeness for the target group. However, the
limited sample size has implications for the external validity of the results, as the
findings cannot be fully generalized to the broader population of vendors in Serbia.
Future research should include a larger and more geographically diverse sample to
increase the reliability of conclusions.

Primary data were collected through structured interviews conducted between March
and April 2024. A questionnaire, used as the main research instrument, was designed
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to examine key aspects of vendor satisfaction and communication. The questions were
formulated using a Likert scale ranging from 1 to 5, where 1 indicated the lowest level of
satisfaction or agreement, and 5 indicated the highest level. The questionnaire covered
demographic and socio-economic characteristics of the respondents, satisfaction with
current sales conditions, the level of awareness about the new wholesale market, and
perceptions of future sales opportunities.

The validity of the collected data was ensured through a rigorous research design
and the application of appropriate criteria for participant selection. However, moral
hazard was identified as a potential risk, as respondents might provide answers that
align with their interests rather than reflect actual conditions. To minimize this bias, the
interviews were conducted in a controlled environment, with neutral question phrasing
and respondent anonymity. Data analysis was performed using descriptive statistics
and significance tests to evaluate the research hypotheses. The results were interpreted
in the context of sustainable development, economic efficiency, and communication
effects, with the aim of providing recommendations for improving wholesale markets
and their contribution to rural area development.

This methodology provides a comprehensive approach to the research, offering detailed
insights into current challenges and potential opportunities for enhancing wholesale
markets as a vital component of the agricultural product market in Serbia.. Research
hypotheses were defined from the subject problem.

H1: Vendors at the Kvantaska Pijaca market are “satisfied” with their sales

H2: Vendors at the Kvantaska Pijaca market have a positive attitude about the potential
sales opportunities at the Wholesale Market

H3: Vendors at small marketplaces are insufficiently informed about the efficiency of
purchasing goods at the Wholesale Market

Results

In data analysis, descriptive statistics (percentages, arithmetic mean, and standard error)
were used to describe the sample. There is a significant correlation between groups of
questions - categories, which is measured by the correlation coefficient of the relevance
and integration of the market communication of the vendors of Kvantaska Pijaca and
other small markets. For testing individual hypotheses, the value of all questions related
to the individual hypothesis will be used. In the hypothesis H1, the term *““Satisfaction”
refers to the degree of achievement of the economic and communication goals of the
vendors at the Kvantaska Pijaca market. Under the term “Changes in sales” in the
hypothesis H2 is meant the expected value of moving wholesale to the wholesale
market. While under the term “Insufficiently informed” in the hypothesis H3, it is
understood that vendors in small markets are insufficiently informed by the employer
and other relevant institutions about the advantages of selling at the Wholesale Market.
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Table 1. Demographic characteristics of the respondents

Farm owner 20 66.6 66.6
Farm member 6 20.0 86.6
Professional associate 2 6.7 93.3
Employee 2 6.7 100.0

Source: Author’s research

15 fruit vendors and 15 vegetable vendors took part in the survey, which was conducted
at the Kvantaska Pijaca market within the JKP Trznica Novi Sad public communal
enterprise. The largest number of respondents belongs to the farm owners (66.6%),
farm members (20%), while 6.7% of the respondents are persons who are employed
elsewhere and earn additional income on the market and professional associates,
persons who have advisory role in sales. The condition from the subject of the research
is also fulfilled, which is selling for at least 5 years on the market and maintaining a
customer database.

Investments in sustainable technology have a significant and strong positive impact
on economic development (Gaji¢ et al. 2024). In order for the process to be completed
successfully, it is necessary to have a special organizational unit in charge of the budget
within the organization (Mihajlovi¢ et al., 2022). Considering the structure of the
sample and the importance of investments and budgets for the development of the farm,
it was observed that the vendors are the responsible members of the family community,
who have an overview of most of the business and, therefore, the development strategy
and the market position of the farm.

The findings from Table 2 indicate that the gender distribution across the three
segments of respondents shows some variation, with males consistently forming the
majority in each segment. Specifically, Segment #1 and Segment #2 have a similar
male-to-female ratio (68% male and 32% female in Segment #1, and 70% male and
30% female in Segment #2), while Segment #3 demonstrates a slightly more balanced
distribution, with 60% male and 40% female respondents. The chi-square test results
(x2(df=2)=4.380, p=0.112) reveal that these differences in gender distribution are not
statistically significant at the conventional 0.05 level. This indicates that the observed
variations in gender structure across the segments could be attributed to random chance
rather than a systematic difference.

While there is a clear male dominance in all segments, the differences in gender
composition are not statistically meaningful, suggesting that gender is unlikely to play
a distinctive role in shaping responses or behaviors across these groups in the context
of this study.
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Table 2. Comparison of respondents according to gender structure

male female
Segment #1 68% 32%
Segment #2 70% 30%
Segment #3 60% 40%

¥ (df=2)=4.380
p=0.112>0.,005

Source: Author’s research

The analysis of age and education among respondents reveals distinct patterns, though
these differences are not statistically significant (Table 3). Segment #1 exhibits a
balanced age distribution, with respondents evenly spread across age categories, while
Segment #2 is predominantly composed of younger individuals aged 20—40. In contrast,
Segment #3 is characterized by a higher proportion of middle-aged respondents and a
notably small percentage of those over 60. Despite these observable trends, the chi-
square test results indicate that the variations in age distribution across the segments
are not significant (y2(2, n=150)=2.377, p=0.307), suggesting that the differences may
be random.

When examining education levels, respondents predominantly possess primary and
secondary education across all segments, with higher education being less common and
advanced degrees (master’s or PhD) even rarer. While the distribution appears to vary
slightly, with Segment #1 having a slightly higher representation of individuals with
lower education levels, and Segments #2 and #3 showing a modest increase in higher
education, these differences are also not statistically significant (¥2(2, n=150)=3.794,
p=0.147). This implies that educational attainment does not differ systematically
between the groups and is unlikely to influence responses or behaviors in a meaningful
way within the context of this study.

Table 3. Comparison of respondents according to age and education

Primary
20-40 40,160 | Over 60,1 and higher 1 aster, PhD
secondary | education
education
Segment #1 24% 40% 36% 50% 32% 15%
Segment #2 62% 26% 60% 46% 42% 14%
Segment #3 14% 34% 4% 54% 42% 11%
cX(2, n=150)=2.377 cX(2, n=150)=3.794
p=0.307>0.05 p=0.147>0.05

Source: Author’s research
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The presented results, tested using a non-parametric test (Kruskal-Wallis test), indicate
that there is no statistically significant difference between the segments (fields) when it
comes to the age of the respondents or when looking at the level of education.

The analysis of customer characteristics at the Kvantaska Pijaca market reveals
important patterns regarding the type and behavior of customers. Small-scale customers,
who predominantly represent individual buyers or smaller business owners, account for
a total of 2,150 visits, of which 250 resulted in purchases at the point of sale. Large-
scale customers, such as wholesalers and larger businesses, contribute 1,340 total
visits, with 240 involving direct purchases. Potential customers, those who visited the
market but may or may not have engaged in transactions, represent the largest segment,
with 6,120 total visits and 1,020 resulting in purchases. This data highlights that while
potential customers constitute the majority of market visitors, their conversion rate
into actual buyers is relatively low. Conversely, small-scale and large-scale customers
demonstrate higher conversion rates, indicating more consistent purchasing behavior.
The total visitor count of 9,610 underlines the significant traffic at the Kvantaska Pijaca
market, yet the challenge lies in effectively converting potential customers into active
buyers to optimize market performance and sales outcomes. These insights suggest
opportunities for targeted marketing strategies and improved communication to better
engage potential customers and increase overall market efficiency (Table 4).

Table 4. Characteristics of customers at the Kvantaska Pijaca market

Customers who visited

Characteristics of Customers who visited the point of sale (and
customers the point of sale may or may not have
bought products on the
market)

Small-scale 250 1900 2150
Large-scale 240 1100 1340
Potential 1020 5100 6120
Total 1510 8100 9610

Source: Results of a survey of vendors’ stands; Author’s calculation

1. Small-scale customers - purchase value less than €3000€ in the previous year (2023)
2. Large-scale customers - purchase value greater than €3000 in the previous year (2023)
3. Potential customers - they have not bought products at the point of sale

Visitors to a point of sale at the Kvantaska Pijaca market can be existing or potential
customers. By communicating at the point of sale, existing customers and their loyalty as
well as potential customers can be influenced. Researching the attitudes and perceptions
of potential customers, vendors must do direct personal communications and apply live
word at the point of sale, but also with other marketing communication instruments in
order to influence their purchase intentions. The collected data is part of the sales and
communication strategy of the vendors. When it comes to the research hypothesis:
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H1: Vendors at the Kvantaska Pijaca market are “satisfied” with their sales

During the interview itself and conversations with fruit and vegetable vendors, the
view that the requirement for an interview is to sell products for at least 5 years, is
very important. This condition is set for the relevance of the research. The surveyed
wholesalers and retailers in response to the question from hypothesis H1 were able to
give an answer on a scale from 1 to 5, where 1 expressed the least satisfaction, and 5
extreme satisfaction.

Table S. Data on the average rating of satisfaction with sales at
the Kvantaska Pijaca market (tested value = 2.7)
One-Sample Statistics

Standard Standard error of

deviation the mean (SEM)
Satisfaction 30 2.5407 0.75089 0.07657

Source: Author’s research

Table 6. One sample test, average satisfaction rating (tested value = 2.7).
95% confidence interval for the difference

One-Sample Test

Sig. Mean

(2-tailed) Difference SoueE Upper

Satisfaction |-2.233 29 0.029 -0.16835 -0.3212 -0.0166

Source: Author’s research

According to the obtained empirical test data, the significance a*=0.029=2.9%, we
got the value a*<5%, indicating that the average value (satisfaction rating) differs
from the tested value, which therefore further indicates that the hypothesis that the
average satisfaction rating on to the entire Kvantaska Pijaca market is 2.7 cannot be
confirmed. The first hypothesis, which states that the vendors at Kvantaska Pijaca are
“satisfied” with their sales, is not valid, even though the vendors gave an average rating
of 2.54. This conclusion arises from the fact that a satisfaction rating of 2.54 is below
the reference threshold that would be considered the benchmark for “satisfaction.”
For example, in the context of a Likert scale, where a score of 3 or higher is often
interpreted as neutral or positive perception, a score below this threshold (such as 2.54)
indicates dissatisfaction.

Therefore, while the rating is quantified, it is not high enough to support the claim
that the vendors are “satisfied.” This conclusion is further supported by empirical
tests, which reveal a significant difference between the obtained average value and
the expected satisfaction rating of 2.7, further indicating that Hypothesis H1 was not
accepted.

Based on the database of wholesalers (vendors) about customer characteristics in Table
7, a survey of vendors was also conducted on the same basis, whether small-scale,
large-scale and potential customers from their database would visit their points of sale
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at the new Wholesale Market (Table 8). The goal was to determine the impact of the
Wholesale Market on the awareness of the visit itself and the visit to the vendor’s point
of sale and the interest of potential customers in visiting the Wholesale Market and the
vendor’s point of sale.

Through research, it is necessary to determine the degree of awareness about the new
Wholesale Market and the visit to the vendors’ point of sale. In this case, it is necessary
to apply the Likert ranking scale from 1 to 5, where 1 is low interest (no visit to the
Wholesale Market and no purchase intentions), while 5 is a very high interest in visiting
the Wholesale Market and the point of sale (high level of interest in the Wholesale
Market and high level of purchase intentions).

Table 7. Vendors’ plans to sell on the wholesale market

Small-scale customers
Bought at your point of sale
and at the market

Haven’t bought at your point
of sale and at the market

2.63 (n=90) 0.22

2.78 (n=85) 0.19

Large-scale customers
Bought at your point of sale
and at the market

Haven’t bought at your point
of sale and at the market
Potential customers

Bought at your point of sale
and at the market

Haven’t bought at your point
of sale and at the market

3.24 (n=83) 0.18

3.10 (n=80) 0.18

2.38 (n=75) 0.21

2.30 (n=70) 0.24

Source: Results of a survey of the Kvantaska Pijaca market vendors’ stands; Author’s
calculation (1 = no purchase plans; 5 = very defined purchase plans)

The results of the research on visits to the new Wholesale Market and purchase intentions
are shown in Table 7 and Table 8. The data on vendors’ plans to sell on the wholesale
market, as presented in Table 7, reveals distinct patterns based on customer type and
purchasing behavior. For small-scale customers, the arithmetic mean of vendors’ plans
to sell on the wholesale market is slightly higher (2.78) for those who did not buy at the
point of sale or market compared to those who did (2.63). This indicates a marginally
stronger inclination to consider the wholesale market among vendors catering to non-
buying small-scale customers, although the difference is relatively small. Large-scale
customers, representing wholesalers and businesses with higher purchasing power,
show the highest overall scores among all customer types. Vendors serving large-scale
customers who bought at the point of sale or market report a mean score of 3.24, while
those serving non-buying customers report a slightly lower mean of 3.10. These results
suggest that vendors perceive significant opportunities for engaging with large-scale
customers on the wholesale market, particularly those who are already purchasing.
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Potential customers, who form the largest group, show the lowest levels of vendor
intent to sell on the wholesale market. The arithmetic mean for those who bought at
the point of sale or market is 2.38, while for non-buyers it is even lower at 2.30. This
indicates that vendors are less confident in the wholesale market’s ability to attract or
engage potential customers effectively.

The findings highlight that vendors’ plans to sell on the wholesale market are influenced
by the type of customer and their purchasing behavior. Large-scale customers appear to be
the most promising segment for wholesale market engagement, while potential customers
present a challenge in terms of conversion and vendor interest. These insights suggest
the need for targeted strategies to enhance vendor confidence and customer engagement,
particularly among potential customers, to maximize the wholesale market’s success

The cumulative analysis of buyers at the wholesale market highlights significant
differences in purchasing behavior across customer segments. Small-scale customers
who visited the point of sale had a purchase rate of 7.2% with cumulative sales per
customer of 335, compared to 3.3% and 265 for those who did not visit. This indicates
that direct interaction at the point of sale positively influences their purchasing decisions
and sales value. Large-scale customers showed the highest purchase rates, with 22.7%
of those who visited the point of sale making purchases and achieving cumulative
sales of 550 per customer. Even among those who did not visit, the purchase rate was
11.9% with cumulative sales of 328, underscoring the strong potential of this segment.
Potential customers exhibited the lowest engagement, with only 2.0% making purchases
when visiting the point of sale and cumulative sales of 250. For those who did not visit,
the purchase rate dropped to 0.6%, with cumulative sales at 176. This highlights a
significant challenge in converting potential customers into active buyers (Table 8).

Table 8. Cumulative analysis of buyers for purchases at the Wholesale Market

Small-scale customers, visited the point of sale 19 79 335
(n =250)

Small-scale customers, haven’t visited the point

of sale (n=1700) 63 3.3 265
Large-scale customers, visited the point of sale 46 227 550
(n=200)

Large-scale customers, haven’t visited the point

of sale (n=1020) 120 1.9 328
Potential customers, visited the point of sale (n 20 20 250
=1010)

Potential customers, haven’t visited the point of

sale 74 0.6 176
(n =10200)

Source: Results of a survey of the Kvantaska Pijaca market vendors’ stands; Author’s
calculation
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It should be noted that the planned relocation period is March or April, which is
favourable for continued work, both due to the sales range and weather conditions.
However, based on the communication findings during the survey of vendors, the
author’s experience as well as the proposal for the location of the Wholesale Market
(the area of the current Najlon Pijaca market), the vendors expect real economic effects
already at the beginning of September. The communication effects were achieved at
the Kvantaska Pijaca market itself, they are very significant due to the already existing
knowledge of the customers about the quality, price and freshness of the products.

Analyzing the economic effects based on the cumulative analysis of sales at the wholesale
market (Table 8), it is possible to calculate the rate of return on the investment by renting
a sales place at the Wholesale Market. The overall economic effect of leasing space at
the Wholesale Market, viewed from the point of view of purchase plans, is obtained by
multiplying the value of the realized sales by the observed customer categories with the
average gross profit rate. The short-term rate of return on the investment in percentages
represents the lower limit of the value of a new point of sale at Wholesale Market in
terms of short-term sales. In the long term, communication effects are achieved through
advertising, digital marketing, sales promotion and word of mouth. If we assume that
the vendors will continue to maintain a database of customers, it is possible to determine
the economic and communication effects of selling on the Market for a longer period
of time. Therefore, based on the database of customers and realized sales, it is possible
to calculate income as a function of time in a certain observed period after relocation.
When it comes to the research hypothesis:

H2: Vendors at the KvantaSka Pijaca market have a positive attitude about the potential
sales opportunities at the Wholesale Market

According to the empirical significance data obtained, a*=0.946==94.6% a*>5, which
means that the average value (score of positive expectations of wholesalers) does not
differ from the tested value, which indicates that the hypothesis H2 can be accepted,
that the average score of expectations on sale is 4 at the new Wholesale Market in the
entire set (Table 9 and 10).

Table 9. Data on average score of positive change in sales (tested value = 4)

One-Sample Statistics

Change in sales 30 3.98847 .63771 .06411

Source: Author’s research
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Table 10. One sample test, average score of positive sales expectations (tight value=4). 95%
Confidence Interval of the Difference

One-Sample Test

Change in

-.078 29 946 .00504 -.1332 1232
sales

Source: Author’s research

Data from the survey of vendors at the Futoska Pijaca, Limanska Pijaca, Riblja Pijaca
and Satelitska Pijaca markets are shown in Table 11. The research was conducted
on a sample of 5 fruit vendors and 5 vegetable vendors in each individual market.
Respondents had the opportunity to rate their opinion on various statements from the
research questions satisfaction/insufficient communication/consumer behavior from 1
to 5, where 1 indicated a strongly negative opinion, and 5 a strongly positive one.
According to the data in table 11, the score of “satisfaction” variable with the place of
purchase of goods of market vendors who sell at the “Futoska Pijaca” market is 2.4280,
of those who sell at the “Limanska Pijaca” market it is 2.6280, of those who sell at the
“Riblja Pijaca” market is 2.4456 and on the “Satelitska Pijaca” market it is 2.8112.
The average score of respondents’ satisfaction in the area of all markets is 2.5205. The
estimated score of “insufficient communication” on “Futoska Pijaca” market is 4.4270,
on “Limanska market” - 4.2270, on “Riblja Pijaca” market - 4.3476, on “Satelitska
Pijaca” - 4.0132. The average rating of insufficient communication in the area of all
markets from the research is 4.2204. The average rating of “consumer behavior” on
the “Futoska Pijaca” market is 4.1280, on the “Limanska Pijaca” market 4.0780, on
the “Riblja Pijaca” market it is 3.9856, on the “Satelitska Pijaca” market - 4.2102. The
average rating of consumer behavior in all small markets from the survey is 3.8945.
Throughout history, markets have had their users and have continuously adapted to
their needs (Prdi¢, 2023). When it comes to the research hypothesis:

H3: Vendors at small marketplaces are insufficiently informed about the efficiency of
purchasing goods at the Wholesale Market
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Table 11. Data on the average rating of satisfaction/insufficient communication/consumer
behavior, by the place of purchase of the vendors’ goods according to the location of the
market (headquarters of the market)

Futoska Pijaca -
Mean 2.4280 4.4270 4.1280
N 125 125 125
Std. Deviation 73350 73340 .63350
Median 2.4215 4.5213 4.1215
Limanska Pijaca -
Mean 2.6280 4.2270 4.0780
N 125 125 125
Std. Devitaion 71043 .67033 71043
Median 2.6657 43677 5.6677
Riblja Pijaca - Mean 2.4456 4.3476 3.9856
N 125 125 125
Std. Devitaion 73251 63251 .83251
Median 2.4135 4.5435 4.0235
Satelitska Pijaca - 2.8112 4.0132 4.2102
Mean 125 125 125
N 90124 65134 .60134
Std. Devitaion 2.6675 4.1175 4.0000
Median
2.5205 4.2204 3.8945
Total - Mean 500 500 500
N 76085 66035 .66285
Std. Devitaion 2.5000 4.5000 4.1157
Median

Source: Author’s research

The analysis of the average rating for being informed provides insights into respondents’
perceptions of their level of information. Table 12 shows that the mean rating for
“insufficiently informed” is 4.1332, slightly above the tested value of 4, with a standard
deviation 0of 0.66261 and a standard error of the mean (SEM) of 0.06647. This indicates
a relatively consistent response among the participants. Table 13 presents the results of
a one-sample t-test, comparing the average rating to the tested value of 4. The t-value
of 1.837, with 39 degrees of freedom (df), yields a p-value of 0.066, which is above the
conventional significance threshold of 0.05. This suggests that the difference between
the mean rating (4.1332) and the tested value (4) is not statistically significant. The
95% confidence interval for the mean difference ranges from -0.0090 to 0.2545, further
indicating that the observed difference is negligible.

While respondents rated their level of being informed slightly above the tested value,
the lack of statistical significance implies that their perception does not strongly
deviate from the neutral benchmark. This suggests that the respondents generally feel
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moderately informed, but there may still be room for improving communication and
information dissemination.

Table 12. Data on the average rating of being informed (tested value = 4)

One-Sample Stastistics

Insufficiently

. 40 4.1332 0.66261 0.06647
informed

Source: Author’s research

Table 13. One sample test, average rating of being informed (tested value =4). 95%
Confidence interval of the Difference

Insufficiently

. 1,837 |39 0.066 0.12233 -0.0090 -0.2545
informed

Source: Author’s research

The analysis of the correlation between different aspects of market communication
integration among vendors at Kvantaska Pijaca and other small markets highlights a
strong interconnectedness between key variables, as shown in Table 14. Sales organization
emerges as a central factor, showing significant positive correlations with interactivity (r
=0.558, p<0.001, r=0.558, p <0.001, r = 0.558, p < 0.001), marketing (r = 0.562, p <
0.001,r=0.562, p<0.001, r=0.562, p <0.001), strategic vision (r = 0.528, p <0.001,r=
0.528, p<0.001, r=0.528, p <0.001), and sales planning (r =0.677, p <0.001, r=0.677,
p <0.001, r = 0.677, p < 0.001). This indicates that well-structured sales processes are
foundational for effective market communication and coordination. Interactivity also plays
a critical role, correlating significantly with marketing (r = 0.567, p < 0.001, r = 0.567, p
<0.001, r=10.567, p < 0.001) and strategic vision (r = 0.503, p < 0.001, r = 0.503, p <
0.001,r=0.503, p <0.001), suggesting that active engagement among vendors is essential
for aligning marketing strategies with broader operational goals. Similarly, marketing
demonstrates strong relationships with strategic vision (r = 0.640, p <0.001, r=0.640, p <
0.001, r=0.640, p <0.001) and sales planning (r=0.531,p<0.001,r=0.531,p<0.001,r=
0.531, p<0.001), highlighting its importance in connecting daily activities with long-term
objectives. Strategic vision is strongly correlated with sales planning (r=0.621, p <0.001,
r=0.621,p<0.001,r=0.621,p <0.001), reflecting that having a clear strategic framework
supports effective and coordinated sales efforts. Together, these findings illustrate that the
integration of market communication fosters collaboration and alignment among vendors,
enabling them to achieve both short-term and long-term objectives. Overall, the results
from Table 14 suggest that vendors who prioritize interconnected processes, such as
organization, interactivity, and strategic planning, are better positioned to enhance their
market competitiveness and operational efficiency. A cohesive communication strategy is
essential for achieving sustainable growth in market operations.
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Table 14. Correlation coefficient and degree of relevance between the degree of integration of

market communication of vendors of Kvantaska Pijaca and other small markets

Sales organisation 1.000 558%* S562%* 528%* 677%*
N .000 .000 .000 .000
60 60 60 60 60

- 1.000 S558%* S67** 503%*
Interactivity N ** ' 60 .000 .000 .000
60 60 60

1.000 .640%* S31*
Marketing N il ol ' 60 .000 .000
60 60

62174
Strategic vision N | ** *x *x 1.000 .000

60

60
Sales planning N [ ** *x *x *x 1'028

Source: Results of a survey of the Kvantaska Pijaca market vendors’ stands; Author’s
calculation (N = Correlation coefficient and degree of relevance; ** The correlation is

relevant at the 0.01 level of relevance (mutual).

The categories that determine the integration (Table 14) of Kvantaska Pijaca market
and other small markets are:

Sales organization (mutual cooperation in sales, knowledge of
communication tools, existence of a personal database, cooperation with
market management)

Interactivity (coherence of communication with sales, maintaining a
customer database)

Marketing (vision and communication plan, analysis of the market
environment, cooperation plan with customers and consumers through the
loyalty program)

Strategic vision (harmonizing the communication strategy with the market
position on the market, optimal integration of marketing communication and
digital marketing instruments, vision (benchmarking) analysis with sales
trade chains)

Sales planning (SWOT analysis as a part of sales and communication, sales
planning considering the historical importance of markets, planning the
“pbrand” of markets and organizing economic events at markets, studying
relations with customers and consumers, exploiting the traditional, social and
public role of markets, using living words in sales promotion with customers
and consumers).
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After reviewing the theoretical and empirical research results, the author’s experience,
we must state that the operationalization of an integrated model from the perspective
of all participants in the sale of fruits and vegetables is an open topic for the future.
The whole process of operationalizing the success of trade at the Wholesale Market
and small markets needs to be constantly checked with new variables. For our
conceptual model at the operational level, topics are open for new empirical investigations and

competitive comparisons.

The purpose of benchmarking in the example of markets is the desire to implement a
marketing strategy of innovation and positioning by learning from more capable
competitors by applying more intelligent solutions to exploit old positions (Prdic,
2022). So, here is a plea for the necessity of organizing dynamic business analyses
(Durkali¢ et al., 2019; Cavlin, 2022). A practical example is shown in Table 15.

Table 15. Benchmarking indicators for markets

Growing demand for business space and stalls

Growth rate and level of income

Utilisation of renting space

Utilization rate

Competitiveness Market share of retail markets
Seasonal sales of products Coefficient of sales in the markets
Marketing The share of marketing in the business result

Tradition and importance of markets for

The share of tourism and other development

factors

Source: Prdi¢, 2022

tourism

On the basis of the theoretical conceptual model, which we presented and confirmed
in this research, a more advanced structural model can be built on, which can have the
presented model as its starting point. Model checking can be confirmed by other statistical
methods. The purpose of upgrading the model in the sale of fruit and vegetables has its
origin in better sales results with the final outcome of a satisfied customer. This research
also has certain limitations. The limitation can be placed in the context of the sample
size, i.e. markets in other parts of the Republic of Serbia are not included, although the
choice to research markets in Novi Sad is good for illustrating the basic set. Therefore,
among further research, there could be a recommendation to conduct a new research
on a larger or whole group so that the results are more representative. Namely, repeated
research, during future research over time, can contribute to the coexistence and greater
reliability of the results.

Discussion

The findings of this study align with and expand upon existing research on the role of
distribution channels and wholesale markets in agricultural supply chains. Biot et al.
(2024) highlight the importance of efficient distribution channels for the viability of
market gardening farms, emphasizing their role in connecting rural production with
urban demand. Our study confirms this by demonstrating that wholesale markets, such
as Kvantaska Pijaca, serve as critical hubs for facilitating these connections. Vendors
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who are actively engaged in organized sales and strategic planning reported higher
satisfaction, mirroring the significance of well-integrated supply chains as identified in
Biot et al.’s research (2024).

Similarly, the sustainable development of rural-to-urban food supply chains, as
discussed by Hoang et al. (2024), underscores the importance of addressing logistical
and informational challenges. Our findings reveal that vendors at small markets often
lack sufficient information about the benefits of wholesale markets, which aligns with
Hoang etal.’s emphasis on the need for improved communication strategies to strengthen
supply chains in developing contexts. This suggests that targeted informational
campaigns could bridge these gaps and enhance market efficiency. Kociszewski et al.
(2024) focus on the relationship between farmers and distributors in the organic food
market, highlighting trust and collaboration as essential for success. Our study builds on
this by illustrating that vendors’ satisfaction and economic outcomes are closely linked
to their ability to establish reliable partnerships within the wholesale market. However,
while Kociszewski et al. (2024) emphasize the role of product quality, our findings
suggest that the success of wholesale markets also depends on strategic investments
in technology and infrastructure, as highlighted by Wang (2024) in his study of supply
chain modernization in China.

The “Farm to Table” concept explored by Omar et al. (2024) is reflected in our findings
on the wholesale market’s role in bridging rural production with urban consumption.
Both studies emphasize the importance of efficient channels for ensuring fresh and
high-quality produce reaches urban markets. However, while Ahmad et al. (2024) focus
on urban farming dynamics, our study contributes by analyzing the broader impact
of wholesale markets on rural economies, showcasing their potential to drive rural
development and economic sustainability.

Reardon et al. (2024) describe the role of small and medium enterprises (SMEs) in
driving domestic supply chain growth in Africa. Our findings resonate with this, as
wholesale markets in Serbia similarly act as nodes for economic development, fostering
collaboration among vendors and improving market access. Additionally, the local
multiplier effects of short food supply chains, as analyzed by Kloczko-Gajewska et
al. (2024), are evident in our study, which highlights the socio-economic benefits of
wholesale markets in supporting local producers and enhancing rural livelihoods.

While Marin et al. (2024) explore agro-food supply chains in peril-urban areas and their
role in preserving biodiversity, our study complements this by emphasizing sustainable
practices within wholesale markets. Although biodiversity was not a primary focus,
the promotion of local and seasonal produce in wholesale markets indirectly supports
environmental conservation efforts.

Our findings largely align with the broader body of literature while also addressing
specific gaps by providing empirical insights from the context of Serbia. This study
highlights the pivotal role of wholesale markets in fostering sustainable agricultural
supply chains, emphasizing the need for improved communication, strategic planning,
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and technological integration to enhance their effectiveness. Future research should
explore additional dimensions, such as environmental impacts and the role of policy
interventions, to further strengthen the understanding of wholesale markets as drivers
of rural and urban development.

Conclusion

Wholesale markets represent priority distribution channels for sustainable agriculture
and other sectors of rural production, functioning as a key source of vitality for
agricultural communities. Innovations in production and distribution are essential
for survival and form the foundation of market competitiveness. The distribution of
agricultural products (fruits and vegetables) through wholesale markets provides a
long-term advantage over competitors, enabled by the introduction of new or improved
products and customer-oriented services (Kociszewski et al., 2024).

This study analyzes the role of wholesale markets as supply channels for green markets
and their impact on sustainable rural development. The findings show that wholesale
markets, such as Kvantaska Pijaca, not only improve the efficiency of distribution
channels but also strengthen the socio-economic link between rural producers and
urban consumers. Key challenges were identified in communication between vendors
and relevant institutions, as well as in the limited awareness of vendors regarding
the advantages of modern wholesale markets. At the same time, the results highlight
significant potential for improvement through innovative strategies, including digital
transformation and strengthened supply chain partnerships.

Theoretical and practical implications

The original contribution of this study lies in integrating empirical data from Serbia into
the broader global understanding of distribution channels and sustainable development.
It provides new insights into the role of wholesale markets as crucial intermediaries
between rural and urban markets, emphasizing their importance in socio-economic
development and sustainability. The study contributes to theory by highlighting
the interdependence of communication strategies, sales organization, and strategic
planning, which can serve as a foundation for future research models.

It advances existing global knowledge by offering empirical evidence on the effects
of wholesale markets in post-socialist economies, opening new avenues for research
in similar regions. This study is relevant for policymakers in agriculture and trade,
researchers, and industry practitioners. Policymakers can use the findings to improve
strategies for rural development and modern wholesale market construction. Researchers
will find valuable data for comparison with other regions, while managers and institutions
can benefit from the recommendations for strengthening communication and organization
within the supply chain. It is particularly significant for the agricultural trade industry, as
it highlights ways to combine sustainability and economic efficiency effectively.
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Limitations and directions for future research

Alimitation of this study is its focus on a single region, which restricts the generalizability
of the findings on a global scale. The sample size was also limited, potentially affecting
the statistical power and interpretation of results. Additionally, the research did not
address specific ecological impacts of wholesale markets, presenting an opportunity
for future studies.

Future research should include larger samples and geographically diverse regions to
ensure broader applicability of the results. Special attention should be given to the
digitalization of wholesale markets, their impact on local biodiversity, and the role
of policies in strengthening rural-urban linkages. Studies in other industries, such as
the food or transport industries, could use this study’s methodology to analyze supply
chains. This study provides a unique empirical contribution by analyzing wholesale
markets in Serbia, an underexplored topic in the international context. New insights
include understanding the interdependence of communication strategies and economic
efficiency, as well as identifying key obstacles to improving wholesale markets. The
methodology is justified as it integrates qualitative and quantitative approaches, enabling
an in-depth analysis of a specific market context. The results are clearly presented and
accessible, not only to the academic community but also to industry practitioners.

This study is significant for researchers studying distribution channels, policymakers
focusing on rural development, and educators seeking to provide their students with
examples of research with direct practical implications. Its impact on academic research
lies in enhancing the understanding of the socio-economic aspects of wholesale
markets, while the industry benefits from specific recommendations for improving
communication and operational efficiency. This research represents a valuable resource
for anyone seeking to understand the role of wholesale markets in modern agricultural
and economic systems
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Introduction

Corporate finance in all activities, and therefore also within the framework of agricultural
operations in a country, should be seen as an important part of the overall progress of
economic operations in a country.

All this is observed both in the field of agricultural financial operations and within the
framework of observing all other activities that appear as developmental economic
activities, i.e. activities that at a certain moment are viewed as essential for an economy
(Castro & Saiz, 2019).

Corporate business in one economy is not a model of business management of the economy
set once and for all, but at a certain moment the model of the overall economy in one
economy is set, and therefore within the framework of concrete corporate management,
which is of great importance for corporate management in agriculture (Biddiscombe, 2019).
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Modern corporate governance in numerous legal entities, such as especially performance
measurement in small and medium-sized enterprises, largely depends on the influence
of numerous factors such as the intensity of research and development, human capital,
patents and brand value, all of which should be taken into account from the aspect of
the overall effect of corporate governance as in agriculture as well as in other activities
(Dobryagina, 2020).

In addition to the above, the impact of corporate diversification and vertical integration
is increasingly important both in developing countries and in a large number of transition
countries, which must be taken into account in all economies such as the so-called of
the Western Balkans, and therefore within the framework of economic activities in the
Republic of Serbia (Gordeev, 2020).

Marketing activities are present both in the field of production from the agrarian domain,
and they can also be seen continuously as a continuation of marketing activities in
the processing of agricultural production, i.e. within the production of primarily food
(Alavion et al., 2016; Hunt, 2017; Yang et al., 2017).

The classical acceptance of marketing in the field of agriculture has continuously
changed towards the connection and application of new technological solutions, such as
the strong application of IT, digital platforms, etc., with the help of which the practical
application of marketing efforts could be facilitated in order to achieve better overall
effects in legal entities that have introduced such principles (Brock, 2021; Huang &
Chen, 2021; Cook et al., 2021; Gelgile & Shukla, 2023; Nyagango et al., 2023; Giri &
Chaulagai, 2024).

Thus, marketing observations and activities related to the application of new
technological solutions have achieved numerous effects on business in agriculture and
food processing in many economies (Skogstad, 2020; Nasr Ahmed et al., 2020; Pircher
et al., 2022; Kamin et al., 2022; Liu et al., 2023; Kazungu, 2024).

Marketing processes lead to structural changes in many activities, and therefore also
within agriculture itself, they should be respected and observed especially through the
prism of achieving positive effects in agriculture, starting from the application at small
agricultural producers all the way to large corporations that have included agricultural
production in the chain of their economic activities (Ferdous et al., 2020; Weber et al.,
202; Mazumder & Kabir, 2022; Su et al., 2022; E1 Chami et al., 2022; Siankwilimba et
al., 2023; Rossi & Woods, 2024).

Acceptance of marketing is of great importance, especially in the conditions of the
existence of non-standard production activities in agriculture, such as, for example,
organizing production in the field of sustainable agriculture, organic agriculture, etc.
(Gomiero, et al., 2011; Yaseen & Ahmad, 2019; Tamtomo, 2021; Khalil & Villace,
2021; Masikati et al., 2021; Hackley, 2022; Strauss et al., 2022).

Marketing strategies include a broader application approach such as consumer behavior
and especially marketing analytics in all fields of observation of the organization of
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production, especially in the field of agriculture (Ali et al., 2020; Bocher et al., 2020;
Sheth, 2021; van Antwerpen et al., 2021; Gebre et al., 2021; Ligaraba et al., 2023; van
der Merwe, 2024).

Market effects that can influence the development of numerous economic branches can
very often be measured by the development of marketing, the application of instruments
and measures of impact on business, which has a huge impact on the development of
agriculture, with the note that it is important to consider the effects of such activities
(Amsden & McEntee, 2011; Swanepoel et al., 2022; Angioloni et al., 2024).

Integrative processes in agriculture should inevitably be viewed through forms of
improving overall socio-economic and production relations. In such an observation
and the activities that arise on that basis, marketing and its forms of exerting influence
with respect to the corporate activities of numerous companies increasingly come to
the fore (Mishra et al., 2021; Trejo-Pech & Thach, 2021; Aya Pastrana et al., 2022;
Abeysiriwardana et al., 2022; Kaki et al., 2024; Shruthi Priya, 2024).

Materials and methods

The work was done in such a way that the observation of the corporate brand was
carried out with the application of two forms, namely the partially applied brand and
the majority applied brand in the business of legal entities whose focus is agricultural
production, regardless of their size, ownership structure, with the condition that they
predominantly operated on the territory of the Republic of Serbia.

The main reason for the author’s determination to include primary corporate observation
in the focus of this study lies in the fact that companies that treat the brand positively
apply a strong appreciation of competition in the market where the activities of the
mentioned companies are encountered. In addition, there were real reasons for the
application of fair identification of consumers with the already adopted brand of the
company, but also of other primarily competitive companies on the given market,
then respecting the so-called human capital, but also hard-to-measure factors such as
consumer awareness, application of innovations, etc. Another important reason was the
study of possible factors that could affect the limited application of marketing, namely:
the application of state policy primarily to agriculture, the fragmentation of holdings,
the excessive supply of agricultural products, the essential characteristics of agricultural
products, the separation of products from consumers and their overall evaluation score.

The research period was from August 1 to August 31. 2021 ending with 2024 and
included legal entities from the territory of the Republic of Serbia. In total, the survey
covered 210 such legal entities, of which corporate brand operations were partially
applied to 137 such legal entities, and mostly to 73 such entities. The corporate
brand included the following application factors: strength of market competitiveness,
international brand valuation, corporate identity, business vision, brand’s ability to
offer a really needed product. Partial application included the insufficient application
of at least two of the offered factors of influence on the formation of brand valuation.
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In the final stage, the author processed the obtained results through a t test of independent
samples, with the aim of examining the difference between the partial and majority
application of the corporate brand, that is, multiple regression analysis was used for the
purpose of predicting state policy in relation to the partial and majority applied policy
of the corporate brand. brand in agriculture.

Hypotheses
For the purposes of this study, the author made the following hypotheses.

H:1 There are no differences in the evaluation of the partial application of corporate
marketing in relation to the majority application of corporate marketing, taking into
account the application of the limiting factors of marketing in agriculture during 2021.

H:2 There are no differences in the evaluation of the partial application of corporate
marketing in relation to the majority application of corporate marketing with respect to
the application of the limiting factors of marketing in agriculture during the year 2022.

H:3 There are no differences in the evaluation of the partial application of corporate
marketing in relation to the majority application of corporate marketing, taking into
account the application of the limiting factors of marketing in agriculture during the
year 2023.

H:4 There are no differences in the evaluation of the partial application of corporate
marketing in relation to the majority application of corporate marketing, taking into account
the application of the limiting factors of marketing in agriculture during the year 2024.

H: 5 that the conduct of state policy in the business of partial application of corporate
marketing in agriculture cannot be predicted on the basis of four limiting factors of
marketing.

H: 6 that the conduct of state policy in the business of majority application of corporate
marketing in agriculture cannot be predicted on the basis of four limiting factors of marketing.

Data processing

Statistical processing of data followed by appropriate analyzes was carried out by the
author using the software IBM SPSS (Statistical Package of Social Science), version 25.

In addition, the author applied an independent samples t test to examine the difference
between partial and majority implementation of the corporate brand. factors are used:
which will reflect the fragmentation of farms, the oversupply of agricultural products,
the state policy that follows the area, the essential characteristics of agricultural products
and the separation of products from consumers, to finally use multiple regression
analysis. work on the prediction of state policy regarding the display of partial and
majority applications of the corporate brand.

A level of 0.05 was applied for the threshold value of significance.
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Results
The obtained results are grouped into four parts.

In the first part, there is a presentation of the realized differences of the analyzed factors
in partial and majority application of the corporate brand in the period 2021-2024.

In the second part, the prediction of state policy factors in the partial application of the
corporate brand is presented.

In the third part, the prediction of state policy factors in the majority application of the
corporate brand is presented.

In the fourth part, a graphic presentation of the trend of limiting factors influencing the
partial and majority application of the corporate brand is given.

The research examined whether there is a difference between partial and majority
applications of the corporate brand based on the following factors: fragmentation of
ownership, excessive supply of agricultural products, state policies, characteristics
of agricultural products and separation of products from consumers, as well as their
overall score for the period from 2021 to 2024.

To examine the differences, a t test of independent samples was used, and finally a
multiple regression analysis was used for the purposes of predicting state policy, on the
occasion of showing the partial and majority application of the corporate brand in the
business of agricultural entities.

Presentation of the results of the application of the differences of the analyzed factors in
legal entities that partly and mostly apply the corporate brand for the period 2021-2024

The author presented the obtained results of the twofold analysis of factors influencing
the use of the corporate brand in the first year of observation in Table 1.

Table 1. Differences of the analyzed factors in relation to partial and majority application of
the corporate brand for the year 2021

Partial The majority of the
implementation application of the
Factors of the corporate corporate brand t p
brand (N=137) (N=73)
Mean value

Fragmentation of possessions 9.53£0.56 4.95+1.59 23.727 <0.0005*
Excessive supply of 8.86 + 0.92 9.21+0.58 -3.363 0.001*
agricultural products
State policy 5.50+1.15 7.30+0.84 -12.891 <0.0005*
Characteristics of agricultural 5274120 6.68 - 0.62 -11.199 <0.0005*
products
Separation of products from 477+ 1.07 6.53 +0.64 -14.821 | <0.0005*
consumers
In total 6.78 £0.58 6.93+0.20 -2.727 0.007*

*Statistical level of significance at the level of 0.05
Source: Author, 2024.
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Based on the presentation of the results in Table 1, i.e. the results of the t test shown in
Table 1, it can be seen that there is a statistically significant difference for all the analyzed
limiting factors of the corporate brand, with the note that the factor fragmentation of
ownership is stronger in the case of partial application of the corporate brand, while in
the case of other factors as well as their overall score higher in the majority of corporate
marketing applications for 2021.

The presentation of the obtained results of the analyzed factors that can influence the
partial and majority use of the corporate brand in 2022 is presented by the author in
Table 2.

Table 2. Differences of the analyzed factors in relation to partial and majority application of
the corporate brand for the year 2022

The majority of the

Partial impl i L.
artial implementation application of the

of the corporate brand

Factors _ corporate brand t p
(N=137) ~Ne73)
Mean value
Fragmentation of 9.56 + 0.49 426+ 157 28.107 | <0.0005*
possess10ns
Excessive supply of 9.00 + 0.65 8.91 +0.82 0.789 0.393

agricultural products
State policy 5.46+0.48 8.75+0.82 -34.397 <0.0005*
Characteristics of

: 5.28 % 0.70 6.54+ 129 7762 | <0.0005*
agricultural products

Separation of products 3.86+0.74 6.06 % 1.03 17758 | <0.0005*
from consumers

In total 6.67 %0238 6.90 £ 0.40 4163 | 0.005*

*Statistical level of significance at the level of 0.05
Source: Author, 2024.

Based on the presentation of the results in Table 2 as well as the t-test, it can be seen
that for all types of limiting factors there is a statistically significant difference, except
for the excessive supply of agricultural products, i.e. in the case of the fragmentation
of holdings, there is a stronger influence with the partial application of the corporate
brand, while the other factors and total a higher score for the majority of corporate
brand applications in 2022.

The obtained results related to the analyzed factors that may influence the partial and
majority use of the corporate brand in 2023 are presented in Table 3.
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Table 3. Differences of the analyzed factors in relation to partial and majority application of
the corporate brand for the year 2023

Partial The majority of the
implementation of application of the
Factors the corporate brand | corporate brand t p
(N=137) (N=73)
Mean value

Fragmentation of possessions 8.70 + 0.45 4.32+1.10 40.256 <0.0005*
Excessive supply of 8.10+0.83 8.53 + 0.64 -4.076 | <0.0005*
agricultural products
State policy 5.96+0.74 8.15+0.79 -19.859 | <0.0005*
Characteristics of agricultural 585+ 0.65 7754 0.82 18137 <0.0005*
products
Separation of products from 4.85+0.65 736+ 1.1 17.743 | <0.0005*
consumers
In total 6.69 +0.53 7.22+0.41 -7.956 0.005*

*Statistical level of significance at the level of 0.05

Source: Author, 2024.

Based on the results of the t-test shown in Table 3, it can be seen that there are
statistically significant differences for all factors of marketing restrictions, however, the
fragmentation factor has a higher value in the partial application of corporate marketing,
while the other factors and the total score are higher in the majority application of
corporate marketing for 2023 year.

In Table 4, the author presented the results related to the analyzed factors that may
affect the partial and majority use of the corporate brand in agriculture in 2024.

Table 4. Differences of the analyzed factors in relation to partial and majority application of
the corporate brand for the year 2024

Partial The majority of the
implementation of | application of the
Factors the corporate brand | corporate brand t p
(N=137) (N=73)
Mean value

Fragmentation of possessions 7.72 +0.44 3.75+0.43 61.680 <0.0005*
Excessive supply of 7.64+0.48 6.75 +0.43 13.604 | <0.0005*
agricultural products
State policy 6.27+0.44 9.47 £ 0.50 -45.558 | <0.0005*
Characteristics of agricultural 700 4 0.85 R.47 £ 0.50 15712 | <0.0005%
products
Separation of products from 5.72+0.44 8.42 +0.57 34858 | <0.0005*
consumers
In total 6.87+0.26 7.37+0.25 -13.491 0.005*

*Statistical level of significance at the level of 0.05

Source: Author, 2024.
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Based on the results in Table 4 as well as the results of the t-test, it can be seen that for
all individually considered limiting factors of the corporate brand, there is a statistically
significant difference, although for the factors fragmentation of possessions and
excessive supply of agricultural products, the obtained values are higher for the partial
application of the corporate brand. while the values of the other factors and the total
score are higher in the case of the majority application of the corporate brand for the
year 2024.

Predicting State Policy Factors in the Case of Partial Corporate Brand
Implementation

In this part of the presentation of the results, the author presented the results of the
application of multiple linear regression in order to examine the analyzed factors,
i.e. on the basis of: fragmentation of possessions, excessive supply of agricultural
products, characteristics of agricultural products and the separation of products from
consumers, it would be possible to predict the conduct of state policy based on partial
implementation of the corporate brand.

The regression analysis yielded a coefficient of determination of 0.34, on the basis
of which it can be seen that the obtained model describes 34% of the total variance.
Government policy can be predicted based on independent variables as the model is
statistically significant (F=69.782, p<0.0005).

Table S. Prediction of government policy in relation to partial implementation of
the corporate brand

Beta t p
A constant - 17.106 <0.0005*
Fragmentation of possessions -0.609 -12.296 <0.0005*
Excessive supply of agricultural products 0.405 8.786 <0.0005*
Characteristics of agricultural products 0.135 2.804 0.005*
Separation of products from consumers -0.22 -0.515 0.607

*Statistical level of significance at the level of 0.05
Source: Author, 2024.

Based on the results shown in Table 5, it can be seen that fragmentation of holdings,
excessive supply of agricultural products and consumer product characteristics have
a significant impact on the prediction of state policy for the partial implementation of
corporate marketing.

Predicting state policy factors in the case of majority corporate brand application

At the end of the obtained results, a multiple linear regression was applied to examine
whether, on the basis of fragmentation of holdings, excessive supply of agricultural
products, characteristics of agricultural products and separation of products from
consumers, it is possible to predict state policy based on the majority application of the
corporate brand.
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The presentation of the results is given in Table 6.

Table 6. Prediction of government policy in relation to majority application of
the corporate brand

Beta t P
A constant - 21.928 <0.0005*
Fragmentation of possessions -0.759 -17.177 <0.0005*
Excessive supply of agricultural products -0.377 10.472 <0.0005*
Characteristics of agricultural products -0.022 -0.342 0.005*
Separation of products from consumers 0.026 0.435 0.664

*Statistical level of significance at the level of 0.05

Source: Author, 2024.

The regression analysis yielded a coefficient of determination of 0.728, on the basis
of which it can be seen that the obtained model describes 72.8% of the total variance.
Government policy can be predicted based on the independent variables as the model
is statistically significant (F=192.186, p<0.0005).

Based on the results shown in Table 6, it can be seen that fragmentation of holdings and
excessive supply of agricultural products have a significant impact on the prediction of
state policy for the majority application of the corporate brand.

Graphical presentation of the trend of limiting factors influencing the partial and
majority application of the corporate brand

Finally, a visualization of the trend of limiting marketing factors for partial and majority
application of the corporate brand for the observation period 2021-2024 is given.

To that end, Figure 1-2 is presented, which visually shows the influence of the analyzed
factors on the corporate brand in agriculture.

Figure 1. Trend of limiting marketing factors for partial implementation of
the corporate brand
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Figure 2. Trend of limiting marketing factors for the majority of corporate brand application
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Discussion

Previous research in agriculture was focused on customer satisfaction, i.e. their needs,
which essentially arose through market research, i.e. the demand for agriculture to
make the desired product, which can be seen in the works (Meulenberg & Viaene,
1994; Henryks et al., 2016; Misra & Basu, 2024), which served as a basis for further
in-depth observation of this problem through the innovative approach of the author of
this study through the application of selected marketing limitation factors to business
in the agricultural sector of the Republic of Serbia.

The innovative approach in the study was aimed at analyzing the impact of limiting
factors on the partial and majority view of the corporate brand as the next stage of
development in agrarian policy, which is largely visible in works such as (Nyagadza et
al., 2021; Morrish et al., 2024), where it was hinted that it would go in future research
on the specifics of corporate association, which in some way served as the basis for
defining the goals in this study.

The obtained results shown in Tables 1-4 indicate that Hypotheses H:1, H:2, H:3, H:4
can be rejected because there are differences in valuation for all limiting factors of
marketing in agriculture in relation to the partial and majority application of corporate
marketing for the entire observation period 2021-2024. This is in accordance with
the views expressed by authors such as (Uduji, et al., 2020; Wang et al., 2024, Xiang
et al., 2024), where they went a step further by observing the problem of corporate
action more broadly, raising it to the level of social relations, which coincides with the
expectations of the authors of the study in the published results.

The new quality of this study was reflected in the fact that Hypotheses H:5 and H:6 can
be rejected because the results obtained in Table 5-6 show that the state policy can be
predicted based on the limiting factors of marketing in agriculture and their total score
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in both partial and majority application of the corporate brand in agriculture of the
Republic of Serbia, which was hinted at in a broader way of observation and coincides
with already published works (Bless, 2024; Xiang et al., 2024).

The results of the study are reflected in a comprehensive presentation of the importance
of researching the selected limiting factors of marketing in agriculture, especially when
they are further viewed in relation to the partial and majority comparison with the
application of corporate branding in agriculture. This research can serve as a basis for
future research in which it is possible to investigate an even larger number of limiting
factors of marketing in agriculture.

The results of this study were innovative in another segment, which is that predictions
of future events in the conduct of state policy can be forecast based on the application
of limiting marketing factors in agriculture in relation to the application of partial and
majority branding in the organization of agriculture in the Republic of Serbia. In the
end, this and the improved form of future research can be extended to other countries,
so called. of the Western Balkans and beyond.

Conclusions

The current display of an upcoming corporate brand in agriculture was the focus of this
study.

The main conclusion reached by the author of this study was that there is a significant
difference in terms of evaluating the limiting factors of marketing, namely: fragmentation
of holdings, excessive supply of agricultural products, state policies, characteristics of
agricultural products, separation of agricultural products from consumers, as well as
their total score in relation to the partial and majority application of the corporate brand
in the organization of agricultural activities in the Republic of Serbia.

In addition, the author discovered that through the application of limiting factors, state
policy can be predicted according to a model that is statistically significant (F=69.782,
p<0.0005) for the partial application of the corporate brand, as well as that state policy
can be predicted even more strongly in the case of the majority application of the
corporate brand (F=192.186, p<0.0005) in the business of legal entities in agriculture
in the Republic of Serbia.
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requires investing with patience. That is the key to this long-term process, which must
simultaneously be supported by a high level of managers’ awareness of the importance
of adopting the IGM philosophy and its dissemination among employees, as well as
a high level of their job satisfaction (JS). Therefore, researchers are beginning to pay
attention to examining the relationship between IGM, (managers’) JS, and financial
outcomes (FOs) of the organizations (Milanovi¢ et al., 2022; Qureshi, Mehraj, 2022;
Shababi, Golestani, 2022). This is of great significance, as environmentally sensitive
organizations strive to balance value creation and cost reduction, integrating the
principles of sustainability.

Although the relevant literature suggests that various internal and green practices can
influence employees’/managers’ JS (e.g. internal marketing: Bailey et al., 2016; green
human resource management: Freire, Pieta, 2022; etc.), organizational performance
(e.g. green marketing orientation: Chahal et al., 2014; green marketing strategy:
Fraj et al., 2011; etc.) as well as environmental protection (e.g. market-oriented
sustainability: Crittenden et al., 2011), the authors of this paper believe that above-
mentioned variables can be affected by IGM. This is supported by the fact that the
internal marketing practices can improve employees’ JS, while satisfied employees can
improve the level of customers’ satisfaction (Ahmed, Rafig, 2003). In addition, green
marketing orientation (GMO) leads to better business performance of the organization
(internal green marketing orientation — IGMO is one of the GMO dimensions, Papadas
et al.,, 2017, p. 236). Meanwhile, a positive direct effect of IGM on employees’
satisfaction (Qureshi, Mehraj, 2022) and a positive direct effect of IGMO on business
performance of the organization (Elshaer et al., 2024) have been empirically confirmed.
Therefore, IGM has the potential to foster employees’/managers’ JS and organizational
FOs. However, there is a lack of studies on the effects of IGM on managers’ JS and
FOs of the organizations, particularly the studies on the relationship between these
variables in organizations operating in the agribusiness sector, as opposed to the studies
on the effects of internal marketing on employees’ JS, other job-related attitudes, and
performance. Therefore, this paper aims to fill the gap in the literature on IGM by
examining the effects of IGM on organizational FOs with managers’ JS as a mediating
variable in the relationship between IGM and FOs of the organizations operating in
Serbian agribusiness environment. This paper expands the knowledge about IGM and
its effects on managers’ JS as one of the job-related attitudes as well as on organizational
FOs as one of the organizational success indicators. The results of this paper contribute
to the understanding of the impact of IGM as a new marketing practice on JS and FOs.
For managers of the agribusiness organizations, the results of this paper provide an
insight into how to use IGM to improve JS, and thereby organizational FOs.

Conceptual framework and the development of hypotheses

Customer-oriented organizations are focused on meeting the needs, wants and
expectations of their customers as the most important external stakeholders. Therefore,
customer orientation is key to market outcomes, and “concurrently practicing customer
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orientation and employee orientation only increases long-term financial performance”
(Lee, Wei, 2023, the first page). These orientations, that is, customer-oriented employees
are the basis of the internal marketing concept (Ahmed, Rafig, 2003). In modern
conditions, organizations include an ecological dimension into their business activities
in order to contribute to the environment protection, but also to achieve a competitive
advantage, nurturing customer- and environment orientation among employees (the
core of the IGM concept). Therefore, the IGM concept recognizes the role of employees
in value creation. In addition, it emphasizes the importance of customer-oriented
employees who are also environmentally oriented (employees as internal customers;
employees as internal stakeholders). In line with that, Papadas et al. (2017) note that
stakeholder integration is critical to an organization’s level of green marketing practices.
However, concurrently practicing organization’s orientation towards different groups
- customers, employees, but also the environment, as well as other stakeholders can
produce different benefits and costs. Therefore, not all organizations are ready and able
to balance the benefits and costs while integrating the sustainability dimension into
their operations or adopting a green orientation. IGM (orientation) can be a good way
to develop environmental orientation, since it refers to the environmentally oriented
activities within the organization that promote environmentally friendly culture, eco-
friendly practices and behaviors (Papadas et al., 2017). In addition, IGM can help
ensure that all employees share the same vision and green values, since that “in general,
the advancement of new ways of thinking and efforts to develop an environmental
orientation throughout the firm are possible when all members of the organization share
the same vision as top management” (Charter & Polonsky, 1999 as cited in Papadas et
al., 2017, p. 239).

According to Qureshi and Mehraj (2022, p. 791) “...internal green marketing (IGM)
is defined as the extent to which an organization involves endorsing environmental
values and develops a wider corporate green culture across the organization.” As
Chang (as cited in Elshare, 2024, p. 213) indicated “executive management may urge
each staff member to embrace green practices and reap the rewards by using IGMO.”
As a result, there could be an increase in overall employees’ satisfaction and their JS
(Qureshi, Mehraj, 2022). JS is “a pleasurable or positive emotional state resulting from
the appraisal of one’s job or job experiences” (Locke, 1976, p. 1304 as cited in: Judge,
Klinger, 2008, p. 394). As a global concept, JS includes various facets such as the work
itself, working conditions, pay, promotion, recognition, cooperation and coworkers,
supervision, management (see more: Judge, Klinger, 2008, p. 395). Therefore, JS
as a job-related attitude refers to the degree to which an employee (e.g. manager) is
satisfied with his or her job and its facets. Successful organizations implement the
motivation programs for both managers and employees in order to increase their
satisfaction and improve their performance (one of them are the IGM programs). In
addition to the fact that organizations strive for satisfied customers, employees and
other stakeholders as well as environmental protection, they also strive to achieve high
business performance, and thereby financial outcomes. Organizational FOs refer to
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a set of individual outcomes such as sales and profit growth, cost reduction, market
share, etc. In order to gain an insight into the relations between the observed variables
(IGM, managers’ JS, and organizational FOs), this paper relies on the relevant literature
and rare empirical studies. Namely, employees take positive job-related attitudes in
the internal marketing environment (Ahmed, Rafig, 2003), so it is expected that they
will take such attitudes in the internal green marketing environment, as well. One of
the positive job-related attitudes of employees or managers is job satisfaction (JS). It
has been empirically confirmed that IGM affects JS (the case of consumer, industrial,
and service industries: Qureshi & Mehraj, 2022). Satisfied employees achieve better
performance in the internal marketing environment (Gross, Rottler, 2019). They can
also affect organizational performance (Chen et al., 2015 and Shabbir, Salaria, 2014
as cited in Huang et al., 2019). Papadas et al. (2017, p. 236) state that organizations
adopt the practice of green marketing to achieve better business performance, since
green marketing is “an essential tool for sustainable business strategy”. In line with
that, it has been confirmed that IGMO affects business performance (the case of the
tourism and hospitality industry: Elshaer et al., 2024). To the authors’ knowledge, there
are no previous studies conducted in the IGM context that examine the relationship
between JS and organizational FOs. In addition, the direct effect of IGM on financial
performance was rarely tested (e.g. Milanovi¢ et al., 2022). Some studies confirmed the
positive indirect effect of IGM on performance. Namely, IGM affects organizational
performance through competitive advantage (the case of the banking sector: Shababi,
Golestani, 2022). In addition, IGM affects financial performance through organizational
identification (the case of the agribusiness sector: Milanovi¢ et al. 2022). Although
certain relationships between the observed variables (IGM; JS, FOs) have been
confirmed, there is little research on the relationship between them, especially the
research conducted in the agribusiness sector. In regard with that, the purpose of the
paper is to examine the direct effect of IGM on both JS and FOs, as well as the mediating
role of JS in the relationship between IGM and FOs. Finally, it is assumed that:

HI1: IGM has a positive direct effect on managers’ JS.
H2: Managers’ JS has a positive direct effect on organizational FOs.
H3a: IGM has a positive indirect effect on organizational FOs through managers’ JS.

H3b: IGM has a positive direct effect on organizational FOs.

Methodology

Data collection: Data collection for testing the hypotheses in this paper was carried
out by an online survey. The sample consisted of managers of medium-sized and large
organizations operating in the Serbian agribusiness sector. The research was conducted
in the period December 2023 - May 2024. The contacts of managers of the agribusiness
sector organizations were acquired through various e-sources (All companies in Serbia,
https://kompanije.co.rs; Agriculture sphere (https://www.poljosfera.rs/agrosfera/adresar/;
Best of Serbia, https://www.bestofserbia.rs; etc.), as well as through personal contacts.
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Sample: According to the latest data from the Statistical Office of the Republic of Serbia,
the number of business entities in the relevant sectors in Serbia in 2021 was 1879, that is,
the number of medium-sized business entities was 1508 while the number of large-sized
business entities was 371 (Agriculture, forestry and fishing: 82 and 6, Manufacturing
industry: 949 and 270, Wholesale and retail trade and repair of motor vehicles: 477
and 95, respectively; as cited in Enterprises by size and entrepreneurs in the Republic
of Serbia 2019-2021, 2023, Table 1.1.6). More precisely, according to the data of the
Serbian Business Registers Agency, the number of medium-sized and large business
entities in the agribusiness sector at the end of 2017 in the Serbia amounted to 432,
of which medium-sized: 350, and large: 82 (as cited in The analysis of prospective
occupations in the agro-business sector, 7able 7). The medium-sized (50-249 employees)
and large organizations (>249 employees) were selected for this research, since these
organizations have a greater potential and resources for implementing IGM practices.

From 323 distributed questionnaires 78 completed questionnaires were returned (the
response rate is 24.15%).

Sample structure: The sample structure is presented in Table I and Table 2.

Table 1. Characteristics of the organizations surveyed (N=78)

Size Y%
Medium 46.16
Large 53.84
Sector
“A” - Division 01 “Agricultural production, hunting and related service activities” 10.25
“C” - “Manufacturing” (Division C10: food products; Division C11: beverages) 71.79
“G” - Division 47 “Retail trade, except of motor vehicles and motorcycles” 17.96

Source: Authors’ calculation

Table 2. The structure of the respondents in the sample (N=78)

The gender distribution of the respondents %
Female 35.90
Male 64.10
The age distribution of the respondents %
<31 23.07
31-40 28.21
41-50 25.64
51-60 20.51
>60 2.57
The educational distribution of the respondents %
Secondary 10.26
Higher 89.74
The position of the respondents %
General or executive manager 66.67
Financial manager 7.69
Marketing manager 12.82
Human resource manager 12.82

Source: Authors’ calculation
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There are slightly more large-sized organizations in the sample compared to medium-
sized organizations.The largest number of the organizations in the sample operates in
manufacturing - Sector C (7able I). The sample includes more male, managers with
higher education and those whose position is general or executive manager (7able 2).

Measurement scales: IGM is the first construct in this research. IGM refers to the
level to which an organization advocates and endorses green, eco or environmental
values and develops organizational green culture (adapting to Qureshi, Mehraj, 2022).
This research used 15-items from Qureshi and Mehraj (2022, 7able 3): green internal
communication (5 items; GIC4 is GIC3, GICS is GIC4 and GIC6 is GICS, green skill
development (five items; GSD), and green rewards (five items; GRs). JS is the second
construct in this research. JS is defined as the level to which managers are satisfied with
the job and its facets (the job itself, freedom in the workplace, the activities that the
work offers, opportunities to interact with others, etc.). A low level of JS can increase
employees’ intentions to leave their current job, especially when another job opportunity
is presented to them (King, Grace, 2010 as cited in Huang et al., 2019). Therefore, it
is vital to measure JS. Managers’ JS as a reflective construct was measured by five
items (the scale from Huang et al., 2019, Table 3). The respondents (managers) were
asked to indicate the extent to which they agreed with statements (offered in the survey)
regarding IGM and JS (a scale of 1 i.e. strongly disagree to 5 i.e. strongly agree).
FOs refer to the financial success and effectiveness of the organization in achieving
its financial goals and objectives (adapting to Zsido, 2015 as cited in Elshaire et al.,
2024). It involves various indicators such as sales growth, organization’s profitability,
organization’s economic results, profit before tax, and market share (Morgan et al.,
2004 as cited in Papadas et al., 2019, Table 2). Measuring FOs helps identify areas
and activities that the organization needs to improve. A subjective measure of FOs
is still used in many studies. In line with that, a subjective measure of FOs was used
in this paper. This paper adopted the 5-item scale of FOs proposed by Morgan et al.,
2004 (as cited in Papadas et al., 2019, Table 2). Namely, the indicator ,,organization’s
economic results® was excluded while the indicator ,,costs reduction,, is included in this
research. The managers were asked to rate the level of sales growth (FOs1), the level
of profitability growth (FOs2), the level of costs reduction (FOs3); the level of profit
before tax growth (FOs4) as well as the level of market share growth (FOs5) that were
achieved in 2022 (1 — not achieved at all, 5 — fully achieved).

Data analysis: For testing the hypotheses, partial least squares structural equation
modeling technique (PLS-SEM) was used. The calculations were done in SmartPLS
4.1.0.4. software. Following suggestions in the literature, a two-step procedure (Hair
et al., 2017), and the disjoint two-stage approach (Becker et al., 2012; Sarstedt et al.,
2019) were applied. The obtained results are presented below.

112 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 107-122), Belgrade

Results

Measurement model assessment: Factor analysis (PLS algorithm function) was
conducted in order to assess reliability and validity of measurement scales. Summarized
results from both stages of the disjoint two-stage approach are given in Tuble 3 alongside
descriptive statistics for all indicators used in the research.

Table 3. Descriptive statistics, reliability and convergent validity

Constructs and their indicators | Mean | St. Dev. Fac.t or Cronbach’s CR AVE
loadings alpha

IGM (second-order refl. con.) 3.424 0.023 0.902 0.938 | 0.835
GIC (first-order reflective con.) 3.719 0.087 0.909 0.935 0.951 0.796
GIC1 4.103 0.988 0.872

GIC2 3.923 1.078 0.941

GIC3 3.667 1.077 0.840

GIC4 3.795 1.049 0.936

GIC5 3.821 1.225 0.866

GSD (first-order reflective con.) 3.549 0.087 0.913 0.886 0.917 | 0.689
GSD1 3.333 1.124 0.880

GSD2 3.641 1.032 0.838

GSD3 3.974 1.006 0.691

GSD4 3.692 0.971 0.856

GSD5 3.103 1.180 0.872

GRs (first-order reflective con.) 3.005 0.047 0.920 0.941 0.956 | 0.813
GRsl 3.026 1.238 0.937

GRs2 3.051 1.205 0.965

GRs3 3,000 1,206 0.925

GRs4 2.256 1.156 0.866

GRs5 3.692 1.120 0.807

Managers’ JS (reflective const.) 4.400 0.089 0.832 0.882 | 0.600
JS1 4.385 0.649 0.760

JS2 4321 0.747 0.842

JS3 4.603 0.671 0.777

Js4 4.423 0.730 0.821

JS5 4.269 0.878 0.661

Organ. FOs (reflective const.) 4.077 0.118 0.820 0.877 | 0.595
FOsl 4.256 0.904 0.844

FOs2 4.077 1.125 0.875

FOs3 3.872 0.972 0.597

FOs4 3.872 1.049 0.874

FOs5 4.308 0.827 0.616

*Note: Italics were used for the values obtained in the second stage of the disjoint two-stage approach

Source: Authors’ calculation
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Cronbach’s alpha coefficient (Ch. Alpha), composite reliability (CR), and average variance
extracted (AVE) were used in order to assess internal consistency and reliability of
measurement scales, since all constructs in the model were reflective. All factor loadings
were above 0.5 as it is recommended in literature (Hair et al., 2014). Thus, reliability was
established. Internal consistency was also established since Ch. Alpha and CR were above
0.7 (Churchill, 1979; Diamantopulous et al., 2012). CR values were above 0.7, AVE values
were above 0.5, and CR values were greater than AVE values for all constructs in the tested
model (Fornell, Larker, 1981) showing that there were no convergent validity issues.

Heterotrait-monotrait (HTMT) ratio is presented in Table 4.

Table 4. HTMT ratio
FOs GIC GRs GSD IGM

GIC 0.488
GRs 0.468 0.843
GSD 0.612 0.765 0.801
IGM 0.568 n.a. n.a. n.a.
JS 0.813 0.400 0.362 0.545 0.474
*Note: Italics were used for the values obtained in the second stage of the disjoint two-stage approach

Source: Authors’ calculation

Heterotrait-monotrait (HTMT) ratio was used for the assessment of discriminant validity
following suggestions of Henseler et al. (2015). HTMT values were lower than 0.9 for
all constructs in the model (see Table 4). Thus, discriminant validity was established.

Structural model assessment: In order to ensure that collinearity was not an issue, VIF
values were observed, and they were lower than 3 for both exogenous constructs in the
model (VIF ,,=1.222; VIF =1.222) as it is suggested in literature (Hair et al., 2017).

The quality of the structural model was assessed based on coefficient of determination
(R?) and Stone-Geisser’s Q? value (Geisser, 1974; Shmueli, Koppius, 2011; Stone,
1974). The results showed that more than 50% of the variance in FOs was explained
by independent variables in the model (R*, =0.508). R* for the dependent variable JS
was 0.182. These results are considered good in social sciences research (Falk, Miller,
1992). In order to calculate Q2 PLSpredict procedure was used (number of folds=10).
Values of Q° for all dependent variables were above zero (Q*,,=0.224; Q* =0.156) as
it is required in literature (Hair et al., 2019).

For testing the hypotheses, the bootstrap procedure was used (5,000 subsamples; BCa
method; two-tailed t-test; 5% significance level). The obtained results are presented
in Table 5.
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Table 5. Testing of the hypotheses

Hypotheses B coefficient | t-values p-values Supported
H1: IGM ->JS 0.437 5.576 0.000 yes
H2:JS -> FOs 0.537 3.785 0.000 yes
H3a: IGM ->JS -> FOs 0.240 2.643 0.008 yes
H3b: IGM -> FOs 0.275 2.391 0.017 yes

Source: Authors’ calculation

Based on the obtained results (7able 5), the first hypothesis (H1) was confirmed showing
that IGM has a positive impact on managers’ JS (f=0.437; p < 0.001). The second
hypothesis suggested that managers’ JS had a positive effect on organizational FOs (H2)
which was also confirmed by the results (f=0.537; p < 0.001). The analysis affirmed
that there is a positive and direct relationship between IGM and organizational FOs
(B=0.275; p<0.05). However, there is also an indirect effect of IGM on organizational
FOs through managers’ JS ($=0.240; p < 0.05). The mediation of the managers’ JS
variable is partial, since both direct and indirect effects were shown to be positive and
statistically significant. All of this led to the confirmation of the third hypothesis (H3a
and H3Db).

Additionally, to uncover if the effects in the proposed model were meaningful,
Cohen’s > values (Cohen, 1988) were observed. The results showed that all effects
were meaningful. The effect of IGM on organizational FOs appeared to be small
but meaningful (f>=0.124). The effect of IGM on managers’ JS was medium in size
(f2=0.222), and the effect of managers’ JS on organizational FOs was large (f>=0.508).

Discussion

By adopting and implementing IGM, organizations can more easily create an internal
culture based on green values and sustainability, thereby improving job-related
attitudes of managers and other employees, as well as organizational performance
(financial and non-financial performance, especially marketing and environmental
performance, etc.). Regarding the direct relationship between IGM and organizational
FOs in the agribusiness sector organizations, there is a lack of the studies on this
topic. However, some studies (e.g. Milanovi¢ et al., 2022) highlight the potential of
the indirect relationship between these variables in the agribusiness sector. Similarly,
the studies that have examined the relationship between IGM and JS (e.g. Qureshi,
Mehraj, 2022) as well as the relationship between JS and organizational FOs in the
IGM context, especially in the organizations operating in the agribusiness sector, are
scarce. Therefore, the obtained results in this paper are significant.

The first result of the conducted research showed that IGM positively affects the level of
managers’JS (H1) which is in line with the finding reported by Qureshi and Mehraj (2022).
Namely, it has been confirmed that IGM affects managers’ JS in medium-sized and large
agribusiness organizations, similar to the effect of IGM on employees’ JS in the consumer,
industrial and service industries (Qureshi, Mehraj, 2022). This result is supported by the
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fact that the internal marketing practice leads to satisfied employees (Ahmed, Rafiq, 2003),
since previous studies on the relationship between IGM and JS are rare, while such studies
in the agribusiness sector are lacking. Therefore, this result fills the gap in the relevant
literature regarding the relationship between IGM and JS, and emphasizes the importance
of examining the role of IGM in improving JS and other job-related attitudes.

Managers in Serbian agribusiness sector organizations that adopted the IGM concept
developed a positive job-related attitude, that is, they are satisfied with their job.
Managers reciprocated to their organizations by demonstrating a higher level of JS
since their organizations supported them with IGM activities. In order to encourage
managers’ JS, these organizations make efforts in the internal green communication
(IGC) activities, the green training and education programs (GSD), and the green
rewards programs (GRs). As a result, satisfied managers enjoy their jobs more, and stay
with their organizations longer. Then they are more satisfied with the job itself, freedom
in the workplace, the activities that the work offers, opportunities to interact with
others, etc. Relying on this finding and the theory of internal marketing (Ahmed, Rafiq,
2003), it is expected that a higher level of managers’ JS will influence a higher level of
employees’ JS in the IGM environment of Serbian agribusiness sector organizations.
Having in mind the above, it is advisable to constantly increase managers’ JS (in this
case of the agribusiness sector organizations), which can be achieved by paying more
attention to the IGM practice.

The second result showed that managers’ JS contributes to the improvement of FOs
of Serbian agribusiness organizations (H2). The result is consistent with the view of
some researchers on the relationship between JS, job performance and organizational
performance (Chen et al., 2015 and Shabbir, Salaria, 2014 as cited in Huang et al.,
2019), since according to the authors’ knowledge, there are no previous studies have
tested the relationship between JS and organizational FOs in the IGM environment.
The confirmed relationship between these variables in this research is based on the
principles of internal marketing theory (Ahmed, Rafiq, 2003). Namely, a higher
level of JS makes managers more motivated to perform better, to achieve better job
performance, which can ultimately contribute to achieving better FOs. In line with
that, this result fills the gap in the relevant literature regarding the relationship between
JS and organizational FOs, and highlights the importance of JS in improving FOs and
other organizational performance.

When Serbian agribusiness organizations pay attention to managers’ JS, they achieve
better FOs. In order to encourage sales growth, profitability, cost reduction, pre-tax
profit growth, and market share growth, these organizations make efforts to improve
managers’ JS, as well as all facets of their job. It is expected that the achieved FOs
of Serbian agribusiness organizations will affect the improvement of the overall
organizational performance. Having in mind the above, one of the ways to improve
organizational FOs (in this case in the agribusiness sector organizations) is to understand
the importance of managers’ JS, since the results in this paper revealed that the effect
of managers’ JS on organizational FOs was large (2= 0.508).
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The third result of this paper confirmed the indirect effect of IGM on organizational
FOs through managers’ JS (H3a). The mediating role of managers’ JS in this research
is partial (both direct and indirect effects were shown to be positive and statistically
significant). To date, the examination of this relationship in the context of IGM, as well
as in the agribusiness sector, has not been carried out.

Managers supported by IGM activities are more satisfied, and then they are more
motivated to perform better, to achieve better job performance and, finally, to contribute
more to FOs. This result fills the gap in the relevant literature regarding the mediating
role of job-related attitudes (e.g. JS) in the relationship between IGM and FOs. It
highlights the importance of examining IGM programs and activities that effectively
improve managers’ JS and other job-related attitudes, since satisfied managers become
more willing to perform better and contribute more to FOs and other organizational
performances (environmental performance, as well).

The agribusiness organizations and their managers should be aware of the advantages
of the adopting and implementing IGM and its potential in improving JS and then FOs.
In order to encourage their managers to be more engaged in achieving FOs, Serbian
agribusiness organizations should measure and monitor managers’ JS and motivate
them to perform better in the interest of their organization.

The fourth result confirmed the direct effect of IGM on FOs of Serbian agribusiness
organizations (H3b). This result is in line with the results of previous studies, although
Elshaer et al. (2024) tested the direct effect of IGMO on business performance, while
Metta (2024, p. 5) suggests that organizations that “possess a strong internal green
marketing orientation see an upward trend in terms of market share” (as one of the
indicator of FOs). However, a recent study has shown that the direct relationship between
these variables in Serbian agribusiness organizations has not been confirmed (Milanovi¢
et al., 2022). The authors of this paper assume that some of the reasons may be that the
testing of the relationship between IGM and financial performance was conducted on a
modest sample of small, medium and large organizations, and that financial performance
was observed through three indicators (sales, costs, profit). However, relying on this
finding and the facts in the IGMO theory (Papadas et al., 2017), it is expected that
IGM will affect FOs of Serbian agribusiness organizations. Having in mind the above,
the implementation of the IGM in these organizations becomes significant. IGM can
contribute to the achievement of FOs, because its effect on FOs is significant, although
small (£2=0.124). In line with that, this result fills the gap in the relevant literature
regarding the relationship between IGM and organizational FOs, and highlights the
importance of IGM practice in improving FOs and other organizational performance.

Finally, in addition to the mentioned effects of IGM that confirmed in this paper, IGM
is expected to contribute to the implementation of the strategic dimension of GMO,
having in mind the fact that “the effective implementation of strategic green marketing
activity appears to depend upon the support of internal green marketing actions”
(Papadas et al., 2017, p. 244).
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Conclusion

Achieving a high level of satisfaction of all the organization’s stakeholders, on
the one hand, and high organizational performance (financial and non-financial
performance), on the other, is a challenge faced by organizations, and the one which
is not easy to overcome. Effective overcoming of the mentioned challenge is achieved
by the organizations whose employees are customer- and environment-oriented.
It is assumed that these organizations take advantage of IGM. Therefore, this paper
examined the relationships between IGM, managers’ JS, and organizational FOs in
Serbian agribusiness sector organizations. The main contribution of this paper is the
establishment of the relationships between these variables, as well as the testing of
the assumed relationships in the agribusiness sector context in which the relationships
between these variables have not been tested before.

The results of this paper showed that there is a positive and statistically significant
direct effect of IGM on managers’ JS and organizational FOs, as well as a positive
and statistically significant direct effect of managers’ JS on organizational FOs. They
also showed that there is a positive and statistically significant indirect effect of IGM
on organizational FOs through managers’ JS. The results emphasize the relevance of
adopting and implementing the IGM concept in the agribusiness sector, especially in
its medium-sized and large organizations. In addition, these organizations should pay
attention to managers’ JS.

This paper enhances the knowledge on IGM and its effects on managers’ JS as one
of job-related attitudes, as well as on organizational FOs as one of the organizational
success indicators. These results are significant for researchers in the field of internal
(green) marketing, (financial) management, organizational behavior, and human
resource management. They contribute to the understanding of the impact of IGM as
a new marketing practice on JS and FOs. To date, the relationship between the above-
mentioned variables in the agribusiness context has not been tested. For managers of
the agribusiness organizations, the results of this paper provide insights into how to use
IGM to improve JS, and thereby organizational FOs. This provides them an insight into
IGM-driven JS and FOs.

The fact that the results of this paper refer to medium-sized and large organizations
operating in the Serbian agribusiness sector may limit the generalization of their
results. However, the authors of this paper believe that the IGM implementation is
more likely in medium-sized and large organizations. In addition, the responses of the
managers in this research may be biased, although it is important how they assess
the level of IGM implementation in their organizations, what their attitudes are about
IGM as an internal green practice and its effects on job-related attitudes and financial
performance. Perhaps a longitudinal type of study could be conducted in order to assess
the effects of the IGM program on managers’ and employees’ job-related attitudes as
well as financial performance.
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ABSTRACT

This paper uses survey data aiming to assess the socio-
economic impacts of providing water supply access to
selected group of low-income communities in rural Serbia.
Employing a mixed-methods approach, we have collected
quantitative and qualitative data from beneficiaries of the
water supply program to evaluate changes in quality of
life, hygiene, nutrition, and new opportunities arising from
reduced time spent on water collection. Results indicate
that 94.6% of participants reported improvements in their
quality of life, with an average satisfaction score of 8.8.
Key benefits included enhanced hygiene and increased
time for education and income-generating activities,
though non-returnees exhibited higher satisfaction levels
compared to returnees, highlighting persistent challenges
for the latter group. The paper concludes that integrated
strategies are essential to address both water access and
broader socio-economic challenges. Recommendations
for policymakers include the development of targeted
interventions to improve infrastructure and support
initiatives that facilitate employment and education.

Introduction

Recognizing the critical role of clean water securing health and well-being, access to
water is a universal human right enshrined in the UN Sustainable Development Agenda
which provides “universal access to safe drinking water and sanitation by 2030 as its
Sustainable Development Goal (UN, 2016). Domestically available running water and
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sewage-system access are a necessity to maintain public health as even low-income
settlements relying on communal taps or standpipes to access potable water often face
higher rates of water contamination and infection by communicable diseases (Enqvist et
al., 2020). Moreover, while scarcity of access to clean, potable water may not only lead
to negative health outcomes and worsen quality of life, it bears wider socio-economic
impacts such as reduction of disposable income or deteriorating education outcomes as
well that are often overlooked and inadequately considered when drafting policy and
conducting research (Adom et al. 2023).

Insufficient access to water exacerbates existing inequalities, disproportionately
affecting marginalized communities, which widens economic disparity (Israilova et
al., 2023). Inadequate or no access to public water infrastructure necessitates time
spent fetching and planning ahead to secure daily water needs creating a Bastiat
conundrum of expending time and resources for daily necessities which creates lost-
cost opportunities for the communities it affects. As the time spent on water and the
inability to secure hygienic environments cause a higher expenditure of time and labor
that might be dedicated to other areas of life (SIWI, 2005), impoverishment of basic
daily necessities such as water may be a fundamental pillar undermining other efforts
to help communities in other economic or socio-areas (Ranganathan, Balazs, 2015).

Water is not only essential for human consumption but is also a key resource for
numerous economic sectors, including agriculture, energy production and tourism. The
inextricable link between sustainable water management and economic development
is well recognized: studies have shown a causal link between access to water and
economic growth. For instance, low-income countries that have wider running-water
access see a higher average GDP growth of 3.7%, while countries with power access
experience an average growth of only 0.1% (SIWI, 2005). Inadequate water supply
may also hamper local or domestic food production, with inadequate supply being a
correlating factor to food scarcity (Mancosu et al., 2015). Unfortunately, communities
might actively compete with industry and agriculture for water access and use. Wescoat
et al. (2007) have corroborated the link between poverty and water access in the US,
particularly for low-income households located in suburban or remote rural areas.

Throughout Europe, access to safe drinking water and sanitation services is fundamental
to securing the health of a community. Unfortunately, marginalized communities
still have inadequate access to clean water and sewage systems. In short, water,
sanitation, and electricity, whose absence has a cascading effect on daily life, are the
three components essential to quality housing. Therefore, ensuring “the availability
and sustainable management of water and sanitation for all”, as well as the “access
to affordable, reliable, sustainable and modern energy for all” are goals 6 and 7 of
the UN’s Sustainable Development Agenda (UN, 2016). Clean and plentiful water,
effective sanitation, domestic and personal hygiene, and urban design are all necessary
for a healthy population (Brown et al, 2023). However, ‘fringe’ urban communities fall
at the mercy of local municipal governments and administration to provide necessary
services, creating a continuing cycle of marginalization.
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Significant variations in time spent fetching water may greatly affect individual
professional development which may then further negatively affect economic potential.
Evidence highly suggests that investing in water management and services is able to
significantly boost economic growth in developing countries. By reducing associated
water-borne illness and the time necessary to fetch water, time may be reinvested into
other activities, especially for education among youth. Countering the ill-effects to
such diseases also contributes to improved cognitive abilities, underpinning further
downstream effects of increased education abilities and economic performance
(Michaelowa, 2000).

Limited access to infrastructure increases the burden of uncompensated work, which
disproportionately affects women and limits their availability for childcare and
educational activities. Research dealing with the supplying of households with their
daily water needs particularly underscores the significant impact of unpaid work carried
out by mothers in rural areas, which has a direct effect on the general well-being of their
children. Children from households that are not forced to collect wood and water show
significantly better educational performance, with girls and boys adversely affected
in terms of their education (Chaudhuri, Desai, 2021). Therein lies the other core issue
that, when not done by the mother, fetching water may primarily fall on children.
While the chore may be perceived as beneficial, providing physical activity or even
financial remuneration, there are severe associated risks, including increased exposure
to environmental hazards and physical strain. Given children’s greater vulnerability
and limited physical strength, as well as comparatively poorer judgment skills, relying
on them to secure adequate water supplies for daily household needs raises serious
concerns (Geere, Cortobius, 2017).

Furthermore, the issue of water supply also necessitates the expenditure of physical
labor to transport water from public sources, involving carrying containers and storing
them within one’s home or domicile — the process of which may negatively affect water
quality (Baguma et al., 2013). Therefore, the need to access water in public puts the
elderly, orphans, the ill, the disabled or those facing social stigma at a disadvantage,
making them especially vulnerable to household water insecurity (Wrisdale et al, 2017).

Among all marginalized communities in Europe, the Roma are the most impacted by
poor water and sewage access. While they are still more likely to have poorer access to
healthcare, education and ready employment, their primary lack water and sanitation
access persists despite a range of initiatives undertaken to correct such disparities
(Parekh, Rose, 2011). Exacerbating circumstances are the informal settlements in
which the majority of Roma in Europe may live (Rosa, 2019; Chaudhuri, 2017; Filcak
et al., 2018). As Roma settlements are generally located peripherally to major urban
centers and frequently separated from main road access, there placement contributes
to higher costs and logistical challenges in securing basic utilities. Living in de facto
segregated communities isolated majority population, the majority of such settlements
are close to industrial zones, waste disposal sites or agricultural cooperatives, which
polluted the open water they use which is further cross-contaminated by the presence of

http://ea.bg.ac.rs 125



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 123-138), Belgrade

human and animal feces in rainy seasons and spreads waterborne diseases (typhus and
diphtheria, among others) (Filcak et al., 2018). Indeed, the higher incidence of these
diseases within the Roma community as whole reflects their poor access to water and
sewage (Chaudhuri, 2017; Parekh and Rose, 2011). A further hindrance is that Roma
communities are characterized by their distinct lack of physical infrastructure, socially
in terms of housing, thereby making them difficult to hook up to existing sewage and
waterlines (Filcak et al., 2018).

The issue facing access by the Roma community to safe and clean water as well
as sanitation is not for a lack of political will. The EU and its Member States have
acknowledged the dire need to improve daily living conditions among the Roma
population living within their borders. Although it did not fully achieve its goals, the
“Decade of Roma Inclusion” (2005) was initially declared in response to improving
discrepancies in welfare, housing and exclusion (Briiggemann, Friedman, 2017). In
2011, the European Commission established the EU Framework for National Roma
Integration Strategies, urging effective inclusion policies by 2020, public utilities and
urban regeneration (European Commission, 2019). Furthermore, the “Roma Integration
2020 initiative aimed to address gaps in housing and utility access, particularly for
EU accession candidates (Regional Cooperation Council, 2016). The 2018 proposal
for the Drinking Water Directive further emphasized improving water access for all
marginalized groups, including Roma (European Commission, 2018).

Despite these many efforts, numerous Roma households face nearly insurmountable
barriers to accessing water and sanitation services. Reports indicate that access to
safe and clean, domestically piped water is significantly lower among Roma with
discrimination worsening such disparities (UNDP, 2018). To illustrate, only 14% of
Roma communities in Slovakia are connected to public water access, while 49% are not
connected to any public sewage system (Atlas of Roma Communities, 2019). Although
the percentage of Roma households that are not connected to tap water has decreased
from 30% in 2016 to 22% in 2021, the discrepancy between this access is till 15 times
higher compared to the EU population in general (1.5%) (FRA, 2022).

In addition to the Roma population, there is another vulnerable population group,
namely returnees, who face major challenges when returning to their home country,
especially if they are forced to return. According to many studies, irregular returnees
have difficulties integrating socially and culturally compared to non-migrants or other
returnees (Beauchemin et al., 2022; Anda, 2017). While the return of irregular migrants
has been one of the critical elements of EU immigration policy since the early 2000s,
it has been on the political agenda in Serbia since the start of negotiations with the
EU on visa liberalization for Serbian citizens in 2007. As stated by GIZ (2022), the
majority of returnee’s face problems such as low education levels and school dropout,
high unemployment and poor quality of employment, low income and poor housing
conditions, while almost half of them live with more than two problems such as lack of
space, humidity, a leaky roof or lack of daylight.
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From a methodological and analytical standpoint, beyond the concern of a lack of
comprehensive studies on water and sewage access is also a standing issue within the
literature (Ezbakhe et. al. ,2019). Insufficient comprehensive statistics and standardized
definitions of “vulnerability” create a challenging environment in which to assess water.
Disparate contexts necessitate nuanced evaluation, as not all marginalized groups face
the same systemic issues (Lerisse et al., 2003).

Context and Background: Water Access in Serbia and Other Countries

Although the majority of individual households in Serbia have access to public water
and sewage, there is still a significant proportion not connected. According to the latest
available official data, 12.6% of Serbia’s more than 2.5 million households are not
connected to the water supply (SORS, 2024); even for those connected, many located
in the underdeveloped rural areas do not have continuous and reliable access to clean
water (Figure 1). Compared to the region of Vojvodina where almost all households are
connected to running water, almost one in four households in Sumadija and Western
Serbia, and almost one in five in Eastern and Southern parts of the country are not
connected. Migration into the public system is marred in these areas by the rapidly
aging local population and persistent poverty (Bobic et al., 2016). Households not
connected to public water must fetch their own water through wells or other uncertain
access points which takes up considerable time, energy and resources that could be
applied to other more pressing issues.

Figure 1. Share of households in Serbia with access to public water infrastructure in 2023
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Source: Authors’ calculations

Despite the many existing evaluations of the infrastructure projects in Serbia that
address effectiveness, they largely do not examine the marginal effects on the socio-
economic background of their participants. In response, this study tries to address this
gap by analyzing the socio-economic impact of water supply and access to not only the
Roma but other marginalized groups throughout Serbia as based on the self-reports of
beneficiaries whose objective was to improve general access to water infrastructure.

According to the SDG Report (2022), the proportion of the world’s population using
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safely managed drinking water systems increased from 70% in 2015 to 74% in 2020.
However, around 2 billion people still did not have access to these basic services
that year, including 1.2 billion people who did not even receive a basic service. It
is particularly notable that eight out of ten people without access to basic drinking
water services live in rural areas, with around half of this population living in the least
developed countries.

Some high-income countries also face this problem. In France, where over 99% of the
population is reported to have piped water at home, 77% of informal Roma settlements
have no access to drinking water (Brown et al, 2023). Three interlinked trends are
critical to understanding why safe and effective water and sanitation services remain
inaccessible for many people in high-income countries. First, systemic racism drives
persistent inequality in societies, limiting access to resources and perpetuating social
exclusion and poverty. Second, changes in infrastructure funding models have led to a
reduction in subsidies that could otherwise be made available to those in need. Thirdly,
inequalities persist because the availability and quality of services are often linked to
housing and property ownership.

Access to piped water has improved significantly for the Roma population over time.
While the proportion of Roma households without piped water has decreased from
30% in 2016 to 22% in 2021, this figure is still more than 15 times higher than that
of the general EU population, which is only 1.5%. The highest rates of Roma without
piped water are in Romania (40%) and Slovakia (28%). In Romania, a significant
proportion of the general population (21%) is also affected by the lack of tap water,
narrowing the gap between Roma and non-Roma. As with other housing indicators,
there are no significant differences by gender or age. However, Roma children under
the age of 15 are more likely to live in households without tap water than their older
counterparts. Furthermore, Roma with severe health limitations in daily activities are
disproportionately affected: 28% have no access to tap water compared to 18% of those
without such limitations in Romania. This inequality is particularly marked in North
Macedonia and Romania compared to other countries (FRA, 2022).

Bearing this in mind, this paper aims to identify current state with regards to water
access of the marginalized households facing insufficiencies in water supply to arrive
at an outcome applicable to real-world application in delivering better water access to
marginalized communities. Additionally, by assessing the effectiveness of the provided
water access support, the research aimed at detecting the most significant benefits of the
reduced time that was spent for fetching the water as well as the indirect impacts that
water access might have on the labor and education outcomes.

Following the introductory part and the current section which provided a statistical
overview of the water access in Serbia and other countries and analysis of the research
context, the third section summarizes the methodological approach taken, the data
collection methods and the characteristics of the sample. The results obtained are
presented in the fourth section, along with a discussion of the results in comparison to
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similar such projects. The final section provides recommendations for policy makers
applicable to designingsimilar projects in the future.

Data and Methodology

This research is based on a program designed to provide access to water supply to selected
low-income individuals to address basic socio-economic challenges exacerbated by
the COVID-19 pandemic. The sampling frame included the entire population of
beneficiaries participating in the program. Data collection took place in two waves:
The first wave covered participants who took part from the start of the program in 2018
until June 2021, while the second wave included those who took part from 2018 until
the end of 2022. The sample was analyzed according to key characteristics such as
group affiliation, gender and returnee status. In total, 316 out of 551 participants were
interviewed, representing 57.4% of the total sample (Figure 2).

Of the total 316 interviews conducted, 47.8% are women, 73.6% belong to Roma
population, and 14.2% stated that they are returnees, meaning that they returned to
Serbia after spending at least three months abroad. They are all considered low-income
population, while a considerable part of the interviewees had difficulties in meeting
basic needs (e.g. lack of bathroom or toilet).

Figure 2. Survey response rate in %

3.8%

v Imerviewed = Refisal  » Inexistent orwrong number » Noresponse » Other

Source: Authors’ calculations

*Total number of contacted persons (n) = 551
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Table 1. Socio-economic characteristics of participants

Female 47.8%
Returnee 14.2%
Number females in household 2.9
Number males in household 32
Number of children in household 1.6
Roma 73.7%
Internally displaced person 2.2%
Has well 44.9%
Brings water from others 32.0%
Bath or toilet in house 53.2%

Source: Authors’ calculations

*Total sample (n) = 316 participants

** One member per participating household was interviewed. As all 1,976 household members
are considered to have benefited from the measure, we set the number of beneficiaries to be
equal to the number of household members in households receiving the measure.

A phone survey was conducted to gather information on participants’ satisfaction,
experiences and other attitudes related to program implementation. Participants were
asked a series of questions about their experiences with the program. The questionnaire
referred to the household level, the data was weighted according to the number of
household members and the analysis was conducted at the individual level.

The questionnaire consisted of 11 questions. The first section contained questions
assessing household access to water prior to the implementation of the program.
In order to assess the differences in outcomes between participants with different
migration histories (returnees vs. non-returnees) and to consider the gender perspective,
this section included questions asking participants to indicate their migration history
and gender. In the second section, participants were asked to provide information on
their general socioeconomic situation and to express their opinion on the improvement
of their socioeconomic situation as a result of participating in the program. The third
section contained questions about their overall satisfaction with participation in the
program. The main research questions are as follows:

e How has access to water improved household living conditions and habits
(e.g., hygiene, nutrition, washing clothes, etc.)?

e What is the perception of the interviewees with regard to socio-economic
improvement of the household that could be attributed to the specific
intervention and general satisfaction with the programme?

e  What are the remaining challenges in water access, and how are they distributed
across different demographic groups (e.g., returnees)?
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Results and discussion

The main objective of the research is to assess whether the socio-economic situation of
participants has improved as a result of the program. For the purposes of this analysis,
an improvement in socio-economic status is defined as a respondent providing a score
of 2 or higher on a scale of 1 to 10. As shown in the 7able 2 below, the program has been
positively assessed by the vast majority of interviewed participants. Around 94.6% of
participants indicated that program has contributed to improvement of the household’s
socioeconomic situation. The average rating of the program is 8.8, whereas minor
differences between returnees and non-returnees could be identified. Non-returnees had
slightly better perception of the program effectiveness if compared to returnees since
96.5% of them considered the program has positively affected their socio-economic
situation in comparison with 82% of the returnees.

Table 2. Improvement of socio-economic situation as a result of the program in % and
reported score (1 to 10 ratings)

Total Returnee | om- Diff.
returnee
Improved socio-economic situation % (N=296) 94.6 82.0 96.5 *
Improved socio-economic situation (N=296) 8.8 83 8.9 el

Source: Authors’ calculations

Before gaining access to water through the program, 44.4% of participants relied
on wells, 27.2% obtained water from the public supply, 12.3% obtained water from
neighbors, friends, or family, and 16.7% had access to a spring (7able 3). Responsibility
for fetching water was relatively evenly split between male and female non-returnees.
Among returnees, however, it was predominantly men who took responsibility for
fetching water. In addition, 30.3% of participants already had access to water, meaning
that no one in their household was responsible for fetching water.

Access to water brought numerous benefits for the participants. The quality of life
of the program participants improved considerably, especially in the areas of hygiene
and nutrition. The economic impact of the program was reflected in lower costs and
more time for leisure, childcare or work. Specifically, 91.0% of respondents reported
improved hygiene through access to water, 86.3% found it easier to wash their clothes,
87.5% reported better water quality and 87.0% noted that access to water improved
their diet. In addition, 53.6% of participants were able to reduce their costs, while
54.2% reported having more time on their hands. Of those who had more time, 49.9%
used it for leisure, 39.0% for childcare, 44.3% for work and 6.7% used the extra time
to look for work.

However, there are still significant problems with the quality of the water supply.
Despite the benefits of the program, 28.4% of households continue to have problems
with access to water. Of those who reported problems, 72.9% reported low water
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pressure, 41.8% reported cloudy water and 19.6% were at times without water supply.
Participants also pointed out other major infrastructure problems: 74.8% had no sewage
system, 42.8% had not yet legalized their houses, 34.6% had problems with electricity
supply and 7.0% lacked facilities for people with disabilities. Despite these problems,
85.3% of households were satisfied with the program overall.

Table 3. Impact of the program: Overall and by returnee status

Total Returnee [ Non-returnee | Diff.
N=316 N=45 N=271
Before
Access water before*
Brought from public water supply 27.2% 31.3% 26.5% not.sign.
From neighbors/friends/family 12.3% 24.4% 10.2% ke
Own well 44.4% 33.6% 46.3% *
Spring 16.7% 0.0% 19.5% Rk
Other 6.7% 7.0% 6.7% not.sign.
Who was responsible for water access?* 100.0% 100.0% 100.0%
Males (father/son) 22.6% 49.1% 18.3% HAK
Females (mother/daughter) 12.5% 8.8% 13.1% not.sign.
Children 3.1% 22.7% 0.0% faleled
Relatives 1.4% 0.0% 1.6% not.sign.
Everyone 18.9% 28.1% 17.4% not.sign.
No one 30.3% 5.3% 34.3% Rk
After
Better hygiene 91.0% 90.0% 91.1% not.sign.
More time available 54.2% 77.9% 51.3% HoHE
Lower costs 53.6% 60.3% 52.8% not.sign.
Better quality water 87.5% 63.5% 90.5% ook
Better nutrition 87.0% 84.8% 87.3% not.sign.
Easier to wash cloths 86.3% 70.2% 88.3% ok
More time available for...*
More time for children 39.0% 93.6% 28.8% il
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Total Returnee | Non-returnee | Diff.
More time for job search 6.7% 0.0% 7.9% not.sign.
More time for work 44.3% 38.2% 45.4% not.sign.
More time for leisure 49.9% 100.0% 40.5% Rk
Any problem water access 28.4% 24.0% 29.2% not.sign.
What problem with water*
There are periods without water 19.6% 0.0% 22.5% not.sign.
Low pressure 72.9% 70.6% 73.3% not.sign.
Cloudy water 41.8% 63.3% 38.7% not.sign.
Other infrastructural problems*
No sewage 74.8% 59.2% 77.6% o
Problems with electricity 34.6% 29.2% 35.6% il
Legalization of object 42.8% 72.7% 37.5% not.sign.
Access for persons with disabilities 7.0% 27.7% 3.2% Hx
Satisfied with program: score 9.6 9.1 9.6 *
Would participate again not.sign.
Yes 85.3% 87.8% 84.9%
No 4.7% 12.2% 3.4%
I don’t know 10.0% 0.0% 11.7%

Source: Authors’ calculations

A p-value lower than 0.1 implies that the difference between two groups is statistically
significant at 10%. * significant at 1%, ** significant at 5%, *** significant at 10%.

Overall, there seem to be some differences between returnees and non-returnees. Before
the program, returnees were more likely to get their water from neighbors, friends or
family. They were less likely to have their own well or access to a spring. Among returnees,
men and children were responsible for fetching water, while among non-returnees this
task was shared between adult men and women. Access to water brought greater benefits
to returnees compared to non-returnees in the form of more time for children and more
time to look for work. Compared to non-returnees, returnees were less likely to say that
they still needed support to legalize their property and access to sanitation. Returnees
were more likely to state that they needed access for people with disabilities. Overall,
non-returnees reported benefiting more from the program than returnees.
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Conclusion

While reliable access to safe drinking water and sanitation services remains a crucial
concern for marginalized populations across Europe, it is a particular issue facing Roma
communities that must deal with difficulties related to both the quality and affordability
of water. Although numerous initiatives have been implemented to enhance living
conditions among the Roma, significant disparities continue to exist, with Roma
residing in improvised settlements that often illustrate socio-spatial marginalization.

By providing empirical evidence on the socio-economic impacts of water supply
endeavors in low-income communities in Serbia, particularly in the context of crises such
as the COVID-19 pandemic, this paper underscores the importance of addressing both
immediate needs and long-term infrastructural challenges to enhance overall life quality.

Our research highlights several key findings of the impact of the water supply program
on low-income households. With an average satisfaction score of 8.8, an overwhelming
94.6% of participants reported improvements in their daily socio-economic life. As
direct benefits of participating in the program, the majority of the beneficiaries reported
improved hygiene, better nutrition and that it was easier to do laundry. Notably, while
both returnees and non-returnees benefited from enhanced water access, non-returnees
expressed higher overall satisfaction, observing the program to be more effective.
Nevertheless, there are ongoing challenges that remain prevalent to water quality issues
and infrastructural deficits among returnees that had relied more on neighbors for water
access prior to the program.

The research also established there to be a range of diverse benefits stemming from the
reduced time spent on fetching water, which contributes to both improved education
and labor-market outcomes. When provided with water access adult household
members were also provided with more available time to spend with their children.
Simultaneously, the children were able to dedicate this time to committing to their
education. Prior to the intervention, the role of children in fetching water was quite
prominent to the extent that children were exclusively in charge of delivering water in
3.1% of the households, observed and they jointly participated in fetching water along
with other household members in 18.9%. After the program, 39% of the beneficiaries
interviewed reported spending more time with children as the most important benefit
of the program. This finding is noteworthy as the time children spend with their parents
is considered to be a leading factor in a child’s general wellbeing and mental health.
Accordingly, at-home school assignments often require parental supervision which
water access provides by free both parent and child from the onerous task. Additionally,
better access to water may also lead to an increase in school enrollment rates among
poor rural communities experiencing low enrollment.

The increased time available to spend on income-generating activities contributes to
the availability of resources and therefore represents an important determinant of the
family’s wellbeing which may potentially help reduce overall poverty. In this regard,
more than 53% of the participants interviewed reported to have lower costs due to their
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water access. The results also indicate that 44.3% of the beneficiaries reported more
time for other activities, with 6.7% indicating that they have more time to actively seek
paid employment. Given this exact result, it would be prudent to consider integrating
employment and skills development initiatives alongside infrastructural support
measures to maximize impact.

Despite these overall positive impacts, other critical infrastructural challenges faced
by the marginalized population in their daily lives were noted in the course of this
research, the most pressing of which include: inadequate access to sewage systems;
limited access or supply of electricity; and the inability to ensure adequate living
conditions for the disabled.

Future research should explore the longitudinal impacts of the water supply program to
assess long-term sustainability and changes in socio-economic conditions over time. In
addition, investigating the exact barriers faced by returnees compared to non-returnees
may cast light on more effective support mechanisms. It is necessary to investigate
the broader infrastructural issues that contribute to water quality challenges, which
integrate multi-sectorial approaches to address housing, sanitation and economic
opportunities in conjunction with water access.
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Introduction

Food is a key component of several fundamental dimensions of well-being, such as
food security, nutrition and health. In low-income countries, they account for the largest
share of total household expenditures, on average around 50% of household budgets
(Egbetokun & Fraser, 2023). In the Slovak Republic, food expenditures account for
approximately 20% of total net expenditures. Food consumption and expenditure on
various commodities is an important area of research for economists (Felix & Kumar,
2020). Considering the similarities and differences in household food consumption
behaviour, the study of household food consumption pattern is crucial (Hayat et al.,
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2023). Understanding demand patterns and their underlying determinants is important
in designing food policies and informing local suppliers (Lippe et al., 2010).

There has been renewed interest in reliable estimates of food demand elasticities at
the disaggregated level, not only to analyse the impact of changing food preferences
on the agricultural sector, but also to identify the likely impact of price incentives on
households (Ulubsoglu et al., 2016). Households are increasingly price responsive to
fresh produce (Lippe et al., 2010). Cross-price and own-price elasticities have become
key determinants for policy makers in making decisions on food commodity production
(Naheed & Hussain, 2020). In addition to prices, consumer income is also an important
determinant of demand. Evidence confirms that consumers respond to prices and
income similarly in different countries of the world. Consumers in Pakistan face a
different set of constraints than consumers in America. Both supply-side and demand-
side factors are at work - access issues are critical, but even with better access, low
income and other demand-side issues constrain vegetable consumption (Weatherspoon
et al., 2015).

Vegetables play an important role for human health (Deng et al., 2023). It is one of the
most important agricultural products in daily life. Due to season, supply and demand,
prices fluctuate widely and there are also some substitution linkages between different
types of vegetables. The demand for vegetables with strong substitutes is affected by
price changes of alternative vegetables (Liu et al., 2019).

Understanding the demand for staple foods, the consumption of which ensures
the health of the population, is extremely important. The demand for vegetables is
influenced by the income of the population, the intrinsic price of vegetables, and the
price of substitutes or complements. Very few studies have analysed the impact of the
determinants of demand on the market for individual vegetables. This paper is intended
to fill this gap. The main objective of the paper is to investigate the impact of income,
own price and price of substitutes or complements on the demand for vegetables in the
Slovak Republic. The results of the analyses can be used for nutrition and food policy
makers as well as for the public.

Materials and methods

The data for the analysis are drawn from DATACUBE from SUSR, VUEPP and ATIS.
The period covered was 2001-2020. The methods used were descriptive statistics and
regression analysis.
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Input data table
Variable Unit of Source
measure
K https://www.vuepp.sk/dokumenty/komodity/2021/Ovocie_
Consumption of & ., |zelenina 2021 07_v2.pdf
vegetables ;zgif? " | https://datacube.statistics.sk/#!/view/sk/vbd sk win2/ps1839rs/v_

ps1839rs_00_00 00 _en
https://www.vuepp.sk/dokumenty/komodity/2021/Ovocie

EUR zelenina 2021 07 v2.pdf
’ https://datacube.statistics.sk/#!/view/sk/vbd sk win2/ps1839rs/v_

Price of vegetables

-1
ke ps1839rs_00 00 00 _en
Income of EUR. https://datacube.statistics.sk/#!/view/sk/vbd_sk win2/ps1819rs/v_
habitants year! ps1819rs 00 00 00 _en

Regression analysis was used to estimate the Marshall demand curve. The Marshall
demand curve is a willingness to pay curve derived assuming all prices and incomes
are constant (Hudik, 2019). The theoretical basis for the formation of demand functions
has been addressed in many studies (Miyake, 2006; Gimenes-Nadal, 2018; Sprouvle,
2013, Pendakur, 2009; Lewbel & Pendakur, 2009; Smith, 2018). The Marshall elasticity
compared to the Hicks elasticity provides more accurate pictures of substitutes and
complements (Mustafa et al., 2022).

Based on the considerations, Marshall’s model of demand for each type of vegetable

was specified as a function Q,; = Qy; (P, By, I). The demand estimator is a linear
regression function which has the form:

Qui = a+ B1Py; + Bol +F3nPjn (1)
Where:
Q,; — demand for i-th type of vegetable in kg. capita’'. year

a, 1 B>, Bn — estimated regression parameters
P,, — price of i-th type of vegetable in EUR .kg"!
I- income of inhabitant in EUR.capita’'. year

P;,, price of j-th type of vegetable in EUR kg

!
Eipp =8 O (2)
Where:

Ejp — income elasticity of demand in %

Py

Epp = ﬁlq_m 3)
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Where:

Epp— own-price elasticity of demand in %

P -
_ Jn
Ecpp = 611? )
i
Where:
E.pp — cross-price elasticity of demand in %
Results

As part of its disease prevention campaigns, the WHO recommends that people consume
400 g of fruit and vegetables a day. The ratio of vegetables to fruit should be 2:1, i.e.
they should consume 270 g of vegetables per day. This equates to 98.55 kg per year.
In 2001, the Slovak population consumed 56.2 kg per person per year. In 2019, it was
already 73.4. Although the trend of vegetable consumption in Slovakia is increasing,
the annual consumption of vegetables is still below the recommendations of experts.
Meanwhile, the share of expenditure on vegetables ranged from 6.5 to 9.4% of total net
expenditure in the period under review.

Among vegetables, Slovak consumers showed the strongest preference for tomatoes.
Their average consumption was 16.17 kg per person per year (standard error 0.49,
Table 1). Tomato consumption showed a relatively high standard deviation compared
to other vegetables. Their consumption was scattered around the mean by 2.14 kg per
person per year. The distribution of consumption is flatter than normal, right sided.
Tomato consumption shows a relatively high range of values (Figure 1). The lowest
tomato consumption was in 2002 at 11kg per person per year and the highest in 2018
at 18.6kg per person per year. The absolute increase in tomato consumption over the
period is positive, Figure 1.

Cabbage was also strongly preferred during the period under review. Its average
consumption was 15.85 kg per person per year with a standard deviation of 2.84 kg
(Table 1). The distribution was more skewed than normal, left-handed. The trend in
the consumption of cabbage in the Slovak Republic is downward, with considerable
fluctuations. The absolute increase in cabbage consumption was negative in the period
under review (Figure 1). The range of values of cabbage consumption was the highest
among all vegetables, namely 12.8 kg. The minimum consumption was 12 kg per
person per year in 2011. The highest consumption was at the beginning of the study
period, in 2001, at 24.8 kg per person per year.

The average consumption of carrots was 10.73 with a standard deviation of 1.35. The
distribution of carrot consumption was flatter than normal, right sided. The trend of carrot
consumption was less fluctuating than that of the previous vegetables during the period
under review. The trend in consumption was upwards, the absolute increase positive.
The range of values was medium, 4.90 kg (Figure 1). The minimum consumption of
carrots, 8 kg per person per year, was recorded in 2001. The highest consumption of
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carrots by Slovak consumers was in 2019, at 12.8 kg per person per year.

Onion was one of the preferred vegetables among Slovak consumers. Its average
consumption was 8.77 kg per person per year in the period under review (Table 1).
Onion consumption was in a flatter than normal distribution, left-handed. The trend of
its consumption was slightly increasing, with considerable fluctuations. The absolute
increase in onion consumption was positive. The standard deviation was among the
medium ones. Consumption differed from the average by 1.31 kg in the period under
review. The range of values was 4.30 kg (Figure 1). The minimum consumption in
2002 was 7.1 kg per person per year. The highest consumption of onions was recorded
in 2013 at 11.4 kg per person per year.

The average consumption of cucumber during the study period was 7.23 kg per person
per year with a standard deviation of 1.69 (Table 1). Its distribution was more pointed
than normal, right skewed. The range of values was relatively quite high, 6.1 kg (Figure
1). The lowest consumption of cucumbers was in 2002, at 3.5 kg per person. The
highest consumption was recorded in 2009, at 9.6 per person. The trend in cucumber
consumption was upward, with one significant short-term increase in 2009. The
absolute increase in cucumber consumption was positive over the period under review.

The average consumption of peppers was 6.18 kg per person per year with a standard
deviation of 1.19 kg during the period under review. The distribution of pepper
consumption was flatter than normal, right-sided. Pepper consumption was on an
increasing trend over the period with one significant increase in 2006. The range of
values was 4.10 (Figure 1). The lowest consumption of pepper per capita per year was
3.6 in 2003 and the highest consumption was 7.7 kg per capita per year in 2016. The
absolute increase in consumption over the study period was positive.

Cauliflower had an average consumption of 3.22 during the period under study (Table
1). The standard deviation was 0.58 kg. The distribution was flatter than the normal
distribution, right-handed. The range of values was 2.20 kg, the absolute increase in
cauliflower consumption was negative over the study period. The lowest consumption
of cauliflower in the Slovak Republic was recorded in 2019 at 3.5 kg and the highest in
2008 at 4.5 kg. The trend of cauliflower consumption was slightly decreasing.

Table 1. Results of descriptive analysis of consumption of selected vegetables
in kg. capita.year'

Mean Standard Error Median Standard Deviation | Kurtosis | Skewness Cogis%;sve]
Peas 0.75 0.07 0.80 0.29 -0.73 -0.26 0.14
Celery 1.36 0.12 1.40 0.53 -0.13 0.53 0.26
Carrots 10.73 0.31 11.20 1.35 -0.92 -0.35 0.65
Parsley 2.24 0.09 2.20 0.39 -0.14 0.45 0.19
Onion 8.77 0.30 8.50 1.31 -0.46 0.65 0.63
Tomatoes 16.17 0.49 17.00 2.14 0.76 -1.23 1.3
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Mean Standard Error Median Standard Deviation | Kurtosis | Skewness Cogﬁs%;;ve]
Cucumber 7.23 0.39 7.70 1.69 0.14 -0.99 0.82
Kale 1.57 0.11 1.50 0.49 0.11 0.64 0.24
Cauliflower 3.22 0.13 3.40 0.58 -0.45 0.35 0.28
Cabbage 15.85 0.65 15.70 2.84 4.78 1.68 1.37
Paprika 6.18 0.27 6.50 1.19 -0.21 -0.90 0.57
Salat 1.31 0.15 1.50 0.63 -0.68 -0.31 0.31

Source: own calculations

The average consumption of parsley was 2.24 kg per person per year during the period
under review. Actual consumption was scattered around the average by 0.39 kg. The
distribution of consumption was flatter than normal, left-handed. The range of values
was lower, 1.4 kg. The lowest consumption of parsley, 1.40 kg per person per year, was
recorded in the highest consumption was in the year and it was 3.10 kg per person per
year. The absolute increase in consumption was positive (Figure 1).

The lowest average consumption in the period under review was for kale (1.57 kg per
person/year), celery (1.36 kg per person/year), lettuce (1.31 kg per person/year) and
peas (0.75 kg per person/year). The standard deviation was also the lowest for these
vegetables. The consumption of celery and lettuce had a positive absolute increase
during the period under review. The distribution of both types of vegetables was flatter
than normal. The distribution of lettuce was right-handed, that of celery left-handed.
Consumption of cabbage and peas had a negative absolute increase. The distribution
of both these vegetables was flatter than normal, left-handed. The difference between
maximum and minimum consumption was highest for lettuce and celery (Figure 1).

Figure 1. Measures of variability of consumption of selected vegetables (2001-2019) in kg.
capita'. year'
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Source: own calculations; * the negative absolute increment is marked in black
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Estimation of demand functions

The impact of own price, price of other goods and consumer income on the demand
for individual vegetables was investigated using Marshall demand functions. Tables
2, 3 provide a glimpse of the basic tests of estimation by regression analysis and the
estimated coefficients.

Table 2. Regression analysis results for the estimation of Marshall demand functions 1.

v];;i::agl)e)z’ Income/demand for Peas Celery Carrots Parsley | Onion Tomatoes

R square 0.73 0.78 0.80 0.78 0.78 0.80
F calc. 18.70 64.79 1132.79 71.08 60.51 406.92
P Peas -1.23 -2.01 1.84 0.93 -10.95 5.15
P Celery 1.1 11.57 36.27 3.41 -37.66 53.47
P Carrots 6.18 2.83 40.62%** 0.70 -4.54 67.48%*
P Parsley 0.50 -2.99 -31.36%* -5.17 24.18 -55.15%
P Onion -4.87 =534 -33.27%** 522 6.7 -61.84**
P Tomatoes -1.77 S2.18% | 9. 25%Hkx -2.28 1.40 -6.84
P Cucumb. 3.53 0.08 0.97 0.57 13.52 -4.05
P Kale 237 -14.94%* -27.13%* -6.27| -1443 -65.76%**
P Caulif. 0.02 11.48 24.01* 9.58 4.53 38.51
P Cabbage -4.00 -2.30 -1.50 250 -27.93 49.12%*
P Paprika 4.56 -2.09 3.67 -3.87 5.75 -6.52
P Salat 0.78 0.81 8.01%** 0.32 -0.96 13.74%*
Income 0.0 %%+ 0.00 0.01%*** 0.00 0.00 0.04%**

*P<0.15; ** P<0.10; ***P<0.05; ****P<0.01
Price in EUR kg, Income in EUR.capita.year!, Quantity in kg.capita'.year!

Source: own calculations

The index of determination for each vegetable species ranged from 0.73 to 0.80. .
Thus, the models explained a sufficiently high variability in the demand for different
vegetables. F calculated was higher than F tabulated at 0.05 level of significance in all
models. Thus, according to Fisher’s test, the selected models explained the variation in
demand for individual vegetables with 95% confidence. The results of the Student’s test
are shown in the table for each of the estimated coefficients through the a significance
level. When estimating the demand for parsley and onions, the coefficients for the effect
of own prices, prices of other vegetables, and the effect of income were not statistically
significant. Demand for peppers, cucumbers and peas were characterized by statistically
significant coefficients being estimated only for the effect of income on demand. Demand
for celery was significantly influenced by the price of tomatoes and the price of kale.
Demand for carrots was the most affected by prices of other vegetables. The coefficients
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were significantly estimated for the price impact of carrots, parsley, onions, tomatoes,
kale, cauliflower and lettuce. The income of residents also had a significant effect on the
demand for carrots. The price of carrots, parsley, onions, cantaloupe, kale, cabbage, and
lettuce had a significant effect on the demand for tomatoes. The effect of income was
also significant. Only the price of cabbage significantly affected the demand for kale.
The demand for cauliflower was significantly influenced by the prices of several types of
vegetables. These were the prices of peas, carrots, parsley, onions, tomatoes and lettuce.
The demand for cabbage was significantly affected by the price of peppers, the demand
for lettuce and the price of carrots, in addition to income. The estimated coefficients,
which were reliable, are further used to calculate elasticities (Table 4).

Table 3. Regression analysis results for the estimation of Marshall demand functions I.

Price (P),

Income/demand | Cucumbers Kale Cauliflower Cabbage Paprika Salat
for vegetable

R square 0.79 0.74 0.79 0.77 0.79 0.79

F calc. 145.68 20.60 105.32 37.56 151.79 111.82
P Peas -2.51 8.26 22.90%** 72.06 441 -5.34

P Celery 7.75 -19.40 33.03 260.54 0.51 -12.13

P Carrots -11.99 -10.28 26.15% 63.73 4.39 -11.41%*
P Parsley 2.66 13.66 -29.72%* -110.79 -0.83 9.00

P Onion -0.67 -0.47 -21.61* -11.98 -3.41 4.67

P Tomatoes 2.33 0.84 -5.43%%* -7.50 3.61 1.00

P Cucumb. -19.66 8.33 -6.37 -83.90 -10.02 0.98

P Kale -2.63 18.36 -20.27 -153.39 -8.37 2.6

P Caulif. -5.97 -13.12 20.74 171.88 -0.77 -5.13

P Cabbage 19.55 -14.65%** 9.51 66.64 8.36 -2.38

P Paprika -2.97 427 -5.48 -67.87* -4.02 2.62

P Salat 6.53 1.59 5.68%* 6.70 2.15 -0.88
Income 0.03%%** 0.00 0.00 -0.08%* 0.027%** 0.0 ] #x**

*P<0.15; ** P<0.10; ***P<0.05; ****P<0.01
Price in EUR kg, Income in EUR.capita.year', Quantity in kg.capita'.year'
Source: own calculations

Impact of income on demand for vegetables

According to the estimated Marshall demand functions, Tables 2,3 and the income
elasticities of demand derived from them, income was found to be a significant
determinant of demand for peas, carrots, tomatoes, peppers, cucumbers, cabbage and
lettuce. The change in income had a twofold effect on vegetable demand. This effect
depended on which vegetables were considered by Slovak consumers to be superior and
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which inferior goods. Carrots, peppers and tomatoes emerged as superior, necessary
goods. When consumers’ income increased, the demand for these types of vegetables
would increase less than income; the income elasticity of demand for these vegetables
was in the interval (0;1), Table 4. A more pronounced change would be induced by a
change in income in the demand for cucumbers and lettuce. If incomeincreased, demand
for these vegetables would grow faster than income. Slovak consumers considered them
luxuries, their income elasticity of demand was higher than 1. The opposite effect, i.e. a
decrease in demand, would be exerted by an increase in income on the demand for peas
and cabbage. These vegetables were considered inferior goods by Slovak consumers.
Their income elasticity of demand was less than 0. This was particularly pronounced
in the demand for peas, where the income elasticity of demand took the value of -4.82.

For the demand for celery, parsley, onion, kele and cauliflower, the income of the
residents was not a significant determinant, based on the P-values from Tables 2 and
3. Based on this fact, we did not calculate income elasticities of demand from the
estimated coefficients for these vegetables.

The research results show that demand for seasonal vegetables such as cucumbers
and lettuce responded most elastically to the change in intake. These vegetables were
luxury goods during the period under study. Tomatoes, peppers and carrots emerged as
essential goods. Consumption of these vegetables formed the basis of total vegetable
consumption in the period under review.

Table 4. Calculated elasticities according to the estimated Marshall functions of demand

Demand for vegetable Determinant Elasticity!
Peas Income -4 8% Ak
Celery Price of tomatoes -1.36*
Price of kale -3.45%%*
Price of carrots 1.61%**
Price of parsley -1.74%*
Price of onion -2.08%**
Price of tomatoes 0.08****
Carrots Price of kale -0.79%**
Price of cauliflower 1.25*
Price of salat 0.89%**
Income 0.36%**
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Demand for vegetable Determinant Elasticity!
Price of carrots 1.78%%*
Price of parsley 2.03*
Price of onion -2.56%*
Tomatoes Price of kale -1.27%*
Price of cabbage 0.63**
Price of salat 1.02%%*
Income 0.83%**
Cucumber Income 1.37%%*
Kale Price of cabbage -1.93 %%
Price of peas 1.74%**
Price of carrots 3.46*
Caulifiower Price of parsley -5.50%*
Price of onion -4.50%
Price of tomatoes -1.43%%*
Price of salat 2. 11%%*
Cabbage Price of peppers -2.80%
Income -1.81%%*
Peppers Income 0.62%%*
Salat Price of carrots -3.73%*
Income 348 H**

Source: own calculations
*P<0.15; ** P<0.10; ***P<0.05; ****P<(.01

! Only elasticities with a confidence level greater than 85% were selected

Impact of own prices and prices of other vegetables on the demand for
vegetables

By deriving own price elasticities and cross price elasticities of demand, we investigated
the impact of prices on the demand for different types of vegetables.

Based on the P values in Tables 2 and 3, demand for no vegetable except carrots
responded significantly to the change in own price. Therefore, only the price elasticity
of demand for carrots was quantified.

The price of parsley affected the demand for cauliflower the most, followed by the
demand for tomatoes and carrots. When the price of parsley increased by 10%, the
demand for cauliflower decreased by 55% and carrots decreased by 17.4% (Table 4).
These vegetables act as a complement. The opposite effect was induced by the price
increase of parsley in the demand for tomatoes (increase of 20.3%) (Table 4). Slovak
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consumers substituted these vegetables for each other. Demand for this vegetable
responded elastically to the change in the price of parsley.

Demand also responded elastically to the change in the price of onions, which was
particularly evident in the demand for carrots, tomatoes and cauliflower. All these
vegetables acted as a complement to onions. If the price of onions increased by 10%,
the demand for cauliflower would decrease by 45%, the demand for tomatoes by 25.6%,
and the demand for carrots by 20.8%.

The price of carrots affected the demand for tomatoes, cauliflower and lettuce.
Cauliflower and tomatoes acted as substitutes; lettuce acted as complements. A 10%
increase in the price of carrots would cause the largest change in the demand for lettuce,
which would decrease by 37.3%. The demand for cauliflower would increase by 34.6%
along with a 10% increase in price, the demand for tomatoes would increase by 17.8%.
Vegetable demand responds elastically to a change in the price of carrots. The price of
carrots also has a statistically significant effect on the demand for carrots. However, the
positive correlation between the two is not consistent with economic theory, , which
assumes a negative correlation between price and quantity demanded. In practice,
however, a positive price elasticity of demand is often encountered. This result can
be interpreted as meaning that the population does not react to a rise in the price of
carrots, probably because this vegetable is one of the staple vegetables of almost daily
consumption.

The change in the price of cauliflower and peppers also responded elastically to the
change in the demand for vegetables. When the price of cauliflower increased by
10%, the demand for carrots increased 12.5%. Slovak consumers would substitute
this vegetable for cauliflower if its price increased. For peppers, the complement was
cabbage. A 10% increase in the price of peppers would reduce the demand for cabbage
by 28%.

Demand for vegetables reacted less strongly to the change in the price of other
vegetables. The price of lettuce influenced demand for cauliflower, tomatoes and
carrots. A 10% increase in the price of lettuce would increase demand for cauliflower
by 21.1%, demand for tomatoes by 10.2% and demand for carrots by 8.9%. In response
to a 10% increase in the price of kale, demand for celery would decrease 34.5%,
demand for tomatoes would decrease 12.7%, and demand for carrots would decrease
7.9%. The price of tomatoes influenced the demand for celery, kale and carrots. With a
10% increase in the price of tomatoes, demand for kale decreased by 14.3%, demand
for celery decreased by 13.6% and demand for carrots increased by 0.8%. The price
of cabbage influenced the demand for tomatoes and cabbage. With a 10% increase in
the price of cabbage, the demand for tomatoes increased by 6.3% and the demand for
kale decreased by 19.3%. The price of peas influenced the demand for cauliflower and
lettuce. With a 10% increase in the price of peas, the demand for cauliflower increased
by 17.4%
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The results of our research on cross-price elasticities show that different vegetables
have both substitution and complementary links between them, which are mainly
conditioned by dietary habits and the way in which meals are prepared. An example
of this is onion vegetables, which are complementary to other vegetables, as they
are mainly used in Slovak cuisine to flavour other vegetable dishes. Many substitute
vegetables are tomatoes, which are also often used as a side dish for other dishes.
Substitutes for tomatoes are, for example, cabbage, lettuce, or carrots or parsley, whose
uses are very similar.

Discussion

Some studies confirm the non-elliptical behaviour of consumers to change the own
price of individual foods. A study in Mexico, based on own price elasticity, found that
11 of the 12 products analysed reached values less than 1, i.e. demand for them is
inelastic (Tinoco et al., 2011). Studies in Pakistan have similar results. The results of
the compensated own price elasticities show that eight groups of food commodities
have inelastic own price elasticities. This implies that these food commodities are an
integral part of household diets (Hayat et al., 2023). Marshall elasticity results indicated
that vegetable consumption in Pakistan is the least sensitive to own price change
among all the commodities studied (Milojevi¢ et al., 2020; Naheed & Hussain, 2020).
The findings of expenditure elasticity (uncompensated own price elasticity) show that
vegetables and pulses are common (inelastic) goods while meat and fruits are luxury
(elastic) goods (Mustafa et al., 2022). The price elasticity of 11 vegetables is negative.
It shows that if the price of vegetables decreases, the total turnover in the vegetable
market will increase due to the increase in the number of purchases (Liu et al., 2019).
Demand for organic vegetables is price elastic as well as expenditure elasticities.
Demand for conventional vegetables in the US is primarily inelastic (Kasteridis & Yen,
2012). Demand for vegetables in Tamil Nadu was elastic. The compensated own price
elasticity in Tamil Nadu showed that nuts and oil in rural and urban households, meat in
rural households and milk, eggs, vegetables and fruits in urban households were elastic
to price change (Felix & Kumar, 2020). Our findings indicated that the demand of
the Slovak population for different types of vegetables is not statistically significantly
related to the own prices of vegetables. The only exception was the demand for carrots.
Given the positive correlation between price and quantity demanded of carrots, we can
infer a willingness to purchase this staple vegetable regardless of the change in its price.

According to the available research results on income elasticity of demand, vegetables
are generally perceived as both a necessity and a luxury good. The results of income
elasticities show that milk, meat and fruits are luxury foods. Non-essentials are
cereals, pulses, vegetables, sugar and ghee. (Hayat et al., 2023). Income elasticity
revealed that food group, milk and vegetables are essential goods in rural households
but luxury goods in urban households (Felix & Kumar, 2020). If spending increases,
consumers will increase their demand for organic vegetables faster than their demand
for conventional vegetables (Schrock, 2013). Income elasticity results in our research
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indicate that carrots, peppers and tomatoes are superior goods for Slovak consumers,
cucumbers and lettuce are luxury goods, and peas and cabbage are inferior goods.

The cross-price elasticities appear to be asymmetric. Demand for organic vegetables is
more sensitive to price changes of conventional vegetables than vice versa (Schrock,
2013). From the results of the uncompensated cross-price elasticity, consumers
substitute vegetables with meat and vegetables with fruits. They purchase pulses
together with vegetables and with meat (Mustafa et al., 2022). Ther is a mixture of
gross substitution and complementarity among vegetable products, but the dominant
pattern is pure substitution (Kasteridis & Yen, 2012). In terms of cross price elasticity
and using green vegetables as an example, the cross-price elasticities between green
vegetables and the following vegetables are positive, which means that the existing price
elasticity between green leaves and the following vegetables substitution relationship:
root vegetables, Chinese cabbage, kale, legumes, beetroot, mushrooms. The cross-price
elasticity between green leaves and the following vegetables is negative, which means
the existence of a complementary relationship between green leaves and solanaceous,
allium, yam vegetables and buds (Liu et al., 2019).

Similarly, our research results indicated several substitution and complementary
relationships in the vegetable market. Most of them were observed in the market for
carrots and tomatoes, which are among the most consumed vegetables in Slovakia.
Substitutes to tomatoes were, for example, cabbage, lettuce, carrots and parsley.
The cross-price elasticity between the prices of these vegetables and the demand for
tomatoes was positive. There was a negative price elasticity between the prices of
onions and kale. These vegetables were complementary to tomatoes.

Conclusion

The aim of the paper was to investigate the impact of income and prices on the demand
for vegetables in the Slovak Republic. The composition of demand for vegetables was
relatively stable over the period under study. The highest demand was for tomatoes,
cabbage, carrots and onions. The trend in the consumption of most vegetables was
increasing over the period under review. Cabbage, together with kale, cauliflower and
peas, had a decreasing trend in consumption.

Demand for each type of vegetable responded to the change in incomein varying
degrees. Demand for carrots, peppers and tomatoes, which were considered essential
goods by Slovak consumers, was less elastic. A more pronounced response to the
change in incomewas observed in the demand for more luxurious vegetables such as
cucumbers and lettuce and for inferior vegetables such as peas and cabbage.

Based on the fact that the coefficients quantifying the relationship between own price
and demand for each type of vegetable were not statistically significant, it can be argued
that demand depends more on the prices of other types of vegetables than on own
price.The demand for cauliflower was the most elastic to changes in the price of other
vegetables, which was influenced significantly by the price of parsley (ECPD=-5.50),
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the price of onions (ECPD=-4.50) and the price of carrots (ECPD=3.46). Demand for
lettuce was strongly influenced by the price of carrots (ECPD=-3.73). Demand for
carrots, which is one of the most preferred vegetables in Slovakia, was the least elastic
to the change in prices of other vegetables. The price of carrots, together with the price
of parsley and onions, was among the significant determinants of demand for most
vegetables.

Every country’s nutrition and food policy seek a high consumption of fruit and
vegetables. Regarding the consumption of vegetables such as lettuce, which has the
lowest average consumption, it can be increased, for example, by increasing the income
of the population or by lowering the price of carrots, which are a complement to lettuce
for Slovak consumers. Further research in this area could aim to find out how consumers
from different socio-economic backgrounds react to the vegetable market.
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ABSTRACT

This paper explores the optimization of sugar beet transport
from loading points to processing plants throughout the
harvest campaign. An optimization model was developed
to address the key logistical aspects of this process.
The approach was applied to data from a company that
encompasses 50% of Serbia’s sugar beet processing, with
operations across three sugar factories. The results include
an evaluation of the current operating method and the
analysis of two alternative scenarios that present further
opportunities to reduce logistical costs. These savings
not only lower company expenses but also contribute to
reduced greenhouse gas emissions, underscoring both
economic and environmental benefits.

Introduction

Production and processing of sugar beet in the European Union (EU) play a significant
role in the European agribusiness complex. Over the past decade, sugar beet has been
cultivated in the EU on approximately 1.5 million hectares, accounting for about 2%
of the total temporary crops. With relatively high average yields (around 70 tons/
ha), the total annual production of sugar beet exceeds 100 million tons, while sugar
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production reaches around 18 million tons. Depending on the year, sugar beet in Serbia
is cultivated on over 40.000 hectares, which, with somewhat lower yields (around 50
tons/ha), results in an annual production of just over 2 million tons of sugar beet and
over 300.000 tons of sugar (FAOSTAT, 2024).

Transporting sugar beet to processing facilities, i.e., sugar factories, represents a
complex logistical campaign process that encompasses the logistics of harvesting,
storage, and transportation. The specific characteristics of sugar beet, including its
high-water content (about 75%) and rapid sugar loss after harvest, make this logistics
chain particularly challenging. To reduce economic and environmental costs, sugar
factories have been strategically located near production fields for more than two
centuries, enabling efficient transport of sugar beets to process plants. However, with
changes in industry structure and factory closures, the need for continuous optimization
has become more pronounced. The average distance between fields and sugar factories
in the EU-27 was only 44 kilometers in 2009 (van Campen, Marihart, 2010).

In recent decades, the EU sugar industry has faced increasingly stringent environmental
requirements while maintaining a focus on cost rationalization. In many countries,
efforts are being made to streamline sugar beet transport costs by employing larger
vehicles or even using rail transport, which can contribute to significant cost reduction
and lower greenhouse gas emissions.

Optimization of transport costs is also significant from the point of view of impact on the
environment. One of the objectives of the Farm to Fork strategy is to ensure that the food
chain, covering food production, transport, distribution, marketing, and consumption, has a
neutral or positive environmental impact. This indicates that the EU is focused on reducing
the harmful environmental effects of food production along the entire chain (European
Commission, 2020). In the same document, it is emphasized that the manufacturing,
processing, retailing, packaging, and transportation of food significantly contribute to air,
soil, and water pollution and GHG emissions and profoundly impact biodiversity.

The primary goal of the research in this paper is to develop a mathematical model
for optimizing sugar beet transport costs, specifically to reduce travel distance and,
consequently, the transport costs of sugar beet from loading sites to processing
facilities. The main research hypothesis is that applying a transport optimization model
can achieve significant savings in travel distance, and thus in transport costs. After
a literature review and problem description, an optimization model is presented that
covers transport activities in the process of collecting sugar beets from fields to sugar
factories. The model is applied to the Sunoko d.o.o. that accounts for approximately
50% of sugar beet processing in Serbia through its ownership of three sugar factories:
“Backa” in Vrbas, “Donji Srem” in Pecinci, and “Jedinstvo” in Kovacica. Options for
optimizing transport routes to maximize efficiency are analyzed. The results of applying
the model are presented through an analysis of the current operations, as well as two
additional scenarios that provide insight into potential additional savings in the sugar
beet supply chain.
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The literature on optimization of sugarcane and sugar beet supply chains covers
many aspects, from transport scheduling and synchronization to risk management
and strategic decision-making, the complexity of these supply chains demands robust
models capable of addressing both operational and long-term planning needs.

Sugar beets contain around 75% water, which constitutes a significant portion of their
weight, creating a considerable impact on transport costs and efficiency. Due to these
challenges, sugar processing factories in Europe have been strategically located close
to sugar beet fields for more than 200 years, predominantly in rural areas with a goal to
reduce transport costs and harmful gas emissions.

The European sugar industry continuously strives to reduce both the environmental and
economic impact of transport through process optimization. In the UK, although the
number of factories has decreased from 17 to 4, increasing the average transport distance
from 29 km to 45 km, the total distance traveled by vehicles has been halved due to
larger vehicles, improved crop quality, and a reduction in soil content during transport.
Similarly, in Italy, the introduction of new machinery has reduced soil content by 50%
over the past ten years, while Austria transports approximately 50% of its sugar beet by
rail, significantly lowering emissions. In Germany, Denmark, and Sweden, systematic
sugar beet cleaning in the fields has drastically reduced the amount of soil transported
to factories, optimizing costs and lessening the environmental impact (van Campen,
Milojevic¢ et al., 2020; Marihart, 2010).

Transportation costs represent a substantial component of total production expenses
within the global sugar industry. In Australia, for instance, the transportation of sugarcane
constitutes approximately 15% of overall production costs, equating to AU$4.00 per ton
(Higgins, 2006). Efficient scheduling of transport, particularly when synchronized with
harvesting activities, is essential for cost minimization. This review explores various
optimization models developed to tackle the complexities of agricultural supply chains,
focusing on strategies to enhance logistical efficiency and reduce costs. Higgins (1999)
introduced a large-scale integer programming model to optimize cane supply decisions,
aiming to maximize profitability across entire mill regions. The model incorporated
multiple constraints related to milling capacity, transportation logistics, and equitable
distribution, and it was solved using a heuristic approach. The process began with a linear
programming approximation, followed by a novel local search technique incorporating
dynamic oscillation to explore both feasible and infeasible solutions. This dynamic
oscillation approach can also be applied to other heuristic methods, such as tabu search
and simulated annealing, making it a versatile tool for complex supply chain problems.
Fikry (2021) proposed a comprehensive model addressing the integrated challenges
of production, logistics, and crop rotation within the sugar beet supply chain. This
mathematical model sought to minimize total transportation and storage costs while
accounting for the unique characteristics of agro-food production. A key innovation
was the inclusion of a time dimension, which enabled the model to accommodate
multiple cropping seasons, thereby increasing its relevance over extended planning
horizons. Similarly, Paiva & Morabito (2009) developed an optimization model to
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support decision-making in the aggregate production planning of sugar and ethanol
milling companies. The mixed-integer programming model facilitated decisions on
industrial process selection, sugarcane quantities to be processed, supplier choices,
and inventory strategies for final products. The planning horizon encompassed the
entire sugarcane harvesting season, with decisions made at discrete intervals, thereby
ensuring comprehensive coverage of operational processes.

Effective transport mode selection is critical to managing costs and reducing
environmental impact. Lopez-Milan (2006) highlighted the importance of carefully
planning the allocation of road and rail transport based on availability and cost. Road
transport, often more expensive due to fuel consumption, must be balanced against
the cost-effectiveness of rail. His model optimized the capacities of road and rail
systems to ensure a steady supply to processing mills while streamlining daily transport
operations. In Austria, for example, approximately 50% of sugar beet is transported by
train, resulting in significant emissions reductions (van Campen, Marihart, 2010).

Synchronization between harvesting and transport is another critical component of
logistical efficiency. Gvozdenovi¢ & Brcanov (2018) developed a model to synchronize
large fleets of vehicles and loading machines during the harvest, aiming to minimize
waiting times and maximize operational efficiency. Their approach demonstrated that
effective synchronization could significantly reduce delays and improve resource
utilization (Literature review 3). Similar principles were observed in other logistics
sectorsby Balaetal.(2010)and Balaetal. (2017), who demonstrated that synchronization
is crucial across various logistical problems, from newspaper delivery to multi-echelon
distribution, and highlighted the parallels with agricultural supply chains.

Agricultural supply chains are inherently exposed to risks arising from unpredictable
weather patterns and long supply lead times. Behzadi (2018) explored these
vulnerabilities, noting that such factors complicate post-harvest activities like packing,
processing, and transport. Supply spikes can overwhelm logistics systems, while
resource degradation over time exacerbates these challenges. The work of Rong et al.
(2011) and van der Vorst et al. (2009) further underscored the need for robust logistics
planning to mitigate these risks.

Harvest planning in the sugar industry is constrained not only by logistical and resource
limitations but also by the need to maintain a consistent supply to processing facilities.
Jena (2013) examined the difficulties of maximizing profitability while adhering to
industrial, social, and environmental constraints. He highlighted the challenge of
harvesting each field at its optimal maturity due to logistical constraints and limited
capacity, which often results in suboptimal yields. In a related field, Ali et al. (2009)
studied path planning for agricultural vehicles and robotics to identify optimal routes
for crop harvesting. The limited bin capacity of combine harvesters, which necessitates
frequent grain unloading, presented a major challenge. The problem was initially modeled
as a vehicle routing problem with turn penalty constraints, producing feasible routes for
harvest and grain transfer. However, as problem instances grew larger, solution times
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increased dramatically. To overcome this, the model was reformulated as a minimum-
cost network flow problem, enabling more efficient solutions for medium-sized fields.

Materials and methods

Harvest planning for sugar beet is conducted in a way that enables optimal profit,
considering the impact of numerous factors. Profit directly depends on variables
such as fuel prices, availability of labor and fleet, available machinery for sugar beet
harvesting and loading onto transport vehicles, as well as the maturity and quality of
the sugar beet. On the other hand, continuous operation of production capacities is one
of the most important factors, which allows for some deviation from optimal behavior.
Specifically, the biggest issue in this chain is the lack of raw material in production
facilities. Therefore, ensuring an uninterrupted processing flow can be viewed in two
ways: either as the ultimate goal or as a constraint in the optimization process.

The focus of the research is not on decision-making regarding the timing of sugar beet
harvesting or decisions about storing it at loading points, but rather on the process of
transporting sugar beet to the factory. Sugar beet is collected from multiple fields, and
sugar beet piles are placed at convenient locations near paved roads. At these locations,
loading machines transfer the sugar beets into transport vehicles, so it is essential to have
adequate maneuvering space to carry out these operations effectively. The sugar beets
are then transported by trucks to processing facilities. Given that multiple production
facilities are involved, a key question arises: which production facility should each
truckload of raw material be directed to?

Figure 1. Typical transportation scheme

B Production facility
/\ Loading point
O Field

ofe)

Source: Authors

Figure 1 provides an illustration of sugar beet transport involving two production
facilities and five loading points. All sugar beet from the fields is transported along
routes marked by dashed lines to the loading points, while the transport analyzed in this
study focuses on the routes between loading points and production facilities, shown
with solid lines. Although the allocation of two left and two right loading points seems
straightforward, the position of the central loading point raises the question of which
production facility, left or right, it should be assigned to.
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Since the locations of production facilities are fixed and cannot be changed without
significant investment, the positions of fields and loading points greatly impact overall
transport costs. Additionally, road quality can significantly affect the situation, as
transport on paved roads often consumes less time and fuel compared to movement
on dirt roads between fields. Furthermore, weather conditions can influence transport
efficiency; vehicle capacities can be fully utilized when trucks travel on asphalt,
whereas traveling on dirt roads may reduce load capacity due to poor conditions. All
these specific factors must be considered when the dispatcher decides on the optimal
truck route.

Additionally, the transport process is directly linked to optimizing the operation
of production capacities, as a continuous inflow of raw materials ensures maximum
utilization of facilities, thereby increasing profitability. However, improper planning or
transport delays can cause production stoppages, leading to unused capacity and potential
losses. The key challenge, therefore, lies in balancing the dynamics of harvesting, the
location of loading points (piles of sugar beet), available routes, and production facility
capacities to minimize transport costs and ensure uninterrupted production.

Beyond geographic factors, such as the distance between fields and facilities and road
quality, weather conditions and the seasonal nature of harvesting and production further
complicate decision-making. Taking all these factors into account, the manager must
carefully plan each step to minimize costs, optimize transport time, and ensure a steady
supply of raw materials to production facilities.

To define a model, let | represent the set of indices corresponding to the loading

points. For each i € |, let ¢ denote the quantity of sugar beet at loading point i . Let
J be the set of indices representing the factories or production facilities. We denote by

d;; the distance between each loading point i€ | and factory j & J . Without loss of

generality, we assume the distance matrix is symmetric, meaning dij =d ji -

The transport cost between two locations is denoted by C;; . These costs are expressed

as cost per kilometer and are directly related to the distance between locations dij .
Additionally, we assume that the capacity of each production facility is given as the
maximum quantity of sugar beet that can be delivered, including storage space within

the facility. This capacity is denoted by C j » for each jeld.

Let’s define a binary variable x; as follows:

|1, if the sugar beet from loading point I is transported to factory j
N 0, otherwise
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This variable will help in formulating the optimization model by indicating whether
a specific transport route from loading point i € | to factory j € J is selected (when
x; =1) ornot (when x; =0).

With the proposed notation, the optimal costs can be determined by solving the
following model:

min Y dyc;q,x; (1

iel jeld
Zqixij <C;,foreach jeJ. ()
iel
D x; =1,foreachieI. 3)
jed
x; €{0,1} ,foreachie I, j e J. (4)

In equation (1), we define the optimization objective, which is to minimize the total
costs. Relation (2) ensures that the factory’s capacity constraint is satisfied, meaning
the total amount of sugar beets collected cannot exceed the factory’s total capacity.
Equation (3) imposes the condition that all available sugar beets from each loading
point are delivered to the factories. The constraint (4) defines the binary nature of the

variable x; .

Results and discussion

The presented model is developed to optimize the transportation of sugar beets for
any business system with at least two sugar factories receiving sugar beet deliveries.
In this study, the model is tested on a case involving three sugar factories within the
same business system. The data source is a business system Sunoko d.o.o. that owns
sugar beet processing factories located in different regions of Vojvodina: central Backa
Vrbas, eastern Srem Pecinci, and southern Banat Kovacica. Collected data on sugar
beet transportation covers a five-year period from 2018 to 2022, a cycle in which sugar
beets reappear in crop rotation, returning to the same plot of land. The quantity of sugar
beets transported to these factories between 2018 and 2022 represents about 50% of
Serbia’s total sugar beet production (Collected Data and SORS, 2024), suggesting that
the model’s application could conditionally be considered as an optimization of sugar
beet transportation at a national level. Implementing the developed model is expected to
lead to cost savings in transportation, significantly enhancing the operational efficiency
of sugar beet production. The results review is divided into two parts: the first section
describes key indicators for the current operation of the analyzed sugar production
business system, while the second section outlines potential savings achieved through
the application of the sugar beet transportation optimization model.
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Existing Operating Method

The analyzed business system owns three sugar factories located in the Autonomous
Province of Vojvodina, where nearly all of Serbia’s sugar beet production takes place
(SORS, 2024).

Figure 2. Transported average quantities per loading point and the number of loading points
over the period 2018-2022.
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The quantities of transported sugar beets during the analyzed period, along with
the number of loading locations, are shown in Figure 2. Except for 2018, a certain
alignment between the quantities and the number of loading locations can be observed.
Throughout the entire observation period, the average quantity of sugar beets per
loading location is approximately 1.960 tons. The sugar beets are processed in three
factories, each differing in daily processing capacity and number of operating days.
The quantities of processed sugar beets by year and production facility are shown in
Figure 3, which also presents deviations from the average processed sugar beet quantity
as percentages. Notably, in each of the observed years, the factory “Backa” in Vrbas
records a higher production volume than the other factories.
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Figure 3. Percentages of working days per factory and year over the period 2018-2022.
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The differences in processed quantities arise not only from production capacities but
also from the duration of the processing campaign. Figure 3 illustrates this, where we
can also observe greater deviations in the number of operating days at the “Backa”
factory compared to the other factories.

Figure 4. The average distances between loading points and factories and sugar beet quantities
on loading points
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The cost aspect can also be examined through the distance from loading locations
to production facilities. Reviewing the implementation plan, Figure 4 provides a
comparative overview of the average distance and average quantity of sugar beets
at loading locations by year. The average distance over the observed period is
approximately 43,8 km, which is comparable to the European average of 44 km (van
Campen, Marihart, 2010).

Table 1 presents an overview of transportation costs, the number of truck trips, and the
distance traveled by loaded trucks per year. Although transportation costs were highest
in 2018, the largest quantity of transported sugar beets was recorded in 2020.

Table 1. The overview of transport activities

Year Transportation costs (RSD) | The number of truck routes | Travelled distance (km)
2018 847.078.989 63.245 3.524.537
2019 574.285.335 51.614 2.068.339
2020 782.442.517 68.571 2.844.234
2021 670.240.120 56.299 2.481.688
2022 449.364.304 42.371 1.588.729
Total 3.323.411.264 282.099 10.707.835
Average 664.682.253 56.420 2.141.567

Source: Authors calculations based on collected data

Potential savings with model

To analyze the current performance of this production system, optimization was
applied to each of the given years, with results compared after each season. The
analysis assumes that each factory operates within its realized capacity, allowing for
optimization through different allocations of loading locations. Thus, factory capacities
are set to match the annual quantities of processed sugar beets for each observed year.
Additionally, each year is treated independently, resulting in five separate sub problems
to solve. Potential savings from this approach are presented in Table 2.

Table 2. The potential savings per year and in total over the period 2018-2022

Year Transportation costs (RSD) Travelled distance (km)
2018 789.966.697 2.963.240
2019 571.504.510 2.055.398
2020 752.493.734 2.698.181
2021 645.348.266 2.358.882
2022 437.722.661 1.534.143
Total 3.197.035.869 10.158.614
Average 639.407.174 2.031.723
Savings -3,80% -5,13%

Source: Authors calculations based on collected data
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As shown in Table 2, savings in transportation costs vary annually, ranging from 0,48%
to 6,74%. Considering the total amount of sugar beets transported over this period, the
overall savings amount to 3,80%. At the same time, with similar annual variations,
total distance savings reach 5,13%. Consequently, the average distance from loading
locations to the sugar factories is reduced to 43,24 km, a decrease of 1,30% compared
to the current implementation.

Beyond evaluating current operations, the model can also be utilized for medium-term
planning. Two scenarios are presented below, outlining conditions for achieving further
cost savings.

Scenario 1. Aggregate tactical planning

This approach relies on historical data and projections of future activities, encompassing
all loading locations and factory capacities, and treating them as a unified, aggregated
problem based on the five-year processed sugar beet quantity. Since sugar beets are not
planted on the same fields each year, but typically rotate to the same sites every 3-5
years, field locations and consequently, loading locations and raw material quantities
vary over time. A five-year period is considered sufficiently long to approximate these
shifts in field and loading point distribution, as well as yield fluctuations, thereby
enabling tactical decision-making.

The geographic aspect and density of loading locations near factories become
particularly significant in this approach. Consolidating all loading sites with factory
capacities adjusted to five-year demands allows for greater flexibility in resource
allocation. This modification of input data, compared to the analysis of the current state,
creates space for further optimization and potential savings, as shown in Table 3. Total
savings in transportation costs amount to 4,67%, while distance traveled is reduced
by 6,34%. The average distance between loading locations and factories decreases to
42,18 km, a reduction of 3,73%.

Scenario 2. Tactical planning with additional capacities

Sugar beets are a crop that tolerates cooler climates well, which, along with favorable
weather conditions, allows the harvest and processing campaign to extend into the
early winter months. Extending the campaign provides additional operational days
for sugar factories, thus increasing production capacity and creating opportunities for
further savings. In a scenario without capacity constraints (by removing constraint (2)
from the optimization model) it becomes possible to estimate minimum costs under
ideal conditions. In this case, geographic distance remains the only critical factor in
optimization, allowing the model to provide insight into target costs that the system
should aim to achieve.

This approach results in significant optimizations, as shown in Table 3, with the
allocation of loading locations to factories optimized. Transportation cost savings reach
9,61%, while the total distance traveled by trucks carrying sugar beets is reduced by
12,70%. The average distance between loading locations and sugar factories decreases
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to 38,11 km, which is 13,02% less than the distance achieved in the current scenario.
This model highlights the potential savings that could be realized through further
optimization and adjustment of the logistical system for sugar beet processing.

Table 3. The potential savings under scenario and 2

di Scenario 1 Scenario 2
Indicator Value Savings Value Savings
Total transport costs 3.168.297.232 RSD -4,67%| 3.003.913.537 RSD -9,61%
Total travelled distance 10.028.790 km -6,34% 9.347.643 km -12,70%
Average distance between 42,18km|  -3,73% 38,11 km | -13,02%
loading points to factories

Source: Authors calculations based on collected data

To implement this transportation plan, additional processing capacity is needed, which
can be addressed by determining the optimal campaign duration for each factory.
Considering the existing processing capacity and the allocated sugar beet quantities, we
conclude that to achieve this transportation plan, the factory “Jedinstvo” in Kovacica
would need to reduce its operating days during the season by approximately 10 days,
the factory “Donji Srem” in Pecinci by 17 days, while the factory “Backa” in Vrbas
would need to extend its operation by 20 days. If it is technically feasible to extend
the operating days of the “Backa” factory, the potential savings in transportation costs
would be substantial.

However, this raises the question of the feasibility of extending the operation of one
factory and the challenges of reducing operating days for the other two, which goes
beyond the scope of this study.

Conclusions

Sugar beet production and processing form an economically significant part of the
agribusiness sector and are also crucial for national food security. Given that sugar
beets are bulky and must be transported from the field to processing facilities within
a relatively short time, the logistics of transporting sugar beets from farm to factory
is highly complex. Additionally, high transportation costs impact the utilization of
existing capacities, thereby influencing operational efficiency. In this context, there is
a strong interest in exploring ways to optimize and reduce transportation costs. This is
feasible only if the sugar-producing enterprise operates multiple processing facilities
located at significant distances from each other.

This study presents a model for optimizing transportation costs from loading points to
sugar factories, applied to a production entity that owns three sugar factories located
in northern Serbia (Vojvodina), where nearly all of the country’s sugar beet production
is concentrated. The factories are located in Vrbas, Pecinci, and Kovacica, collectively
transporting approximately 50% of Serbia’s total sugar beet production. The study’s
findings demonstrate potential savings achievable through optimization methods.
Assuming all three factories operate at existing capacities, the projected savings in
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distance traveled is 5,13%, with transportation cost savings of 3,80%. Given that these
savings are relatively modest, alternative methods to reduce costs have also been
explored.

The first alternative considers optimization over a five-year period during which sugar
beets rotate within the crop cycle and return to the same plots. With this approach,
savings are somewhat higher, resulting in a 6,34% reduction in distance traveled and
a 4,67% reduction in costs. The second alternative involves optimization without
capacity constraints on individual factories. Given that the factories do not operate
at full capacity, this is a relatively feasible approach. This scenario yields substantial
savings, with a 12,70% reduction in distance traveled and a 9,61% reduction in
transportation costs. The distance from loading points to the factory decreases by as
much as 13,02%, significantly more than the 3,73% reduction observed in the first
alternative. This underscores that, without strategic planning, including the flexibility
to adjust factory operating capacities, it is challenging to achieve substantial savings in
raw material transport costs.

It is essential to note, however, that changes in operating capacity, specifically extending
the operating days of individual factories, introduce other production and business
challenges that fall outside the scope of this study. This limitation represents a key
constraint of the research.

Reduction of transport costs by optimizing the distance traveled also reduces fuel
consumption, which has a positive environmental effect. It can be concluded that this
method can proportionally reduce GHG emissions approximately within a given range.
Future research will focus on a more detailed analysis of environmental effects.
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Introduction

The protection and improvement of human environment is an important issue mankind
faces up to early 21st century until today, due to which the development of a new attitude
towards nature and human environment is turning into one of imperatives of the modern
society. Spending lifestyles and environmentally destructive technologies have led to
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the intensification of the already existing environmental problems (Premovi¢, Boljevi¢,
2016). Therefore, acceptance of ecological-ethical principles, greening of general
social awareness, turning from industrial to ecological culture become imperative and
a condition for further survival and development (Miltojevic et al., 2011). Socially
responsible behavior implies the integration into business activities of the concept of
concern for social issues, environmental protection, concern for all stakeholders and
all issues that affect the quality of life in the long term (Stoji¢ et al., 2024). Increasing
physical volume caused the disruption of the natural environment, but on the other
hand, increases the environmental awareness of the whole world society about the
necessity of the sustainable development and environmental protection.

Sustainable development, which today faces major challenges, is a prerequisite for
the development of rural areas. It is based on economic, ecological and socio-cultural
principles that together lead to development (Ignjatovi¢ et al., 2024; Jovi¢ et al., 2024).
It is “a tendency to make the world a better place, balancing social, economic and
environmental factors is a harmonious relationship between ecology and economy,
which aims to preserve the world's natural resources for future generations” (Marjanovic¢
etal., 2019). At its core, sustainability aims to conserve resources (natural, human and
created) while promoting efficiency and fairness (Jez Rogelj et al., 2024). As authors
(Paparic¢ et al., 2024) indicate “there is a continuous emergence of new ideas that enable
improvements in sustainable development research respecting economic models
(circular economy - CE, green economy - ZE and bio economy - BE) and sustainability
models (development, maintaining the existing state and slowing down development)”.

Developing environmental awareness and responsible behavior is crucial for achieving
sustainable development. According to Fayyaz et al. (2023) “it is widely recognized that
establishing effective, sustainable development policies can be complicated without
proper awareness and understanding of the elements that encourage people to recycle”.
The term environmental awareness can be defined in many different ways. One of the
first definitions dates back to 1978 in a report by the German Advisory Council on the
Environment which defined environmental awareness as “understanding of the threat to
man’s natural environment by man himself, combined with the willingness to remedy
this  danger” (https://www.umweltbundesamt.de/en/publikationen/environmental-
awareness-in-germany-2018). Environmental awareness can be defined as a conscious
behavior towards the environment like the pro-environmental behavior (Handayani et
al. 2021). It is “an art of imparting knowledge in people so that they develop new
environmental perception. In as far as environmental awareness is concerned, three
major steps have to be taken according to; knowledge of the present environmental
status, what should be done and how to nurture environmental knowledge” (Milimo
Dauti, M., 2014). According to the Enger and Smith (2013) environmental awareness
is the ability to understand environmental issues and respective actions one needs to
take to reach the good practice for realizing a sustainable environment (Handayani et
al., 2021; Lukovi¢ et al., 2024). In opinion of Hanisch et al., (2014) environmental
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awareness is to attend to an environmental issue and its respective action leading
to realizing a good practice to achieve a sustainable environment. It is “the level to
which people worry about the impacts that their actions cause on the environment,
other people, and the biosphere” (Hidalgo-Crespo et al., 2022). Agarwal (2018) states
that environmental sustainability may be achieved when environmental awareness is
performed in an integrated manner by all elements of the people, such as the scientists,
engineers, and other communities. Lizuka (2000) point out that until recently, people’s
awareness was never considered as a possible tool to promote environmental policy.
However, this tool is actually important and has potential to be a powerful tool in
environmental sphere, concludes author. Walters et al., (2022) discovered strong proof
that environmental awareness encourages initiatives that can lead to beneficial behavior.
This study supports that ecological awareness is essential for developing greener
behavior and attitude (Handayani et al., 2021). Environmental awareness constitutes an
ultimate drive to green behavior as a pro-environmental behavior.

Materials and methods

Applying the historical and comparative method in researching the origin and
development of ecological awareness, the conclusion was reached that environmental
awareness can be surveyed in different ways. For instance, respondents can be asked
about their attitudes, opinions and behavior in order to find out how environmentally
conscious and educated they are. There is relatively limited number of study on
environmental awareness in developing countries so it is quite urgent, as author
underline that empirical study on environmental awareness to be carried out in
developing countries (Lizuka, 2000).

Respecting the previous knowledge and based on the fact that “largest part of the
territory of Serbia as much as 85%, according to OECD criteria, belongs to the so-
called rural areas where live 55% of the total population in Serbia and where are most
natural resources with rich ecosystems and biodiversity” (Premovi¢, 2016) an original
empirical research was conducted in order to investigate the level of environment
awareness of the rural population of the Serbian territory. Although the Serbian rural
areas characterized “by a high degree of differentiation in terms of size and morphology
of the village, natural conditions and infrastructure facilities” as well as ,,in the field
of social development, demographic trends, economic development, quality of life,
environmental and other characteristics” (Premovi¢, 2016) in research participated
local rural population which for the purposes of this paper is divided into five areas:
from Belgrade Region, Region of Vojvodina, region of Sumadija and Western Serbia,
Southern and Eastern Serbia region and from Kosovo and Methohija. The total research
sample consists 0f 200 respondents. The research period is December 2023 to April 2024.
The purpose of this study was to determine the influence of certain socio-demographic
variables on the state of environmental awareness of the rural areas population in
Serbia. As independent variables in the research, the following were used: age, gender,
education and place of residence of the respondents. The main goal of the research was
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to define the level of environmental activity of the respondents, their assessment of the
current ecological situation in their local environment, as well as their assessment of
concern for environmental problems. Also, in the examination, were included questions
related to the degree of pollution and ways to protect the environment.

When it comes to the gender of the respondents (Table 1), the majority of the sample
consists of respondents of the female gender (61.0%) and a smaller part of the
respondents of the male gender (39.0%). The sample is not uniform according to the
gender of the respondents.

Table 1. Structure of the sample in relation to age, level of professional education, place of
residence and social status of the respondents

PLACE OF
AGE F & RESIDENCE F o
to 25 years 31 15,5 Belgrade Region 63 31,5
25-35 years 59 29,5 Region of Vojvodina 54 27,0
35-45years 50 250 |>umadijaand Western 56 28,0
Serbia
45-55 godina 2 13,0 | Southem and Eastern 10 50
Serbia
over 55 years 34 17,0 Kosovo and Methohija 17 8,5
> 200 100,0 > 200 100,0
PROFESSIONAL EDUCATION F %
secondary vocational education 10 5,0
high school 26 13,0
faculty ( MSc, PhD) 164 82,0
y 200 100,0

Source: Authors

In relation to the age of the respondents (Table 1), the majority of respondents from the
research are between 25 and 35 years old (29.5%). Respondents aged 35 to 45, who make
up a quarter of the entire sample (25.0%), are in second place in terms of number. After
that, there are respondents who are over 55 years old (17.0%), then respondents who
are less than 25 years old (15.5%), and in the research, respondents who are between 45
and 55 years old (13.0%) are the least represented. The sample is not uniform according
to the age of the respondents, but each age category has minimum frequencies that
meet the needs of further analysis. In relation to the level of professional education,
most respondents included in the research have completed a university degree and/or a
master’s degree/doctorate (82.0%). Respondents with completed college or university
(13.0%) or completed secondary education (5.0%) are represented in a significantly
smaller percentage. The sample is not uniform according to the level of professional
education of the respondents. According to the respondent’s place of residence, the
majority of respondents have their place of residence in the Belgrade region (31.5%).
This is followed by respondents residing in the region of Sumadija and Western Serbia
(28.0%) and respondents residing in the region of Vojvodina (27.0%). A significantly
smaller part of the sample of respondents consists of respondents who reside in the
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region of Southern and Eastern Serbia (5.0%) and the region of Kosovo and Methohija,
which make up 8.5% of the entire sample of respondents.

Results

In order to conduct research and collect data on the topic of environment protection,
ecology and environment awareness, a questionnaire consisting of five parts was created.
The first four units consist of closed-type, Likert-type questions with respondents’
responses scaled from 1 to 5. The following four units consist of questions that are
grouped as: Activities of the respondents related to ecology (Ecological activities) -
EA (questions 1 to 5), Evaluation of the ecological state - EES (questions 6 to 14),
Assessment of concern for environmental problems - ACEP (questions 15 to 20),
Assessment of the degree of pollution - ADP (questions 21 to 25). In addition, the
questionnaire included several closed-type questions with the possibility of multiple
choices related to the examination of environmental protection, identification of the
largest polluters, responsibility for the implementation of environmental activities and
the respondents’ willingness to engage in these activities.

Environmental activities of respondents (EA)

The environmental activity scale consists of five questions with answers from 1- Never
to 5- Very often, all questions have a direct direction and a higher score on the scale
indicates more frequent application of certain activities. The goal of the question is to
examine which activities related to ecology and being in nature are implemented by
the respondents. The obtained reliability of the scale (measured by Cronbach’s alpha
coefficient) is a=0.770.

Table 2. Expression of EA in the entire sample of respondents

Skala MIN MAX AS SD
EA 1 5 3,31 0,820

Source: Authors

The obtained findings show (Table 2) that expression on the EA scale is above average
(AS=3.31, SD=0.820). The empirical minimum is 1 and the maximum is 5. When it
comes to expression on certain questions from the EA framework, the highest expression
was obtained for questions 5. Reading books (magazines) or watching television shows
that deal with environmental topics (AS=3.77, SD=0.986) and 2. Communication
with colleagues encourages me to take care of the state of the environment (AS=3.43,
SD=1.077) and the lowest expression was obtained for question 4. My contacts with
relatives encourage me to take care of environmental condition (AS=2.75, SD=1.338)
(Chart 1).
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Figure 1. Expressiveness of EA scale statements
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Evaluation of the ecological condition (EEC)

The EEC scale consists of 9 Likert-type questions with a response range from 1- Much
worse to 5- Much better. A higher score on the scale indicates that the situation in certain
aspects of environmental assessment is better now than it was in the past. All questions
have a direct direction and Cronbach’s alpha coefficient for the scale is a=0.861.

Table 3. Expression of EEC in the entire sample of respondents

Scale MIN MAX AS SD
EEC 1 5 2,45 0,667

Source: Authors

The obtained findings show that at the level of the entire sample of respondents (Table
3), the average grade AS=2.45, SD=0.667, i.e. slightly below the theoretical average.
The empirical minimum is 1 and the maximum is 5. At the level of individual questions
from this scale, the highest score was obtained for question 14. Quality of water supply
(AS=3.01, SD=0.743) and 6. Treatment of waste water in the environment where you
live and work ( AS=2.80, SD=1.050) and these are also the only questions on which
expression above the theoretical average was obtained. The lowest expression was
obtained when it comes to statement 9. Rational use of energy in traffic (AS=2.04,
SD=0.896) (Graph 2).

Assessment of concern for environmental problems (ACEP)

The ACEP scale consists of 6 Likert-type questions, with a response range from 1 - I
don’t think about it to 5 - I am very worried. A higher score on this scale indicates greater
concern of respondents for environmental problems in our country. The reliability of
the scale is a=0.834 and all questions have a direct direction.
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Table 4. Expression of ACEP in the entire sample of respondents

Scale

MIN

MAX

AS

SD

ACEP

1

5

3,84

0,676

Source: Authors

The results obtained from the research showed that (Table 4) the respondents are above
average concerned about the environmental problems of the Republic of Serbia. The
average on the level of the entire scale is AS=3.84, SD=0.676, the empirical minimum
is 1 and the maximum is 5. Respondents showed the greatest concern in relation to 20.
Air pollution due to traffic (AS=4.23, SD=0.897) and 16. Quality of basic foodstuffs
(AS=4.13, SD=8.93) and the lowest expression was obtained in relation to concern for
15. Energy provision for different users (AS=3.33, SD=0.918). It is important to note that
for all statements from this scale, an above-average expression was obtained, which is an
indicator that the respondents are really very concerned about environmental problems.

Assessment of the degree of pollution (ADP)

When it comes to the ADP scale, this scale consists of 5 Likert-type questions. The range
ofrespondents’ answers ranges from 1- Not polluted to 5- Very polluted, and a higher score
on the scale indicates a higher degree of pollution. All questions have a direct direction
and the reliability of the scale measured by Cronbach’s alpha coefficient is a=0.877.

Table 5. Expression of ADP in the entire sample of respondents

Scale MIN MAX AS SD
ADP 2 5 3,49 0,673

Source: Authors

The obtained findings show that the assessment of the degree of pollution is above average
(AS=3.49, SD=0.673). The empirical minimum is 2 and the maximum is 5. According
to the respondents, the biggest problem exists in relation to 22. Rate the level of air
pollution in your area (AS=3.62, SD=0.849) and 24. Rate the local pollution problem
(AS=3, 55, SD=0.857) and respondents are the least concerned about 21. Rate the level
of water pollution in your area (AS=3.32, SD=0.768). It is important to note that a high
above-average expression was obtained for all the statements of this questionnaire and
that the level of pollution is very high according to the opinion of the respondents.

Table 6. What does environmental protection mean to you?

Assertion f Y%
1. Condition of standard of living and preservation of quality

. 144 72,0
of life
2. Responsibility towards new generations 138 69,0
3. Sustainable development 78 39,0
4. Waste management 53 26,5
5. Need to satisfy needs 17 8,5
6. The condition to preserve natural resources 91 45,5

Source: Authors
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Environmental protection EP

The fifth section of the questionnaire, as already mentioned, is an examination of methods
of environmental protection, identification of the biggest polluters and activities that are
carried out in order to improve the general ecological condition in our country. For the
majority of respondents (Table 6), environmental protection represents 1. A condition
for living standards and preserving the quality of life (72.0%) and 2. Responsibility
towards new generations (69.0%). In addition, slightly less than half of the respondents
agree that environmental protection is the 6th condition to preserve natural resources
(45.5%) and more than a third of the respondents believe that environmental protection
is the 3rd condition for sustainable development (39.0%). Also, a quarter of respondents
believe that it is 4. Waste management (26.5%).

Table 7. Who should solve environmental problems

Assertion f %

1. Non-governmental organizations 12 6,0
2. International organization 22 11,0
3. Local self-government 73 36,5
4. The one who polluted 50 25,0
5. Country 71 35,5
6. Citizen 47 23,5
7. All together 133 66,5

Source: Authors

Table 8. Who should finance environmental protection

1. State from the budget 182 91,0
2. Someone from abroad 10 5,0
3. Local self-government funds 107 53,5
4. Bank loans 1 0,5
5. Environmental Protection Fund 83 41,5
6. I don't have an answer 2 1,0

Source: Authors

When it comes to solving pollution problems (Table 7), the majority of respondents,
slightly less than two-thirds of the entire sample, believe that we should all solve
environmental problems together (66.5%). In addition, 36.5% of respondents believe
that it is a problem of local self-government and 35.5% that it is a problem of the state.
Also, 25.5% of the respondents believe that environmental problems should be solved
by the one who polluted, and 23.5% believe that the solution to that problem lies with
the citizens.

In relation to who should finance environmental protection (Table 8), most respondents
believe that it is the responsibility of the state (91.0%). In addition, more than half of
the respondents believe that the local self-government should also provide financing
for environmental protection (53.5%), and 41.5% cite the fund for environmental
protection as a means of financing.
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Table 9. The most important factor of environmental protection

Assertion f %
1. Reduction of the number of pollutants 80 40,0
2. Construction of ecological infrastructure 86 43,0
3. Efficient and numerous inspection 74 37,0
4. Greater number of pollution preventions through a series of

measures and activities of key factors responsible for the state 91 45,5
of the environment

5. Better standard of living 30 15,0
6. Active implementation of "green" legislation and

. . . 67 33,5
implementation of the European Union Law

Source: Authors

In relation to the most important factors of environmental protection (Table 9), to
the greatest extent the respondents opted for Greater number of pollution prevention
through a series of measures and activities of key factors responsible for the state of the
environment (45.5%) and Construction of ecological infrastructure (43, 0%).

In addition, respondents often chose Reducing the number of pollutants (40.0%), as well as
Efficient and numerous inspection (37.0%) as effective environmental protection factors.

Figure 1. The biggest polluters

maffic [
reople N
maustry | N -

Plants such as heating

‘ et plants NN 1

plants and power plants

Second . 2
0 10 20 30 40 50

Source: Authors

According to the respondents (Figure 1.), the biggest polluters of the environment are
people (44.0%) and industry (32.0%). A significantly smaller percentage of respondents
chose answers such as heating and power plants (11.0%) or traffic (11.0%).

When it comes to EU membership and the impact on environmental protection, more
than half of respondents (53.0%) believe that EU membership would contribute to
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environmental protection, and 41.5% are not sure. In addition, 5.5% of respondents
believe that joining the European Union would not lead to an improvement in the
environmental situation in Serbia.

Comparative analysis

In addition to the examination of the respondents’ Activities related to ecology (Ecological
activities) - EA, Environmental condition scale Assessments of the ecological state -
EEC, Assessments of concern for environmental problems - ACEP and Assessments of
the degree of pollution - ADP, the research also foresees the examination of these aspects
of environmental awareness in relation to the sociodemographic characteristics of the
respondents: gender, age, level of professional education, place of residence, social
status and amount of monthly income.

Gender of the respondent

When it comes to the gender of the respondents (Table 10), the comparative analysis
showed that there are no statistically significant differences for any of the four scales
used. In general, on all scales, the expression obtained in female respondents is
higher than in male respondents. The exception is the EEC environmental condition
scale, where a higher score was obtained for male respondents (AS=2.50, SD=0.743)
compared to female respondents (AS=2.41, SD=0.613). As mentioned, the obtained
differences in expression did not show statistical significance.

Table 10. Differences in EA, EEC, ACEP and ADP in relation to the gender of the respondents

Scale Gender AS SD t p
P e s ows—| 0% | "
e o e R
e i e PR W
o e T as T T | o
df=200; Source: Authors
Age of the respondents

In relation to the age of the respondents (Table 11), statistically significant differences
were confirmed for the EA (F=2.644, p=0.035) and ACEP (F=4.139, p=0.003) scales.
The first obtained difference is significant at the p<0.05 level and the second is
significant at the p<0.01 significance level. Subsequent analysis showed that on the
Environmental Activities scale, respondents aged 25 to 35 years (AS=3.10, SD=0.896)
have significantly lower scores compared to respondents under 25 years of age
(AS=3.52, SD=0.811) , respondents aged 45 to 55 years (AS=3.51, SD=0.607) and
respondents older than 55 years (AS=3.51, SD=0.799).
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Table 11. Differences in EA, EEC, ACEP and ADP in relation to the age of the respondents

Scale age AS SD F p
to 25 years 3,52 0,811
25-35 years 3,10 0,896
EA 35-45 years 3,21 0,787 .
45-55 years 3,51 0,607 2,644 0,035
>55 years 3,51 0,799
to 25 years 2,62 0,764
25-35 years 2,41 0,629
EEC 35-45 years 2,37 0,634 0,955 0,433
45-55 years 2,55 0,753
>55 years 2,38 0,616
to 25 years 3,88 0,605
25-35 years 3,59 0,794
ACEP 35-45 years 4,08 0,525 4,139 0,003%*
45-55 years 3,76 0,669
>55 years 3,96 0,590
to 25 years 3,34 0,729
25-35 years 341 0,620
ADP 35-45 years 3,58 0,698
45-55 years 3,70 0,580 1,481 0,209
>55 years 3,49 0,714
df=200; Source: Authors

On the ACEP scale, follow-up analysis (LSD) showed that respondents aged 25 to 35
years (AS=3.59, SD=0.794) had significantly lower scores compared to respondents
aged 35 to 45 years (AS=4.08, SD=0.525) and respondents aged over 55 (AS=3.96,
SD=0.590). In addition, on the scale of concern for environmental problems, it was
confirmed that respondents aged 35 to 45 have significantly higher scores compared to
respondents aged 45 to 55 (AS=3.76, SD=0.669). On the other scales (EEC and ADP),
no statistically significant differences in expression were confirmed in relation to the
age of the respondents.

Vocational degree

When it comes to the professional education of the respondents (Table 12), no
statistically significant differences in expression were confirmed for any of the four
scales used. Relatively close to the statistical significance of p<0.05, but not significant,
is the difference obtained for the EA scale (F=2.568, p=0.079). On this scale, the
highest score was obtained by respondents with completed higher or higher education
(AS=3.64, SD=0.936) and the lowest by respondents with completed university
(master’s/doctorate) - AS=3.26, SD=0.799. In addition, respondents with a higher/
higher education and respondents with a university degree gave the highest ratings of
the environmental condition, while respondents with a secondary education showed the
greatest concern for environmental problems. On the degree of pollution rating scale,
the respondents who graduated from the faculty gave the highest ratings.
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Table 12. Differences in EA, EEC, ACEP and ADP in relation to the level of education

Scale Profess_lonal AS sD F p
education
secondary vocational

EA education (SVE) 3:42 0,702 5 568 0.079
high school 3,64 0,936 ’ ’
faculty ( MSc, PhD) 3,26 0,799
secondary vocational
education (SVE) 2,27 0,503 0.383 0.682

EEC high school 2,46 0,597 ’ ’
faculty (MSc, PhD)  |2,46 0,688
secondary vocational

ACEP education (SVE) w oo 0,118 0,889
high school 3,88 0,468 ’ ’
faculty (MSc, PhD)  |3,83 0,709
secondary vocational

ADP education (SVE) 3,30 0,738
high school 3,36 0,519 1,052 0,351
faculty (MSc, PhD)  |3,52 0,689

df=2;

Place of residence

Source: Authors

In relation to the respondent’s place of residence (Table 13), no statistically significant
differences in the expressiveness of the scores were confirmed for one of the scales
used. The highest score on the Ecological Activity scale was obtained by respondents
from the region of Southern and Eastern Serbia, and the lowest by respondents from
the region of Belgrade.

Table 13. Differences in EA, EEC, ACEP and ADP in relation to the place of residence

Scale Place of residence AS SD F p
Belgrade Region 3,22 0,915
Region of Vojvodina 3,29 0,722

EA Sumadija and Western Serb_la 3,39 0,783 0,831 0,507
Southern and Eastern Serbia 3,68 0,661
Kosovo and Methohija 3,31 0,946
Belgrade Region 2,38 0,656
Region of Vojvodina 2,44 0,675

EEC éumadija and Western Serbia |2,55 0,681 0,749 0,560
Southern and Eastern Serbia 2,58 0,518
Kosovo and Methohija 2,32 0,733
Belgrade Region 3,87 0,711
Region of Vojvodina 3,85 0,665

ACEP Sumadija and Western Serbia | 3,81 0,677 0,098 0,983
Southern and Eastern Serbia 3,88 0,766
Kosovo and Methohija 3,79 0,585
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Scale Place of residence AS SD F p
Belgrade Region 3,51 0,700
Region of Vojvodina 3,51 0,609
ADP Qumadija and Western Serbia | 3,41 0,682
Southern and Eastern Serbia | 3,54 0,674 0,317 0,866
Kosovo and Methohija 3,59 0,783
df=4; Source: Authors

On the EEC and ACEP scales, the highest scores were obtained by respondents from the
regions of South and Eastern Serbia, and the lowest by respondents from the Kosovo
region, while on the scale of the degree of pollution, the highest score was obtained by
respondents from the Kosovo region, and the lowest score was given by respondents
from the Sumadija region and Western Serbia.

Discussions

The obtained findings showed that the respondents have an above-average expression
when it comes to the environmental activities they carry out. The highest expression
on this scale was obtained for the statements Reading books (magazines) or watching
television shows dealing with environmental topics and Communication with colleagues
encourages me to take care of the state of the environment, and the lowest expression
was obtained for the statement My contacts with relatives encourage me to take care of
the state of the environment.

On the scale of the Environmental Status Assessment (EA), a grade slightly below
the theoretical average was obtained, which could indicate that the situation is not
hopeless, but that there is certainly room and need to improve. At the level of individual
statements, the highest expression was obtained when it comes to Quality of water
supply and Wastewater treatment in the environment where you live and work, and the
lowest score was obtained for the statement Rational use of energy in traffic.

When it comes to the assessment of concern for environmental problems, it was
confirmed that there is a high above-average concern for the state of the environment.
The respondents showed the greatest concern in relation to air pollution due to traffic
and the quality of basic foodstuffs, while the respondents were the least concerned
about the provision of energy for different users.

A high, above-average score was also obtained on the Pollution Degree scale, which
indicates that there is a high degree of pollution. The highest score, i.e. the highest
degree of pollution, was obtained for the statements Assess the level of air pollution in
your area and Assess the local pollution problem, and the lowest score was obtained for
the statement Assess the level of water pollution in your area.

The fifth section of the questionnaire that was used in the research was related to
environmental protection. When asked what environmental protection means to
them, respondents most often chose the answers Condition of living standards and
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preservation of quality of life and Responsibility towards new generations. In relation
to solving the problem of pollution, according to the opinion of the respondents, we
should solve these problems together, but a significant part of the respondents stated
that it is the responsibility of the local self-government and the State, and only four
of the respondents believe that solving this problem should also be the concern of the
citizens. When it comes to the financing of environmental protection, according to the
findings, that is, the respondents’ opinion, finances should be allocated first of all by
the State, and then by the Local Self-Government and the Environmental Protection
Fund. As the most important environmental factors, the interviewees singled out first
of all the greater number of pollution prevention measures and activities of the key
factors responsible for the state of the environment and the construction of ecological
infrastructure. In addition, respondents often chose Reducing the number of pollutants,
as well as Efficient and numerous inspection.

The obtained findings also showed that, according to the opinion of the respondents, the
biggest polluters of the environment are primarily People and Industry. A significantly
smaller percentage of respondents chose answers such as Heating and power plants or
Traffic. In addition, more than half of respondents believe that EU membership would
contribute to environmental protection.

In addition to the examination of environmental problems and the respondents’
awareness of environmental protection through these five sections, the research also
dealt with a comparative analysis of the differences in the expressiveness of the scores in
relation to the socio-demographic characteristics of the respondents: gender, age, level
of professional education and place of residence. The obtained findings confirmed that
statistically significant differences exist only in relation to the age of the respondents.
Namely, significant differences were obtained for the EA and ACEP scales, and
subsequent analysis showed that on the Environmental Activities scale, respondents
aged 25 to 35 years had significantly lower scores compared to respondents aged up
to 25 years, respondents aged 45 to 55 years and respondents older than 55 years.
On the ACEP scale, it was confirmed that respondents aged 25 to 35 years old have
significantly lower scores compared to respondents aged 35 to 45 years and respondents
aged over 55 years. Also, on the scale of concern for environmental problems, it was
confirmed that respondents aged 35 to 45 have significantly higher scores compared to
respondents aged 45 to 55.

On the other scales, no statistically significant differences in the expressiveness of the
scores in relation to the age of the respondents were confirmed. Significant differences
were not confirmed either in relation to gender, level of professional education and
place of residence of the respondents.

Conclusions

The aim of this research was to examine environmental problems and the level of
awareness of respondents about environmental protection. In order to conduct the
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research, a questionnaire consisting of five parts was created. The first four sections
of the questionnaire refer to the examination of Environmental Activities, Assessment
of the Environmental Condition, Assessment of Concern for Environmental Problems
and Assessment of the State of Pollution. It is also important to note that all four scales
showed good reliability above an arbitrary limit. The fifth section of the questionnaire
refers to environmental protection, examining who is the biggest polluter and whose
responsibility it is to implement and finance activities aimed at environmental protection.
The obtained findings showed that the respondents have an above-average expression
when it comes to the environmental activities they carry out. On the scale of the
Environmental Status Assessment (EA), a grade slightly below the theoretical average
was obtained, which could indicate that the situation is not hopeless, but that there is
certainly room and need to improve. When it comes to the assessment of concern for
environmental problems, it was confirmed that there is a high above-average concern
for the state of the environment. A high, above-average score was also obtained on
the Pollution Degree scale, which indicates that there is a high degree of pollution. In
addition to the examination of environmental problems and the respondents’ awareness
of environmental protection through these five sections, the research also dealt with a
comparative analysis of the differences in the expressiveness of the scores in relation
to the socio-demographic characteristics of the respondents: gender, age, level of
professional education and place of residence. Based on the analysis of the obtained
results, it can be concluded that the respondents have an above-average expression
when it comes to the environmental activities they carry out. The obtained findings
confirmed that statistically significant differences exist only in relation to the age
of the respondents. Such findings may also be a consequence of unevenness in the
structure of the sample and it is very likely that they would be different if there was
a better distribution in the categories of variables related to the socio-demographic
characteristics of the respondents.
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ABSTRACT

The presented study analyzes the impact of green initiatives
and new technologies on the tourist experience and user
satisfaction in rural areas of western Serbia, focusing on
the differences between younger and older populations.
Through regression and correlation analysis, it was found
that sustainability, green mobility, and the digitalization
of services significantly increase the satisfaction of young
tourists, while older tourists prefer traditional values such
as safety and comfort. The younger population reacts
positively to innovations, while the older group seeks
stability and practicality. The results suggest that further
implementation of sustainable practices and technologies
could transform the tourism offering in rural areas, and
tailored marketing approaches could effectively address
the specific needs of both demographic segments. It is
recommended to strengthen the promotion of ecological
and technological solutions as the key to future tourism
growth in this region.
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Introduction

The social sciences address a wide range of topics within the scope of analyzing how to
enhance agriculture and the countryside (Sotiropoulos, 2014). The topic of how to attain
the presumed social growth and the main regions, types, directions, and boundaries of
social changes and development are implied in any discussion of social development
(Sljuki¢ & Sljukié, 2019). It examines subjects that essentially put into question
many facets of human civilization and culture. The modernization of agriculture and
attempts at sectoral and centralist management and influence on rural development are
examples of how rural development, a long-term and intricate process, was unjustly
reduced for a long time to a simplified economic-agrarian matrix in both theory and
development practice (Shucksmith, 2010). Shortal (2004) argues that the notion that
social development is a result of technical development—that is, simplified—as a
result of economic growth is one of the factors contributing to the reduction of rural to
agricultural development.

However, the reality is also inverse: economic growth and technical-technological
advancement are only a few facets of rural development, and social development
is a prerequisite for technical-technological development. A limited economic
understanding of development (modernization ofagriculture, technical and technological
advancement, growth of productivity, efficiency, etc.) is less comprehensive than the
social ramifications of the interplay of natural, technological, economic, social, and
institutional factors (Renting et al., 2008).

Nieto Masot & Gurria Gascon (2024) claim that the unequal distribution of land and
its production, low wages, and persistent underemployment with a constantly declining
and less diverse workforce have led to significant emigration and the abandonment
of rural communities. For this reason, rural development seeks to both develop the
“rural” and promote its value and contributions to society at large. Rural development
must rely on internal forces and resources (existing or constructed) in order to avoid
dictated and dependent development. These forces and resources, when combined with
external ones, should serve as the foundation for sustainable socio-economic growth
and development (Ili¢ et al., 2024a).

A variety of sectoral, global, regional, and local policies that are interrelated and
conditional - some of which may even be partially opposed - are necessary to attain
these aims; one policy is neither feasible nor adequate (Ili¢ et al., 2024b; Dasic¢ et al.,
2024). The authors of the paper want to look into ways to support the development of
rural areas, i.e., rural areas, with a proper assessment of attitudes modern consumers,
that is, service users, have. This is because Serbia is rich in natural resources, clean
water, healthy air, and, most importantly, a healthy environment, and rural regions are
actually less developed.

The aging of the population and increased youth exodus from Serbia pose a threat to the
country. By analyzing the perspectives of those younger generations, the paper seeks to
shed light on the factors and attitudes of those individuals, making them more likely to
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visit and possibly even reside in rural areas. The focus of the research are the villages
of the Western part of Serbia, more precisely the villages located in the Zlatibor district
(Zlatibor mountain), namely: Mokra Gora, Gostilje, Zlakusa, Kremna, Sirogojno and
Radoinja. Statistical crossover of green project characteristics with promotion and
user satisfaction variables is the methodology used in this article. Eco-tourism, organic
tourism, sustainable energy, green mobility, and the digitization of tourism services
are examples of green project factors. Marketing channels, service quality, comfort
and safety, and customer loyalty and trust are all factors that affect customer happiness
and promotion. The research is more comprehensive because each of the variables has
four additional sub-variables that cross over with one another. The author’s goal is to
investigate the views of service consumers, namely the younger generations, who have
an impact on the higher attendance of villages, or rural areas, in this section of the nation.

Literature Review

Since rural areas are the main resource for society and should be characterized positively,
research and development in these areas is of crucial importance for all societies. This
suggests that rural areas and their resources should be viewed as potentially significant
for the entire community (Masot & Gascon, 2021). A thorough understanding of the
close relationship between the countryside and the city, the mutual conditions required
for their development (as well as the development of society as a whole), their functions,
the resources they can complement and the needs they can meet is crucial.

The concept of rural development in EU countries was analyzed by Adamovicz &
Zvolinska-Ligaj (2018), together with its relationship to the development of the
common agricultural policy and the change of the cohesion strategy. Jankovi¢ (2020)
asserts that the sociological component of research encompasses rural social reality and
examines global society as well as pertinent social factors, phenomena, and processes
that may impact rural areas.

The focus is on social capital, social networks, and people’s involvement in local
community social relations. Analyzing the reciprocal influence of pertinent social events
and processes is implied by the sociological approach. Simultaneously, this approach
is an attempt to offer a theoretical-methodological framework for understanding rural
areas’ social development, which would provide a more thorough and meaningful
explanation of factors that can affect the process of rural development as well as
fundamentally significant social phenomena (Bruckmeier & Tovey, 2008). According
to Long (1977), the study of social aspects of rural development should be based on
the notion that social processes underpin development are widely understood. This
is highlighted by the examination of social capital, population participation in local
communities, and social networks, including modern aspects as stated by Jankovi¢
(2020). Stated differently, the social approach is the process of bringing the local
population together to accomplish goals that are relevant to the community’s growth and
the enhancement of the quality of life in the (rural) social space (Ilic, 2019; Pantovi¢ et
al., 2025). The intricacy of rural development as a multifaceted, long-term process with
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numerous dimensions, actors, and interests must be considered in order to approach it
appropriately. It is important to view Serbian villages as projects whose execution will
benefit not only the local communities but also, more generally, Serbian society as a
whole. These projects can be classified as green projects or sustainable development
projects since they deal with situations (areas) where it is crucial to maintain pristine
natural conditions.

In addition to generating financial gain, their realization improves human well-being
and lessens adverse environmental effects (Djukic & Ilic, 2024; Ilic, 2022; Zolak, 2024).
In addition to sectoral policies, territorial policies - particularly promotion strategies
and regional (and local) rural development policies - can also help Serbia’s rural areas
grow. This demonstrates the significance of established local self-government, robust
social capital, social networks, and local population engagement in community life (Ilic
et al., 2022). Due to regional development disparities and the need to delegate some
responsibility for rural area development to local self-governments and regions, with
prior strengthening of their “capacity” in a decentralized sense, the development of rural
regions is crucial in Serbia. For many years, Serbia’s agrarian policy has been highly
unstable and unable (both financially and otherwise) to meet the demands of the country’s
domestic agricultural development (Ili¢ et al., 2020). Rural policies are essentially
nonexistent in this regard, or they simply represent a minor addition to the agrarian policy

In order to create territorial policies for the development of Serbia’s rural areas, it is
important to fortify the idea of rural policy, which, in conjunction with agrarian policy,
would coordinate and unite the development efforts of other sectors. The younger
population, or future generations of young people who would visit the rural areas more
frequently, would be impacted by Serbia’s rural areas being strengthened and properly
promoted. It is important to examine the views and perspectives of younger generations
regarding villages and rural regions in general, as they have their own wants and desires.

Generation Z encompasses the younger population born between the late 1990s and the
mid-2010s and is unique in that it grew up in the digital age. From an early age, these
young people were exposed to rapid technological advancements, shaping their habits
and ways of thinking. The availability of the internet, mobile phones, and various digital
platforms allowed them to become “digital natives”, with an exceptionally developed
ability to use technology. In contrast to previous generations, who first adopted
traditional media such as television and print publications, Generation Z focuses more
on digital media, especially social networks and video content (Thiele, 2011).

One of the main characteristics of this generation is their distinct skill in quickly accessing
and processing information. They are accustomed to constant data exchange and have
the ability to rapidly assess the relevance of information. This makes them highly
effective in dynamic environments that require quick responses and adaptability to new
situations (Brown & Duguid, 2001). Their communication habits and learning styles are
drastically different from earlier generations, making them particularly interesting for
research in the context of businesses and organizations that demand innovation.
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Moreover, Generation Z is marked by a strong desire for individuality and authenticity.
In both their personal and professional lives, they seek to express themselves as
individuals with unique skills and interests, rather than just as part of a larger collective.
When it comes to work, they are more focused on flexibility and the use of technology
to increase productivity. Rigid work structures and fixed schedules are unappealing to
this generation, who values the ability to work remotely and in environments that foster
creativity and innovation (Nicholas & Steyn, 2020).

Materials and methods

The research presented in this paper was conducted from May to August 2024,
focusing on users of tourism services in rural areas of western Serbia, specifically in the
following villages: Mokra Gora, Gostilje, Zlakusa, Kremna, Sirogojno and Radoinja.
A total of 235 respondents participated in the study. The structure of the respondents
included 48% male and 52% female participants, as well as 31% younger and 69%
older population, with 65% being domestic and 35% foreign tourists.

Data were collected through an online questionnaire. In addition to basic respondent
information, the questionnaire was divided into two sections. The first section
assessed variables related to green projects and new technologies, including eco-
tourism, organic tourism, sustainable energy, green mobility, and the digitalization
of tourism services. The eco-tourism variable evaluates how eco-friendly practices,
such as environmentally sustainable accommodations and tourist education on nature
preservation, are encouraged. The organic tourism variable assesses the promotion of
organic products and sustainable agricultural practices through farm visits, events, and
educational activities. The sustainable energy variable evaluates the implementation
of renewable energy sources in tourist facilities and their benefits for tourists and
the community. Green mobility focuses on the development of infrastructure and the
promotion of eco-friendly transport options, such as electric bicycles and vehicles. The
digitalization of tourism services includes technological solutions like online bookings,
virtual tours, and mobile apps that enhance the tourist experience.

The second section of the questionnaire aimed to explore respondents’ attitudes toward the
promotion of services and satisfaction with the offerings in the analyzed rural areas. The
effectiveness of various marketing channels, such as social media, websites, and email
campaigns, in promoting the destinations was evaluated through the marketing channels
variable. User satisfaction with services, including staff friendliness, facility quality,
and service efficiency, was assessed through the service quality variable. The safety and
comfort variable evaluated the perception of safety, access to emergency services, and
accommodation comfort during the stay. The user trust variable explored how users perceive
the brand reputation, transparency of information, and quality of customer support. The
customer loyalty variable assessed users’ motivation to revisit, the effectiveness of loyalty
programs, and their willingness to recommend the destination to others. Respondents rated
these variables on a scale of 1 to 7, where they expressed their level of agreement with the
statements in the survey, from strong disagreement to full agreement.
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The aim of the research is to analyze the impact of green projects and new technologies
on the promotion and satisfaction of users in rural areas of Serbia, with a particular focus
on younger and older tourist populations. The research will explore how sustainable
tourism, organic tourism, sustainable energy, green mobility, and digitalization of
tourism services affect the tourist experience, their attitudes toward safety, comfort,
service quality, and loyalty to destinations. Additionally, the study will examine the
effectiveness of promotion through various marketing channels and its correlation with
user satisfaction and trust.

The subject of this research includes green projects and new technologies in tourism,
particularly in the context of eco-tourism, organic tourism, sustainable energy, green
mobility, and the digitalization of services, as well as their impact on promotion,
service quality, safety, comfort, trust and customer loyalty. The research is focused on
understanding how these initiatives affect the perceptions and experiences of tourists
visiting rural areas of Serbia, considering the differences in responses between younger
and older populations.

The research tests the following hypotheses:

- HI: There is a positive correlation between the implementation of green projects
and overall tourist satisfaction in rural areas of Serbia.

- H2: There are statistically significant differences in the correlation between the
variables of green projects and new technologies and the variables of promotion
and user satisfaction, with respect to the younger and older populations.

- H3: The younger tourist population shows a higher level of engagement and
satisfaction with the digitalization of tourism services (online bookings, mobile
apps) compared to the older population.

The collected data were processed using the IBM SPSS Statistics 25 software.
Through this software, descriptive statistics, correlation, and regression analyses were
performed. The interpretation of the results served to confirm the hypotheses set out in
this research.

Results

Initially, descriptive statistics were performed on the analyzed variables. The descriptive
statistics displayed the minimum, maximum, and mean values of the analyzed variables,
as well as the deviation from the mean, i.¢., the standard deviation. Table 1 presents the
abbreviations of the variables that will be used in the subsequent analysis.

The descriptive statistics of the variables related to green projects, new technologies,
and promotion and user satisfaction provide an insight into the general attitudes
and preferences of the respondents regarding different aspects of tourism. Since all
the variables were evaluated on a scale from 1 to 7, the mean values and standard
deviations allow us to analyze how the responses behave and whether there is variation
in the respondents’ opinions.
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Table 1. Descriptive Statistics of the variables Green Projects and new Technologies and
Promotion and User Satisfaction

Variable Mark N Min | Max Mean Star}da}rd

Deviation
Eco-tourism ZPT1 235 1 7 4,57 1,761
Organic tourism ZPT2 235 ! 7 4,53 1,781
Sustainable energy ZPT3 235 1 U 4,49 1,610
Green mobility ZPT4 235 1 7 4,54 1,752
Digitalization of tourist services | ZPTS5 235 1 7 4,51 1,886
Marketing channels PZK1 235 ! 7 4,89 1715
Service quality PZK2 235 I 7 4,66 1,884
Safety and comfort PZK3 235 1 7 4,76 1,647
Customer trust PZK4 235 ! 7 5,05 1,751
Customer loyalty PZK5 235 1 U 5,01 1,872

Source: Author’s research

For green projects and new technologies, the mean values of the variables range from
4,49 to 4,57. The highest mean value is found for the variable eco-tourism (4,57),
indicating that the respondents have a relatively positive, but not entirely enthusiastic,
opinion about ecological practices in tourism. Following this, the variables organic
tourism (4,53) and green mobility (4,54) suggest that respondents somewhat agree
with the concepts of sustainable tourism in terms of organic farming and eco-
friendly transportation options, but there is still room for improvement. The variable
sustainable energy (4,49) has the lowest mean value among the analyzed variables
in this group, which could suggest that respondents are not entirely convinced about
the effectiveness and importance of using renewable energy sources in the tourism
industry. The digitalization of tourism services (4,51) also has a mean value indicating
that respondents are moderately satisfied with the application of digital tools in the
tourism industry, but there are variations in opinions about their effectiveness.

The standard deviations of these variables indicate moderate to high variation in
the responses of the respondents. The variable digitalization of tourism services has
a high standard deviation of 1,886, suggesting that the respondents’ opinions about
digitalization are quite varied. Similar levels of variation are seen in the variables
organic tourism and green mobility, where standard deviations of 1,781 and 1,752
indicate that respondents have different views and experiences with these practices.
The variable sustainable energy has a standard deviation of 1,610, indicating some but
less significant differences in respondents’ views on this topic.

When considering the variables related to promotion and user satisfaction, the mean
values indicate a somewhat higher level of satisfaction. The variables customer trust
(5,05) and customer loyalty (5,01) have the highest mean values. Respondents are
relatively satisfied with the services provided and demonstrate a good level of trust
and loyalty towards the destinations and tourism services, as the mean values of these
variables exceed 4,5. The variables service quality (4,66) and safety and comfort (4,76)
have moderately positive values, suggesting that most respondents assess the service
and safety in tourism as satisfactory, but there is still room for improvement.
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The standard deviations for these variables also indicate significant variability in
responses. The variable customer loyalty has a standard deviation of 1,872, meaning
that opinions on loyalty vary considerably among respondents. Similar values were
observed for the variables customer trust (1,751) and service quality (1,884), suggesting
that there are differences in opinions here as well. Meanwhile, the variable safety and
comfort has a standard deviation of 1,647, which is somewhat lower, but still indicates
that not all respondents had the same experience regarding safety and comfort during
their visit to the analyzed tourist destinations.

Table 2. Correlation values between the variables of green projects and new technologies and
variable promotion and user satisfaction

ZPTI1 ZPT2 ZPT3 ZPT4 ZPT5
PZKI1 A51™ 338" 4327 A727 ,569™
PZK2 437" 229" ,534"” ,509™ ,544"
PZK3 A14™ 274" 518™ ,585" ,542"
PZK4 359" 202" ,535" ,543" 5157
PZKS5 281" 245" ,540™ ,518” ,502"

**_ The correlation is significant at the 0.01 level (2-tailed).
Source: Author’s research

The strongest correlation among the analyzed variables is between green mobility
(ZPT4) and safety and comfort (PZK3), with a correlation value of 0,585. This
connection suggests that tourists who rate green mobility, such as electric bicycles and
cars, as an important factor in tourism, simultaneously perceive destinations as safe
and comfortable. This implies that eco-friendly transportation not only contributes to
sustainability but also enhances the tourists’ sense of safety and comfort, positively
shaping their overall experience.

The next strongest correlation is between the digitalization of tourism services
(ZPT5) and marketing channels (PZK1), with a correlation of 0,569. This correlation
shows that tourists who use digital tools for bookings and planning often recognize
the effectiveness of marketing through social media, websites, and email campaigns,
emphasizing the importance of digital presence in promoting tourism services.

Additionally, there is a significant correlation between sustainable energy (ZPT3) and
service quality (PZK2), with a correlation value of 0,534. This relationship suggests
that tourists who experience the benefits of using renewable energy sources often rate
the service quality more positively, indicating that eco-friendly practices can enhance
the overall impression of the services offered to tourists.

On the other hand, the variables with the lowest correlations include organic tourism
(ZPT2) and user trust (PZK4), with a correlation of 0,202, indicating a weaker
connection between these two factors. While organic tourism may be recognized as
important, it is not directly linked to users’ perception of trust in the brand and services,
which may suggest that other factors, such as brand reputation and customer support
quality, play a key role in building trust.
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The next weaker correlation is between organic tourism (ZPT2) and user loyalty
(PZKYS), with a correlation value of 0,245. This result suggests that, while organic
tourism is an interesting segment, it is not strongly connected to users’ willingness to
return to the same destination or recommend it to others. The correlation between eco-
tourism (ZPT1) and user loyalty (PZKS5) is 0,281, indicating that, although eco-tourism
can increase tourist engagement, it is not strongly linked to their long-term loyalty.

Table 3. Regression model of the impact of independent variables of promotion and user
satisfaction on dependent variables of green projects and new technologies (only variables that
achieved statistical significance are shown)

Dependent | Independent B t Sig. R? F Sig.
ZPT1 ,182 3,084 ,002

PZK1 ZPT5 345 5.351 000 ,422 33,498 ,000
ZPT1 ,180 3,091 ,002

PZK2 ZPT3 ,258 4,152 ,000 ,434 35,131 ,000
ZPT5 ,255 3,995 ,000
ZPT3 ,195 3,193 ,002

PZK3 ZPT4 297 4,627 ,000 457 38,504 ,000
ZPT5 218 3,484 ,001
ZPT3 ,266 4,213 ,000

PZK4 ZPT4 ,250 3,766 ,000 415 32,477 ,000
ZPT5 ,209 3,222 ,001
ZPT3 ,302 4,721 ,000

PZK5 ZPT4 ,231 3,428 ,001 ,400 30,584 ,000
ZPT5 213 3,248 ,001

Source: Author’s research

Based on the regression analysis, we can identify which independent factors from the
field of green projects and new technologies make the most important contribution
to the dependent variables related to promotion and user satisfaction. The B values
(standardized coefficients), along with the t and sig. values, help to understand the
strength and significance of each individual impact.

For marketing channels (PZK1), the most significant contribution comes from ZP5
(digitalization of tourism services), with a coefficient of f = 0,345 and a t value of 5,351,
indicating a very high and statistically significant impact (p = 0,000). Additionally, ZP1
(eco-tourism) makes a significant contribution with B = 0,182 (t = 3,084, p = 0,002). The
overall model explains 42,2% of the variance in the dependent variable PZK1, with an F
value of 33,498 (p = 0,000), indicating that all the independent factors are significantly
related to marketing channels. For service quality (PZK2), the largest contribution comes
from ZP3 (sustainable energy), with B = 0,258 and t =4,152 (p = 0,000), demonstrating a
strong connection between sustainable energy and the perception of service quality. Also,
ZP5 (digitalization of tourism services) and ZP1 (eco-tourism) have similar contributions
with B = 0,255 and § = 0,180 (t values of 3,995 and 3,091, p = 0,000 and p = 0,002,
respectively). The model for PZK2 explains 43,4% of the variance (F = 35,131, p =
0,000), indicating that sustainable energy and digitalization have a significant impact on
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service quality. For the variable safety and comfort (PZK3), the strongest contribution
comes from ZP4 (green mobility) with f = 0,297 (t = 4,627, p = 0,000), followed by ZP5
(digitalization of tourism services) with = 0,218 (t = 3,484, p = 0,001). The model for
PZK3 explains 45,7% of the variance, suggesting that green mobility and digitalization
play an important role in shaping tourists’ perception of safety and comfort. When it
comes to user trust (PZK4), the most significant contribution comes from ZP3 (sustainable
energy) with B = 0,266 (t=4,213, p=0,000), followed by ZP4 (green mobility) and ZP5
(digitalization of tourism services) with f = 0,250 and = 0,209 (t values of 3,766 and
3,222, p=0,000 and p= 0,001, respectively). The overall model for PZK4 explains 41,5%
of'the variance (F = 32,477, p = 0,000), indicating a strong influence of these variables on
user trust. For user loyalty (PZKS5), the largest contribution comes from ZP3 (sustainable
energy) with B = 0,302 (t = 4,721, p = 0,000), followed by ZP4 (green mobility) with
B =0,231 (t = 3,428, p = 0,001), and ZP5 (digitalization of tourism services) with f =
0,213 (t = 3,248, p = 0,001). The model for PZKS explains 40,0% of the variance, with
an F value of 30,584 (p = 0,000), confirming that sustainable energy, green mobility, and
digitalization significantly affect user loyalty.

The variables that made the largest individual contributions to the dependent variables
are ZP3 (sustainable energy), ZP4 (green mobility), and ZP5 (digitalization of tourism
services). These variables have the largest standardized coefficients (B) relative to the other
independent variables, indicating their significant impact on dependent variables such as
marketing channels, service quality, safety and comfort, user trust, and user loyalty.

A correlation analysis was conducted between the green projects and new technologies
variables and the promotion and user satisfaction variables, from the perspective of
both younger and older populations as users of tourism services in the analyzed rural
areas. The correlation results are shown in Table 4.

Table 4. Correlation values between green projects and new technologies variables and
promotion and user satisfaction variables from the perspective of the age population of users

ZPT1 ZPT2 ZPT3 7ZPT4 ZPT5

KL1 ,405™ ,220" 5217 418™ ,295™
KL2 A21™ 111 5757 317 ,290™
g g KL3 218" ,088 ,522" 3117 227
E‘) % KL4 ,120™ ,192 ,599™ 362 ,392"
3 & KLS5 ,135" ,138 ,150™ ,352° ,220™

ala N 73 73 73 73 73
KL1 S5T717 ,394™ A57" ,534™ ,589™
KL2 457" ,310™ 5417 537 ,5237
g KL3 ,584™ 4317 ,545™ 5617 5917
5 8 KL4 390 292° 527" 507 483"
g § KLS5 337 ,319™ ,543" 4757 462

= N 162 162 162 162 162

**_ The correlation is significant at the 0,01 level (2-tailed).
* Correlation is significant at the 0,05 level (2-tailed).
Source: Author’s research
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The correlation between the analyzed variables for the younger and older populations
shows clear differences in perception and engagement regarding green projects and
new technologies in tourism. In the younger population, correlations between variables
such as sustainable energy, green mobility, and digitalization of tourism services and
user satisfaction factors are positive, but not as strong as in the older group. While
younger respondents recognize the importance of ecological and digital solutions, they
are less likely to directly connect them to their experience and satisfaction during their
stay. The correlation between ZP2 (organic tourism) and KL2 (service quality) in the
younger population is relatively weak (0,111), suggesting a smaller impact of these
factors on their views of service quality in tourism.

On the other hand, the older population shows significantly stronger and more frequent
correlations between green initiatives and technological factors with user satisfaction.
The correlation between ZP5 (digitalization of tourism services) and KL3 (safety and
comfort) is 0,591, indicating that older respondents strongly associate the use of digital
tools with a greater sense of safety and comfort during their stay. Additionally, ZP3
(sustainable energy) and KL5 (user loyalty) have a correlation of 0,543, suggesting
that older tourists who value sustainable energy practices also exhibit higher loyalty
to destinations that implement ecological initiatives. These differences highlight that
the older population more frequently recognizes the impact of green and technological
innovations on the overall tourism experience, while younger tourists may be less
engaged with the ecological and sustainable aspects of tourism, focusing more on
factors such as price or the popularity of the destination.

Given these differences, it is clear that marketing strategies should be tailored to the
specific characteristics of each group. Younger populations should be provided with a
stronger focus on digital tools and technologies that enable a faster and more efficient
experience, while older populations should be emphasized on the importance of
ecological practices and the benefits these practices bring in terms of safety and comfort.

Discussions

The results of this research provide valuable insight into the connections between
the application of green projects, new technologies, and overall tourist satisfaction,
as well as the differences in perceptions and engagement between younger and older
populations. In accordance with the first hypothesis, the research confirms the existence
of positive correlations between the implementation of green initiatives (such as eco-
tourism, organic tourism, sustainable energy, green mobility, and digitalization) and
overall tourist satisfaction in rural areas of Serbia. Based on the obtained results, it
can be concluded that ecological and sustainable initiatives have a significant impact
on tourists’ perceptions and their satisfaction levels during their stay. The correlation
between ZP3 (sustainable energy) and PZK3 (safety and comfort) is 0,585, which
suggests that tourists staying in destinations that use renewable energy sources often
experience greater safety and comfort, improving their overall impression of the
destination and increasing their satisfaction. Similar results were found for other
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variables, such as green mobility and the digitalization of tourism services, which
also have a positive effect on the overall tourist experience. For example, the use of
mobile applications for booking and other digital platforms can contribute to greater
efficiency and accessibility of information, boosting tourist engagement and their
overall impression of the destination.

The second hypothesis, which relates to the existence of statistically significant
differences in correlations between green projects and new technologies in promotion
and user satisfaction from the perspective of younger and older populations, was also
confirmed. The research showed that the older population exhibits significantly stronger
correlations between green initiatives and user satisfaction compared to the younger
population. The correlation between the variables ZP5 (digitalization of tourism
services) and KL5 (user loyalty) for the older population is 0,543, while for the younger
population, this value is lower. This finding indicates that older tourists are more likely
to recognize the value of technological innovations as key factors contributing to their
satisfaction and loyalty. Given their experience, the older population is more willing to
acknowledge the usefulness of digitalization and its impact on the quality of tourism
services, such as online reservations and easier access to information. On the other hand,
younger populations tend to focus more on other aspects of the tourism experience, as
reflected in the weaker connection between green initiatives and satisfaction factors.
While younger tourists recognize the importance of sustainability, they often place less
emphasis on ecological initiatives compared to older populations, confirming the thesis
that their preferences and motivations for engagement in tourism are more closely tied
to digital technologies.

The third hypothesis, which claims that the younger population of tourists demonstrates
a higher degree of engagement and satisfaction with the digitalization of tourism
services, especially through tools like online reservations and mobile applications, was
also confirmed. Younger tourists show a greater degree of engagement with digital
tools and value the efficiency and accessibility of information online, as seen in the
high correlation between ZP5 (digitalization of tourism services) and PZK1 (marketing
channels) in the younger population (0,569). This finding confirms that younger tourists
have a higher level of technological literacy and are more willing to use digital tools
to enhance their tourism experience, such as mobile phone apps and online reservation
platforms. In comparison with the older population, who is less engaged in using digital
technologies, younger tourists place digital presence and online interaction at the center
of their tourism engagement. The lower correlations in the older population suggest
that the use of digital tools is less prevalent among them, and their satisfaction is more
closely linked to traditional elements of the tourism experience, such as ecological
initiatives and sustainable approaches.

The obtained results highlight a clear need for a differentiated approach in promoting
tourism services, taking into account demographic differences in engagement and
preferences among tourists. Younger tourists value digital technologies and service
efficiency more, while older tourists show a greater inclination to value ecological
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initiatives and sustainability as key factors for their satisfaction. These differences
emphasize the importance of adapting marketing and promotional strategies to ensure
engagement and satisfaction for all groups of tourists.

Conclusions

The results of this research clearly show that there is a significant connection between
the application of green projects and overall tourist satisfaction in rural areas of Serbia.
Ecological initiatives and new technologies positively impact the tourist experience,
with the older population showing a greater tendency to recognize the value of these
factors in their satisfaction, while the younger population values the digitalization
of tourism services more. This research confirms the existence of statistically
significant differences between the younger and older populations in their perception
and engagement with green projects and new technologies. Therefore, for the future
development of tourism in rural areas of Serbia, it is necessary to focus promotion
and marketing strategies to account for the specific needs and preferences of different
demographic groups.

This research has several limitations. First, it was conducted in rural areas of Serbia,
which may limit the applicability of the results to urban areas or other countries with
different tourism practices. Another challenge is the sample size, which may affect the
statistical power of the research. Additionally, the collected responses from participants
may be subject to subjective biases, which could influence the accuracy of the results.
The study did not consider specific types of green projects, so a more detailed analysis
of individual factors could provide further insights.

Future research could focus on several key directions. It is recommended to expand the
research to urban areas and international populations to observe regional and cultural
differences in the perception of green initiatives and new technologies. Furthermore, a
more detailed analysis of specific green projects, such as sustainable energy or ecological
services, could help identify the factors that most influence tourist satisfaction. The
research could also be extended to examine marketing strategies and the impact of
various communication channels (digital vs. traditional) on the engagement of younger
and older populations. Future research directions could focus on developing specific
strategies to improve tourist engagement through digital tools, especially among younger
tourists, and on the role of sustainability education in enhancing the tourist experience.
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Introduction

Besides contributing to economic development, generating gross domestic product (GDP),
and creating jobs, agriculture plays a crucial role in ensuring food security. These aspects
have become important considering recent events, such as the COVID-19 pandemic and
international conflicts among key agricultural producers in the energy and food markets.

As a major economic activity within the primary sector, agricultural production plays a
significant role in the national economy of the Republic of Serbia. Although this sector
holds considerable importance for GDP generation, a relative decline has been observed
in recent years. Between 1996 and 2005, agriculture’s average contribution to GDP was
19.37% (Mili¢ & Pejanovic, 2008). More recent studies reveal a significant decline in the
share of gross value added (GVA) from agriculture in Serbia’s overall GVA between 2002
and 2015. In 2002, the contribution stood at 17%, whereas by 2015, agriculture’s share
in total GVA had dropped to 8.2%. This decline is primarily because of the significant
expansion of other sectors, particularly services, in total economic activity during this
period (Novakovi¢, 2019). These figures support the notion that as a country’s economy
grows, the relative contribution of agriculture to GDP tends to decrease.

According to data from the World Bank (2021), the primary sector in the European
Union contributes an average of 1.6% to overall GDP. In Serbia, however, this share
is notably higher, averaging around 6% between 2018 and 2022. In absolute terms,
GDP generated by agriculture has shown a general upward trend, despite fluctuations
caused by global inflation and weather conditions. During the period from 2018 to
2022, agricultural GVA grew by 1.11 billion euros (see Figure 1). While the relative
share of the primary sector had fallen below 10% by 2015, economic activities in the
secondary and tertiary sectors, which significantly contribute to GDP, have steadily
increased. This trend can be considered positive, as the secondary and tertiary sectors
generate higher value added compared to the primary sector (Mili¢ et al., 2023).

Figure 1. Agriculture’s GVA in billions of euros and its share in total GVA in Serbia from
2018 to 2022

Agriculture’s GVA in billions of euros
and its share in total GVA
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Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia
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Analyzing the agricultural population helps to uncover key characteristics and
trends within the agricultural sector, allowing for the identification of challenges
and opportunities for future development. By examining demographic structure,
employment, education, and otherrelevant factors, we can gain a deeper understanding of
the agricultural population dynamics, its influence on rural development, and the factors
that shape its productivity and sustainability. These analyses offer valuable insights
for policymakers to design strategies that improve the efficiency, competitiveness, and
long-term sustainability of agriculture.

Literature review

The demographic analysis of the agricultural sector provides insights into the
characteristics of the population engaged in agriculture, including age structure,
education, employment, andregional distribution. This data is essential for understanding
the dynamics of rural communities and their contribution to agricultural production.
Demographic analyses allow the identification of trends, such as the aging of the rural
workforce, migration between rural and urban areas, and the need for policies that
support the sustainability and development of rural communities.

Nikitovi¢, Magdaleni¢, and Arsenovi¢ (2024) explore demographic processes in the
Western Balkans through 2100 about varying socioeconomic conditions. Their study
develops three scenarios for future activity patterns based on labor force survey data,
considering actual labor participation rates. The results show that depopulation will
probably be a prominent characteristic of the region in the coming decades, with
international migration playing a more significant role in population trends than fertility.
The authors argue that reducing emigration and transitioning to net immigration should
be a long-term strategy for a more favorable future.

Popescu et al. (2021) analyzed labor and workforce characteristics in EU agriculture,
identifying changes in employment numbers, the number of farmers, the jobs, agricultural
land use, standard production, the structure by age, gender, and education level, based on
Eurostat data. The general conclusion is that the aging of farmers and labor migration
have led to a reduction in the agricultural workforce, but also to the growth of farm
size and productivity. The authors also note that the education level of most agricultural
workers is relatively low. New technologies, challenges posed by climate change, the need
for environmental and biodiversity protection, and the preservation of rural landscapes
require farmers to become central actors in rural communities (Popescu et al., 2021).

The analysis of agricultural populations also emerges in the context of crisis periods.
Bochtis et al. (2020) aimed to assess the impact of the COVID-19 pandemic on the
agricultural workforce and propose strategies for mitigating these effects. The authors
concluded that around 50% of agricultural workers were considered being at moderate
to high risk of infection, highlighting key vulnerabilities in the sector. Their study,
which included many countries worldwide, proposes strategies to protect workers and
improve the resilience and sustainability of the agricultural sector.
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In terms of research from the region focused on the demographic analysis of
agricultural populations, one standout study is by Popescu, Dinu, and Stoian (2018),
who analyzed rural populations in Romania from 2007 to 2016. The research shows an
overall decline in the rural population of 3.26%, primarily because of low birth rates,
high mortality rates, and migration. The rural population is aging, with an imbalanced
ratio between individuals over 60 and those aged 0-14. Around 44.73% of the active
population lives in rural areas, where 86% are engaged in part-time work. Agriculture
employs 40.54% of the rural population, most of whom have limited formal education.
Agricultural incomes are 12% lower than the national average. Implementing national
rural development programs is expected to improve living standards by advancing
education, technology, infrastructure, and social inclusion.

Other authors analyze the agricultural population from the perspective of technological
revolutions. Agriculture is undergoing a technological revolution, known as Agriculture
4.0, which relies heavily on information technology. This advancement increases
production efficiency, but many farmers in developing countries, including Hungary,
struggle to adopt these innovations because of limited access to modern technology and
equipment. This creates a long-term problem, termed agricultural deprivation, which is
difficult to resolve (Bazsik, Bujdoso, & Koncz, 2022).

Methodology

The methodology for researching the demographic analysis of the agricultural sector in
Serbia encompasses a series of steps and techniques used for the collection, analysis,
and interpretation of relevant data. The methodology consists of the following elements:

Data Collection: Identifying relevant data sources related to the agricultural population
of Serbia. This includes statistical data from national agencies, primarily the Statistical
Office of the Republic of Serbia, surveys, and other applicable information sources.

Defining Variables: Defining the key demographic variables to be analyzed. The
research examines the most significant statistical indicators related to employment in
agriculture in Serbia, with a particular focus on trends over the past period. It investigates
the employment rate in Serbia, the share of employed individuals in agriculture within
total employment, and the demographic structure of workers in the agricultural
sector, including gender, age, education, regional distribution, and type of settlement.
Additionally, it compares the rate of informal employment in agriculture to that in other
sectors, analyzing trends and providing insights into the current state of the labor market.

Data Analysis: This paper combines descriptive statistics and Probit regression analysis
to examine the factors influencing employment trends in Serbia’s agricultural sector.
The analysis, conducted using STATA statistical software, estimates the probability of
agricultural employment based on independent variables such as gender, age group,
education level, region, and type of settlement. Since the dependent variable, agricultural
employment, takes a binary form (1 if employed, 0 otherwise), the Probit model offers
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a more suitable approach than linear regression. Predicted probabilities remain within
the [0,1] range while accounting for non-linearity. Moreover, the model proves robust
against common issues such as heteroscedasticity and non-normality, which frequently
arise in socio-economic data analysis. Estimating marginal effects quantifies how factors
like age and education influence the probability of agricultural employment. Combined
with descriptive statistics, this approach provides a comprehensive understanding of
the demographic and socio-economic drivers of employment, potentially supporting
objectives such as rural workforce renewal and the development of sustainable strategies.

Results and discussions

Employment in Serbia (Labor Force Survey - LFS and Central Register of
Mandatory Social Insurance - CROSO)

The employment rate in Serbia, measured through the Labor Force Survey (LFS),
is a key indicator that reflects the share of employed individuals in the working-age
population. This rate provides insights into the current state of the labor market and
economic activity in the country. Analysis of the LFS allows for monitoring changes in
employment over time, identifying structural changes in the workforce, and assessing
the effectiveness of employment policies.

When examining the period between 2019 and 2023, it can be concluded that
the employment rate has been gradually increasing. However, due to changes in
methodology for processing data in the Labor Force Survey, the data from 2019 and
2020 are not comparable with data from 2021 onward. Therefore, if we consider the
period between 2019 and 2020, we conclude that the employment rate increased by
1.01% during this period. Looking at the period between 2021 and 2023, there is a
noticeable growth in the employment rate, with minor fluctuations. The employment
rate increased by 4.86% when comparing the annual rates from 2021 and 2023. When
examining the dynamics on a quarterly basis, it is observed that, except for 2020, the
first quarter has the lowest employment rate due to a smaller number of seasonal jobs.

The unemployment rate in Serbia is an important economic indicator that measures
the percentage of the active population that is actively seeking work but is currently
unemployed. This rate is calculated as the ratio between the number of unemployed
individuals and the total active population, which includes people aged 15 and older.
A high unemployment rate typically indicates economic challenges and a lack of job
opportunities, while a low unemployment rate suggests stability in the labor market. In
recent years, the unemployment rate in Serbia has shown fluctuations. As previously
mentioned, due to changes in methodology for processing data, the periods from 2019 to
2020 and from 2021 to 2023 should be analyzed separately. Between 2021 and 2023, a
trend of decreasing unemployment was observed, which may indicate an improvement
in the labor market. Specifically, the annual unemployment rate was lower by 15.32%
in 2023 compared to 2021, with the unemployment rate falling from 11.48% to 9.72%,
a decrease of 1.76 percentage points.
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However, it is important to note that the unemployment rate can be influenced by various
factors, including economic changes, employment policies, demographic trends, and
other factors that may impact the workforce and economic activity. An example of this
can be seen in the second quarter of 2020, when a significantly lower unemployment
rate was recorded. The reduction in unemployment during this period can be explained
by decreased job-seeking activity during the COVID-19 pandemic, rather than an
increase in employment. In the last two quarters of 2020, the unemployment rate
stagnated, indicating a reactivation of the unemployed who had been inactive during the
lockdown. The number of people who were laid off increased by about 14,000, while
the number of those who stopped working due to the end of temporary jobs within the
calendar year significantly decreased in the third and particularly in the fourth quarter
(Vladisavljevi¢ & Lebedinski, 2023).

From 2021 to 2023, there has been a noticeable increase in overall, registered, and
formal employment in Serbia. This trend indicates an improvement in the labor market
and economic activity in the country. Analysis of employment trends over the past five
years provides the following conclusions:

Total Employment: Although an increase has been recorded since 2021, total
employment has not yet reached pre-pandemic levels. The number of employed
individuals was 2.90 million in 2018, while in 2023, it was 2.84 million. It can be
observed that although the number of employed individuals has not increased, the
employment rate is rising. Various factors may contribute to this trend. For instance,
better regulatory enforcement may compel employers to transition workers previously
employed “under the table” to formal employment. Additionally, it is possible that
some individuals are being removed from the employed list due to factors such as
migration or retirement, but these positions are not being filled with new permanent
hires. Generally, due to a declining population, the employment rate is falling.

Registered Employment: The study of registered employment is conducted based
on data from the Central Register of Mandatory Social Insurance and the Statistical
Business Register. Registered employment includes employees of legal entities,
entrepreneurs, self-employed individuals, registered individual farmers, as well as
employees in the public sector. It also includes employees based on various modalities
of employment (in and out of formal employment), down to the level of municipalities
and sectors of activity (Statistical Office of the Republic of Serbia, 2023). The number
of registered employees has shown a growth trend from 2019 to 2023. This may indicate
an increase in the formalization of employment relationships and a decrease in informal
employment. The growth trend is observed in both total registered employment and
registered employment excluding individual farmers.

Formal Employment: Formal employment encompasses individuals who have a
formal legal employment contract, i.e., an employment relationship established with
an employer for a fixed or indefinite period, individuals who independently conduct
activities in registered property, or who are founders of registered companies or
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entrepreneurial ventures, as well as those engaged in agricultural activities registered
with official state institutions (Statistical Office of the Republic of Serbia, 2021).
Formal employment also records an increase during the same period from 2021 to
2023. However, as with total employment, the pandemic had a significant impact, with
a clear decline observed in 2021 (Statistical Office of the Republic of Serbia, 2023).

Participation of Employed Persons in Agriculture in Total Employment in Serbia

Despite the gradual decrease in the unemployment rate in Serbia, the participation
of those employed in agriculture has been steadily declining, and the number of
agricultural households is also decreasing. Between 2017 and 2021, the share of
workers in agriculture as a percentage of total employment fell by 3.29% (Trading
Economics, 2023; Statistical Office of the Republic of Serbia, 2022) (Figure 2).

Figure 2. Share of Workers in Agriculture in Total Employment in Serbia from 2017 to 2021

Share of Workers in Agriculture in Total Employment in Serbin
17.21%
138l 15 60%

14480
: 1352%

2017 2018 2019 2020° 20
Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia (LFS)

The participation of workers in agriculture in total employment continues to decline,
and the number of agricultural households also shows a decreasing trend. From 2018
to 2022, the officially registered average net salaries in the agricultural sector were
14.84% lower than the overall average, with the largest difference observed in 2022,
showing a 17.69% difference in net salaries (Statistical Office of the Republic of
Serbia, 2022). It is important to note that a significant portion of informal employment
includes agricultural activities, meaning that many farmers are employed informally,
which poses challenges in monitoring changes in salaries.

When analyzing the structure of employment by occupation, it is concluded that in
2023, farmers accounted for 11% of the total number of employed persons, ranking
them fourth among occupations. In terms of gender distribution, there are fewer women
employed in agriculture, with a share of 10%, while men account for 12%. Figure 3
shows the percentage of employed persons by occupation and gender (Statistical Office
of the Republic of Serbia, 2023).
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Figure 3. Distribution of Employed Persons by Occupation and Gender in Percentages in
Serbia in 2023

Distribution of Employed Persons by Occupation

Administrative clerks 0% 12.0%

Craftsmen and related occupations 4.2% 17.8%

9.5%

Elementary occupations 7.8%

Engineers, associates, and technicians 15.2%
9.8%
Farmers, foresters, fishers, and related occupations IO.O‘Vﬁ_O%
Machine and plant operators, fitters, and drivers 6.1% 15.0%
Managers, officials, and legislators 3-2%’_7%

Military occupations U-Uf/_“[%

Professionals and artists 13.0% 20.5%
Service and sales occupations 11.7% 19.1%
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Female ™ Male

Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia
(LFS)

Demographic Structure of Employees in the Agricultural Sector - Gender,
Regional, Age, and Educational Distribution

When considering total employment, agriculture accounts for 13.13%, with 373,200
employed workers. It is important to note that this figure includes both formal and
informal employees. The gender distribution indicates that a greater number of men are
engaged in agriculture, as men constitute 60.08%. This percentage is higher than the
proportion of men in total employment, where they make up 54.75% of workers.

The regional distribution of total employment significantly differs from that of employed
persons in the agricultural sector. Specifically, the highest number of farmers is found in
the Sumadija and Western Serbia region, accounting for 46.80%, which is substantially
higher than their participation in total employment, approximately 27%. The lowest
participation in agriculture is in the Belgrade region, with a share of 6.06%, which is
considerably lower than the share of employed individuals in the Belgrade region in
total employment—27%. The Vojvodina region ranks second in terms of the number
of employees in the agricultural sector, with a share of 24.81%, slightly less than its
participation in total employment, while the South and East Serbia region holds the third
position with a share of 22.32%, slightly higher than in total employment. Detailed data
can be found in Table 1 (Statistical Office of the Republic of Serbia, 2023).
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Table 1. Employed Workers by Sector (Agriculture), Gender, and Region
in 2023 (in thousands)

Republic of Serbia
Sex Serbia - North Serbia - South
Sumadija | South
Total and and

Belgrade | Vojvodina

Male | Female Region Region

Western East
Serbia | Serbia

Region | Region

Employed Workers (15-89

2842.0| 15559 1286.1|  792.0 743 .4 766.1|  540.4
years)
Percentage 100% | 54.75% | 45.25% | 27.87%| 26.16%| 26.96%| 19.01%
Agriculture, Forestry, and | . 5| 55451 149 226 92.6 1747|833
Fishing
Percentage 13.13% | 60.08% | 39.92% 6.06% 24.81% 46.80% [ 22.32%

Source: Author’s analysis based on data from the Statistical Office of the Republic
of Serbia (LFS)

Table 2 indicates that the agricultural workforce is aging, as over 50% of employees
in the agricultural sector are 55 years or older. The youngest employees, those aged 15
to 34, make up only 13.83% in agriculture, compared to 25.66% when considering all
employees. The middle generation constitutes 35.66% of agricultural workers, while
in total employment, this percentage is 51.56% (Statistical Office of the Republic of
Serbia, 2023).

The age structure of the agricultural workforce in Serbia poses a significant challenge.
The high percentage of employees in agriculture who are 55 or older indicates a need for
rejuvenating the sector. This could have long-term consequences on productivity and
competitiveness in agriculture, as older employees may have less energy and capacity
for innovation. Therefore, it is crucial to implement measures to attract younger workers
to agriculture and ensure conditions for the sustainable development of this sector.

However, Serbia is not the only country facing this issue. Among the 9.1 million farms
in the European Union, the majority (57.6%) of farm managers (both genders combined)
were at least 55 years old. Young farmers, defined as those under 40, accounted for only
11.9% of all farm managers. Young farmers are particularly rare in Cyprus (5.1%),
Portugal (6.4%), Greece (7.2%), and Spain (7.7%). Their share was higher in Austria
(23.4%) and Poland (21.0%). Conversely, a high percentage of farmers aged 65 or older
has been noted in many countries; in Portugal, they made up half (50.3%) of all farmers,
while high percentages were also recorded in Cyprus (46.4%), Spain (41.3%), and
Romania (39.6%). These age structures emphasize the need for policies that encourage
farm succession and promote a new generation of farmers (Eurostat, 2022).
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Table 2. Total Employed Workers and Those in the Agricultural Sector by Age Group in 2023
(in thousands)

15-34 35-54 55 and older
Total 729.2 1465.4 647.4
Percentage 25.66% 51.56% 22.85%
i ishing 516 133.1 188.5
Percentage 13.83% 35.66% 50.51%
Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia
(LES)

The current situation in Serbia shows a gradual decline in the number of graduates in
agricultural studies, forestry, fishing, and veterinary medicine (Figure 4). Regarding
master’s degree studies, the situation is somewhat more stable, with fluctuations over
the past four years, but without a clear downward trend. As for doctoral studies, the
number of PhDs in agriculture has remained relatively stable, at around 40 per calendar
year (Statistical Office of the Republic of Serbia, 2022).

Figure 4. Number of Graduates in Agricultural Studies in Serbia from 2019 to 2022

Number of Graduates in Agricultural Studies

53
43

2019 2022
| Number of Graduates - Uuderg:raduate studies

Number of Graduates - Master's studies
Number of Graduates - Doctoral studie

Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia
(LES)

Informal Employment Rates in Agriculture and Outside Agriculture

In 2023, the number of formally employed individuals increased by 34,200, while the
number of informally employed individuals decreased by 10,800 compared to 2022.
This dynamic resulted in a reduction of the informal employment rate by 0.5 percentage
points from the previous year, reaching a level of 12.5%. The agricultural sector
experienced a decrease of 5,400 informally employed individuals, the service sector
saw a decline of 3,300, and the industrial sector recorded a drop of 1,900. Conversely,
the construction sector reported a similar number of informally employed individuals
as in the previous year.
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In 2023, the total number of informally employed persons across all sectors in Serbia
was 354,700, while formal employment reached 2,487,200 workers. In other words,
formal employment accounted for 87.52% of total employment, while informal
employment comprised 12.48%. According to Figure 5, which displays the number of
formally and informally employed individuals in 2023 by four main economic sectors,
the agricultural sector stands out as the leader in the number of informally employed
persons, both in absolute and relative terms. Specifically, in agriculture, 51.84% of
employees are informally employed, indicating that this proportion is about four
times higher than in total employment. No other sector exhibits such a drastic share
of informal employment as that among agricultural workers (Statistical Office of the
Republic of Serbia, 2023).

Figure 5. Representation of Formal and Informal Employment by Economic Sector

in Serbia in 2023
Graphical Representation of Formal and Informal
Employment
Agriculture 179.7
¢ L |RCER]
Consiract 114.3
0TS 101
M s3
649.1
Industry
1 20
. 1544.1
ervices
Bl ss3
0 200 400 600 800 1000 1200 1400 1600 1800

Formal M Informal

Source: Author’s analysis based on data from the Statistical Office of
the Republic of Serbia (LFS)

When considering self-employed individuals by occupation and gender, the agricultural
sector again takes the lead, particularly among men. Specifically, 40.4% of self-
employed men work in agriculture. The situation is somewhat different among women,
where the highest proportion of self-employed individuals comes from the service and
trade sectors, accounting for a total of 24.5% of self-employed women. Self-employed
women in agriculture represent 18.1% (Figure 6). On the other hand, the smallest
number of self-employed individuals is found among administrative staff, both among
men and women (notably, there are no self-employed women among machine and plant
operators, assemblers, and drivers) (Statistical Office of the Republic of Serbia, 2023).
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Figure 6. Representation of Self-Employed Individuals by Occupation and Gender in
Percentages in Serbia in 2023

Graphical Representation of Self-Employed Individuals by
Occupation and Gender (%)

Craft and related trades workers 17
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M . . 11.8
anagers, executives, and legislators 16.1
Plant and machine operators, assemblers, and drivers 5.4
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15.3
Service and sales occupations 1
P 24.5
- . 0.8
Administrative clerks 56
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Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia

Application of STATA Software: Regression Analysis of Employment in the
Agricultural Sector

Regression analysis of binary (dichotomous) variables is a common task in applied
statistics. Models that address binary outcomes focus on the probability p of one
outcome occurring, while the alternative outcome has a probability of 1—p. Two standard
models for binary outcomes are the logit model and the probit model. These models
use different mathematical functions to determine the probability p as a function of the
regressors, with estimated coefficient values obtained using the maximum likelihood
(ML) method. The linear probability model (LPM), which is fitted using ordinary least
squares (OLS), is also frequently used in this type of regression (Cameron & Trivedi,
2009).

The general form of multiple (linear) regression analysis is:

Y=B,+px, +px, ... +px tu (1)
Where:
Y - dependent variable (also known as the response variable or target variable);
X, X,, ..., X, - independent variables (also known as predictor variables or regressors);
B, - model constant;

B, B, ... B,- regression coefficients that quantify the impact of each independent
variable on the dependent variable;
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u - random error or residual, encompassing the effects of all other factors not included
in the model.

If the dependent variable is binary, the model is evaluated in the following form:
E() = p = P=1)= fiBBox, B, B 0) (2)

Where:

p - the probability that the binary variable takes the value 1;

f - probability distribution function (which can be logit or probit).

Probit regression in this study was conducted to examine the probability of employment
in agriculture based on the following independent variables: gender, age group,
education, region, and type of settlement. The dependent variable is employment in
the agricultural sector. The source of microdata for the regression analysis is the Labor
Force Survey, issued by the Statistical Office of the Republic of Serbia.

In the data selection process, a value of 1 is assigned to the agricultural sector, while
other sectors are assigned a value of 0. For the independent variables, dummy variables
are used for specific categories:

e Gender: male = 0, female = 1;

Age group: data is extracted for the age group 15-64 years;

Education: primary education = 1; secondary education = 2; higher education = 3;

Region: four regions: Belgrade; Southern and Eastern Serbia; Vojvodina; Sumadija
and Western Serbia;

Type of settlement: rural area = 0, urban area = 1.
The results obtained using STATA software are presented in Tables 3 and 4.
Table 3. Output from STATA Software - Probit Regression

Coefficient Standard Z-value P-value
Error

Female -0.1351093 0.0190059 -7.11 0.000
Age group:

15-19 0.314135 0.0886649 3.54 0.000
20-24 -0.0265187 0.0572972 -0.46 0.643
25-29 -0.0674448 0.0530054 -1.27 0.203
35-39 0.0299762 0.0471174 0.64 0.525
40-44 0.0950681 0.0444984 2.14 0.033
45-49 0.233147 0.0429839 5.42 0.000
50-54 0.3041624 0.0417999 7.28 0.000
55-59 0.3794928 0.0418243 9.07 0.000
60-64 0.5277929 0.0427915 12.33 0.000
Education:
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Coefficient Standard Z-value P-value
Error

Secondary education -0.6626029 0.0213947 -30.97 0.000

Higher education -1.144101 0.0358586 -31.91 0.000

Region:

Southern and Eastern Serbia 0.5399358 0.0376843 14.33 0.000

Vojvodina 0.7872773 0.0378323 20.81 0.000
Si;‘t')‘i‘;d“a and Western 0.9309358 0.0362038 25.71 0.000

Urban -0.9954068 0.0219479 -45.35 0.000

Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia

The probit regression conducted on a sample of 38,796 observations yielded significant
results, with an LR chi2(16) value of 8309.03 and a P-value less than 0.0001, indicating
a high level of statistical significance for the model. McFadden’s likelihood ratio index,
with a value of 0.26, indicates a very good fit for the model.

The results in Table 3 provide a clear picture of the factors affecting the probability of
employment in agriculture, highlighting the significance of gender, age, education, and
geographical structure of the population, as well as the type of settlement. While the
coefficients in the probit regression indicate the impact of independent variables on the
latent dependent variable (probit index), the marginal effects demonstrate the influence
of independent variables on the probability of the dependent variable. Consequently,
the analysis of average marginal effects shows the impact of various factors on the
probability of employment in agriculture (see Table 4).

Table 4. Output from STATA Software - Marginal Effects

Coefficient Standard Z-value P-value
Error

Female -0.0226529 0.003153 -7.18 0.000
Age group:

15-19 0.0515277 0.015872 3.25 0.001
20-24 -0.003755 0.0080892 -0.46 0.643
25-29 -0.0093714 0.0073407 -1.28 0.202
35-39 0.0043549 0.0068354 0.64 0.524
40-44 0.0142172 0.0065919 2.16 0.031
45-49 0.0369932 0.0066263 5.58 0.000
50-54 0.0496912 0.0065271 7.61 0.000
55-59 0.0638864 0.0066805 9.56 0.000
60-64 0.0939742 0.0072465 12.97 0.000
Education:

Secondary education -0.1450956 0.0053315 -27.21 0.000
Higher education -0.2086821 0.0059104 -35.31 0.000
Region:

Southern and Eastern Serbia 0.0650952 0.0040456 16.09 0.000
Vojvodina 0.1082607 0.0045646 23.72 0.000
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Coefficient Standard Z-value P-value
Error
Sumadija and Western 0.1373918 0.0043129 31.86 0.000
Serbia
Urban -0.1650247 0.0033591 -49.13 0.000

Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia

The results show that women have a 2.27% lower probability of employment in
agriculture compared to men, when controlling for the effects of other factors. This
difference is statistically significant, with a Z-value of -7.18 and a P-value of 0.000.

Individuals in the age group of 15-19 years have a 5.15% higher probability of
employment in agriculture compared to the reference group (30-34 years). For age
groups 20-24, 25-29, and 35-39 years, the differences are not statistically significant.
Individuals aged 40-44 have a 1.42% higher probability of employment in agriculture
compared to the reference group. The age group of 45-49 years has a 3.70% higher
probability of employment in agriculture compared to the reference group. Individuals
aged 50-54 have a 4.97% higher probability, while the age group of 55-59 has a 6.39%
higher probability of employment in agriculture compared to the reference group.
Finally, individuals aged 60-64 have a 9.40% higher probability of employment in
agriculture compared to the reference group, when controlling for other factors.

Individuals with secondary education have a 14.51% lower probability of employment
in agriculture compared to those with primary education. Those with higher education
have an even lower probability of employment in agriculture, at 20.87% compared to
those with primary education, when controlling for the effects of other factors.

Regional analysis indicates that individuals living in the Southern and Eastern Serbia
region have a 6.51% higher probability of employment in agriculture compared to
those in Belgrade. Similarly, residents of Vojvodina have a 10.83% higher probability
of employment in agriculture compared to Belgrade, while individuals from the
Sumadija and Western Serbia region have a 13.74% higher probability of employment
in agriculture when controlling for the effects of other factors.

The results show that individuals living in urban areas have a 16.50% lower probability
of employment in agriculture compared to those in rural areas, which is highly
statistically significant with a P-value of 0.000.

These results clearly indicate significant differences in the probability of employment
in agriculture based on gender, age group, education, geographical region, and type of
settlement, providing deeper insight into the employment structure in this sector.

Regarding the quality of the conducted model, it correctly classified 86.94% of all
observations, indicating relatively high overall accuracy in predicting employment in
agriculture. The model exhibits high specificity and overall accuracy, meaning it is
very effective at identifying those not employed in agriculture. However, its sensitivity
is relatively low, suggesting that the model has difficulties accurately identifying all
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individuals employed in agriculture. The high negative predictive value indicates that
the model reliably identifies those not employed in agriculture, but is less reliable in
identifying those who are employed (Figure 7).

Figure 7. Model Quality Assessment

Probic model for agri_sektor

Truse
Classified D =D Total
- 1374 875 2249
- 4193 32354 35547
Tocal 5567 33228 IBTRE

Classified = if predicced Pr{Dj »>= .5
True D defined as agri_sekcor != O

Sensitivity Bxi( +i I} 24.60%
Specalicity Pzl —1-D) 27.37T%
Fositive predicrive value Pz Dl =) 61.09%
Hegative predictive value Pz (~D] =} B8 .53%
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False + rate for classified + Fz(=D] +) 38.91%
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Correatly classifisd B6.94%

Source: Author’s analysis based on data from the Statistical Office of the Republic of Serbia

Conclusion

The analysis of employment data in Serbia reveals several key trends and challenges. The
employment rate is increasing, while the unemployment rate is declining, suggesting
positive changes in the labor market. However, changes in the methodology for data
processing complicate direct comparisons of data before and after 2021. The agricultural
sector continues to see a steady decline in its share of total employment, accompanied
by an increase in informal employment. Agriculture has the highest proportion of
informally employed individuals, which presents challenges for monitoring wages and
working conditions.

The demographic structure of agricultural workers shows a high percentage of older
individuals, while the participation of younger workers is very low. This age structure
indicates a need for rejuvenation in the sector to ensure long-term sustainability and
competitiveness. The regional distribution of employed individuals reveals that the
highest number of farmers is in Sumadija and Western Serbia, while Belgrade has the
fewest employed in agriculture. Agriculture is the most common occupation among
the self-employed, particularly among men. To enhance the sector, it is essential to

220 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 205-224), Belgrade

encourage young farmers, formalize employment in agriculture, and adapt policies to
increase productivity and competitiveness.

The results of the regression analysis show significant differences in the probability
of employment in agriculture based on the examined factors. Women have a lower
probability of employment in agriculture compared to men. The age group of 15-19
years has a higher probability of employment in agriculture compared to the reference
group (30-34 years), while older age groups, particularly those aged 50-54 and 55-59
years, have a significantly higher probability of employment in agriculture. Education
plays an important role in the probability of employment in agriculture: individuals with
secondary and higher education have significantly lower probabilities of employment
in this sector compared to those with primary education. Geographic regions also show
significant differences. Individuals living in Southern and Eastern Serbia, Vojvodina,
and Sumadija and Western Serbia have a higher probability of employment in agriculture
compared to residents of Belgrade. Furthermore, individuals living in urban areas have
a significantly lower probability of employment in agriculture compared to those from
rural areas.

The model used in the analysis demonstrates high overall accuracy in predicting
employment in agriculture, with particularly high specificity. The results provide deeper
insights into the structure of employment in agriculture, highlighting the importance
of various demographic, educational, and geographic factors. They can contribute
to a better understanding of the dynamics of employment in agriculture and assist in
developing effective policies to support and grow this sector. Given the lower probability
of employment for women in agriculture, specific training and support programs can be
developed to increase their participation in this sector. Since older age groups show a
higher probability of employment in agriculture, programs aimed at young farmers can
help encourage greater involvement of the younger population in rural areas. Based on
the obtained results, efforts can be made to promote agriculture as an attractive career
through educational programs and to provide additional opportunities for education
in agronomy and related fields. On the other hand, increased support for regions with
a higher probability of employment in agriculture, such as Southern and Eastern
Serbia, Vojvodina, and Sumadija and Western Serbia, can help maintain and improve
agricultural production. Given the higher probability of employment in agriculture for
individuals living in rural areas, rural development strategies can include improving
infrastructure, working conditions, and access to markets for farmers.

Serbia has the potential for further development of the agricultural sector due to its
fertile land and tradition in agricultural production. However, to capitalize on these
opportunities, the state faces certain challenges, including the need to modernize
agricultural practices, improve supply chains, and adapt to global trends in consumer
preferences. Integrating innovations, technological advancements, and government
support for the sector are key elements that can enhance this sector. Addressing the
issue of an aging agricultural workforce in conjunction with education may be crucial
for long-term solutions. Providing education on modern agricultural techniques,

http://ea.bg.ac.rs 221



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 205-224), Belgrade

technologies, and innovations can help increase productivity and efficiency in the
sector. The younger generation can be trained to utilize new technologies, which may
attract more young people to engage in agriculture. Additionally, agricultural education
in schools can also assist in this situation. Introducing agricultural education into the
school system can spark young people’s interest in agriculture and provide them with
foundational knowledge of this sector from an early age. This could include practical
activities such as gardening or managing small farms within educational programs.

Scholarship and support programs also play a key role. Developing scholarship and
financial support programs for young people who wish to pursue education in agriculture
can motivate them to choose a career in this sector. These programs may include
subsidies for agricultural education, scholarships for agricultural colleges, or support
for internships on farms. Supporting research and innovations, as well as investing in
research and development in agriculture, can create new opportunities for improving
the sector and attract young people interested in innovations and technological progress.

Agriculture in Serbia continues to play an important role in traditional lifestyles,
especially in rural areas. Many families rely on agriculture as their main source of
income, and knowledge and labor in the field are often passed down from generation to
generation. Additionally, agriculture is a seasonal activity. During certain times of the
year, such as spring and autumn, more labor is needed for land preparation, planting,
or harvesting. As a result, many people who cannot find year-round employment seek
seasonal jobs in agriculture.

Insufficient investment in agriculture, particularly in rural areas, leads to many farms
remaining small or medium-sized. This often results in a lack of formal job opportunities
in agriculture, forcing people to turn to informal employment on family farms or as
seasonal workers. Moreover, the complexity of administrative procedures, high taxes,
and costs for employers can make formal employment in agriculture challenging. This
can encourage people to prefer informal jobs to avoid such challenges.
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Introduction

During its long history, the modernization of agriculture has progressed gradually,
mostly in correlation with the stages of intensive development of science and technology.
“Smart farming”, also known as Agriculture 4.0 marks a new era in agriculture, driven
by the comprehensive integration of digital technologies (Geng et al., 2024). Although
digital technologies for improving agriculture were recognized more than 50 years
ago, digital agriculture emerged in the early 2000s. In the past few decades, digital
agriculture has become a key driver of industrial integration and innovation. Digital
agriculture represents a modern approach to agriculture that combines and integrates
the principles of efficiency, high quality, environmental responsibility and sustainable
development (Zhou et al., 2023).

Over the past two decades, the importance of information and communication
technologies (ICTs) in the agricultural industry has grown rapidly, contributing
to innovation and efficiency in the sector (Leng et al., 2022). ICTs in agriculture
include digital platforms, sensors, 10T (Internet of Things), robotics and drones, big
data, cloud computing, artificial intelligence (Al), blockchain, sixth-generation (6G)
communication technology, machine learning, digital twin, etc. (Flamini & Naldi,
2022). As the agricultural industry faces the challenges of resource constraints,
increasing demand and sustainability concerns, the use of new digital technologies is
becoming crucial (Confo et al., 2023). New digital technologies and solutions may give
a new impetus to the renewal of the agricultural ecosystem, improving the efficiency
of resource distribution, reducing resource disparities and propelling advancements in
agricultural practices quality (Bocean, 2024). A broad spectrum of technologies enables
agricultural holdings to efficiently plan, monitor and manage both the operational and
strategic aspects of their production systems, optimizing agricultural productivity and
reducing ecological footprints (Karunathilake et al., 2023).

Identifying effective agricultural practices and solutions based on new digital technologies
is essential for enhancing agricultural profitability and maintaining economic stability
(Boecan, 2024). Digital agricultural practices can improve agricultural efficiency and
sustainability while lowering resource waste and environmental impact. Increases in the
efficiency of agribusiness are a connection between the improvement in productivity and
the reduction of inputs through the use of technologies (Pérez-Pons et al., p. 48, 2020).

Furthermore, the advancements of agricultural digital tools have an important role
in addressing food scarcity challenges and meeting the growing global demand for
sustainable food production, offering strategic solutions for improving the efficiency
and effectiveness of farm production. Efficient farm management relies on effectively
utilizing production resources and maximizing profits based on limited financial and
credit resources. Certain researchers (Bahn et al. 2021) have examined the role of
digital technologies in improving business performance. They have discovered that the
use of digital technologies can decrease production costs by monitoring agricultural
inputs and labour.
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Digital technologies have driven revolutionary changes in agriculture by enabling
the development of smart systems that can monitor, control, and visualize different
farm operations in real-time (Subeesh & Mehta, 2021). Real-time data and analysis
in smart agriculture are prerequisites for sustainable development. Real-time analysis
can help agricultural holdings better understand plant growth status, weather, and soil
conditions. A key role in the automation of farming activities during pre-harvest and
post-harvest operations is played by Al and loT, developing smart farm machinery,
greenhouse management, storage systems, etc. (Subeesh & Mehta, 2021).

Digital technology can reduce the cost of obtaining information and transaction costs for
agricultural export enterprises, and improve their brand influence and competitiveness
in the international market (Jia, 2024). Agricultural supply chain management could
be optimized by using digital technologies. Some academics (Site & Salucci, 2006)
concluded that the application of digital tools enables rural agricultural holdings to
access both domestic and global markets. The new digital era and modern conditions
highlight the significance of precision agriculture, based upon digital technologies
for weather forecasting and the predictability of weather conditions. The information
delivered by digital tools for weather prediction can be used by agricultural holdings to
decide about planting and harvesting time (Fuentes-Pefiailillo et al., 2024).

The potential of new technologies to increase yields, efficiency of resource use,
productivity and financial gains in agriculture has been recognized by many farmers,
agriculture organizations and policy-makers. Innovative digital solutions have been
major drivers of agricultural transformation and enhancements across the world. Many
countries and integrations, especially advanced economies, have been developing
strategies for higher digitalization of the agricultural sector. The adoption of innovative
tools in agricultural business that provide real-time data and relevant economic
indicators significantly facilitates the decision-making process and contributes to the
production process optimization, profitability growth and sustainability as well.

Digital agriculture is stated as one of the Program Priority Areas (PPAs) in the FAO
Strategic Framework 2022-31 by the Food and Agricultural Organization of the United
Nations (FAO), which could contribute to creating resilient and sustainable agri-food
systems (FAO, 2021). Furthermore, the importance of technology, innovation and data
in agriculture has been emphasized, identifying them as major accelerators of progress
towards meeting the Sustainable Development Goals (SDGs) and FAO’s vision, applied
in all programmatic interventions.

Although the adoption and usage of digital technologies in agriculture have been
widespread and accelerated in recent years, discrepancies among different areas and
subjects remain significant. Disparities are particularly high between developed and
developing countries and between international companies and local firms, especially
family farms, mainly due to different levels of education, financial resources, access to
infrastructure and technology, as well as the scale at which they operate (Trendov, Varas
& Zeng, 2019). Besides that, the climate, demographic and ecosystem characteristics

http://ea.bg.ac.rs 227



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 225-240), Belgrade

of different areas vary considerably. Therefore, the need for a differentiated strategic
approach at the regional and national levels is essential. Policymakers must identify
appropriate instruments to target existing problems and constraints.

Despite differences among countries, some common factors of adoption and efficient
utilization of digital technologies in agriculture have been identified. The practice
of OECD countries indicates that policymakers should address issues related to
infrastructure and connectivity, cost, relevance, user-friendliness and skills, and risk and
trust-building to implement and facilitate the digitalisation of agriculture (McFadden et
al., 2022). The lack of trust in new and often complex technologies has been identified
as one of the major obstacles to greater adoption and usage of digital tools among
farmers, including four issues: privacy, security and sharing of data; mistrust of
technology providers, difficulty in learning and misunderstanding of new technologies;
and lack of standards for assessment and certification of the functionality of digital
tools (McFadden, Casalini & Antdn, 2022).

Therefore, it is crucial that policies and programmes for agricultural digitalization
provide an environment which would boost farmers’ trust and encourage them to use
digital technologies, giving them all the necessary knowledge and protection. The role
of national governments in defining and carrying out an agricultural policy which would
include innovative and technology-driven solutions is fundamental. Evidence suggests
that digital technology increases the precision of policy instruments and enables their
tailoring to specific agricultural problems, increasing the efficiency and effectiveness of
agricultural policy (Ehlers, Huber & Finger, 2021).

Many estimates suggest that digital technologies will significantly change the agriculture
and food sector over the next decade, but a significant gap between emerging and
advanced economies still limits the achievement of the full potential of the agricultural
revolution (Trendov, Varas & Zeng, 2019). The experience of the EU and other countries
showed that successfully accomplishing the digital transition of agriculture and rural
areas demands solutions which are able to respond to their specific requirements, needs,
resources and issues, making it a “complex and context-specific process” (Barabanova
& Krzysztofowicz, 2023, p.43). European Union has put a lot of effort into supporting
the digitalisation of rural areas and integration of new technologies in the European
agricultural value chains. Digital technologies are perceived not only as a tool for more
efficient and sustainable production in the agricultural sector but also as one of the major
“elements to improve quality of life, ensure geographically balanced development and
economic prosperity” of rural areas (Barabanova & Krzysztofowicz, 2023, p.3).

Innovation and research activities for accelerating the digital transformation of the
agricultural sector have been encouraged across the continent through many policy
instruments, as well as the monitoring of its economic and social impact on rural areas.
They are designed to support farmers, rural communities and related sectors through
the use of digital technologies, innovation and data-driven practices. Certain regions,
like Eastern Europe, still lag behind highly developed EU countries. Application of
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information technologies in agriculture remains low due to mainly small family farms
or agricultural businesses and the unfavourable educational and age structure of the
rural population, which often does not have enough financial funds to invest in modern
equipment and sustainable practices (Jurjevic et al., 2019).

Serbia is a country where the agricultural sector is an important segment of the
economy, with a share between 6.3% and 7.7% in GDP in the last five years, in overall
employment around 13-16% and in exports up to 21.3% (SPP, 2024). However, the
reduction of the rural population and in employment in agriculture has been evident.
That trend is particularly present among the population with higher education. Such
circumstances usually lead to the lower quality of the workforce in agriculture which
is one of the factors that hinders the economic development of rural areas. According
to the data from the current Strategy for Agriculture and Rural Development of the
Republic of Serbia (2014-2024), 97% of the rural population did not attend additional
training programs, and 54% did not have special knowledge and skills, while only 20%
was computer literate, 14% was partially computer literate and approximately 66% was
still computer illiterate (Official Gazette RS, 2014).

The diffusion of broadband internet connection was also significantly lower in rural areas.
Although the internet infrastructure has been improved in recent years, as well as the
availability of knowledge and technology, the digital gap between rural and urban areas
is still noticeable. High costs of digital tools and technology devices, lack of knowledge
about the benefits of their application and sceptical attitude towards innovations often
cause farmers to opt for traditional means and avoid digital solutions (Jurjevi¢ et al.,
2019; FAO, 2020; Kovljeni¢ et al., 2023). In order to experience the most benefits from
the digitalisation of agriculture and rural areas, developing countries would have to
prioritize the improvement of technological infrastructure and digital literacy and skills
of rural communities, as well as access to services and financial funds.

This article aims to point out the main benefits of agriculture digitalization, to emphasize
its importance for sustainable development of rural areas and to address some of the main
issues. It also highlights the major barriers to agricultural digitalization in Serbia, as well as
prioritized areas for improving the competitiveness of the agricultural sector. The object of
the research presented in this paper is to analyse the readiness of farmers and agricultural
holdings for the adoption and use of digital tools and technological solutions in their
business and to assess the current level of implementation. Furthermore, it gives insights
into farmers’ attitudes towards the application of information technologies and analytical
tools which would help their agricultural holdings improve their business performance.

Materials and methods

In order to examine the use of digital technologies by agricultural holdings in Serbia
and to explore the potential for the implementation of certain digital solutions at the
individual holdings level, a survey was conducted. The research was a phase in the process
of creating and validating an innovative solution, a digital agro-economic map, which
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aims to help agricultural holdings improve their business performance. The structure and
content of the research were created based on observed problems faced by agricultural
holdings, especially in less developed regions of Serbia. Although Serbia is characterized
by a favourable climate, vast expanses of arable land and a tradition of growing numerous
crops, there is plenty of room for improving the competitiveness of domestic agricultural
holdings. Problems are present at multiple levels, from the low level of mechanization
and modernization, outdated machinery, and insufficient application of new technological
solutions, to individual characteristics of farmers such as inadequate and outdated
knowledge and skills (Statistical Office of the Republic of Serbia, 2019). These are just
some of the obstacles that the agricultural sector in Serbia faces.

There are 508,365 registered agricultural holdings in Serbia (Statistical Office of
the Republic of Serbia, 2024), and most of them, especially those operating in
underdeveloped areas, are characterized by a low level of digital literacy. According
to available data on the IT literacy of farmers, less than 2% of agricultural holdings
use a computer, and low IT literacy is also a consequence of the very unfavourable age
structure of farmers (Statistical Office of the Republic of Serbia, 2019). Also, according
to recent research, significant digital support is needed for farmers to use modern agro-
platforms and electronic registers (Research report “The level of digital literacy and
analysis of the required form of support with recommendations for improving the level
of digital support for farmers™). This is supported by the fact that the participation of
farmers aged over 65 in the age structure of agricultural holdings represents a significant
percentage (44.72%) (Statistical Office of the Republic of Serbia, 2024). At the same
time, the use of business analytics in such areas can be an obstacle, but with adequate
education and consulting assistance, the business performance of holdings can be
improved and their profitability can be increased. It has been recognized that there is a
need for farmers for incentive mechanisms to encourage them to actively participate in
the process of digitalization of agriculture, and thus also increase the creation of added
value and reduce business costs.

Available research also provides data that the largest number of decision-makers of
agricultural holdings in Serbia (49%) gained their knowledge about agricultural business
through practice, and therefore base their decision-making on previously acquired
experience, which is not the path to creating an economically strong and sustainable
farm (Statistical Office of the Republic of Serbia, 2019). Empirical determination
of prices and operating costs by holdings without modern, software-based business
analytics and long-term predictions does not lead to maximum product placement on
the market and increased profitability, and reduces the ability of farmers to approach
modern business flows and the digitalization of the agricultural sector.

In order to develop the proposed tool, a digital agro-economic map, it was necessary
to research the market’s readiness to accept and implement such a solution, since the
application of digital agro-economic maps in agriculture is linked to farmers’ awareness
of the importance of business analytics and their willingness to accept new approaches
to business. For this purpose, qualitative research was conducted. A semi-structured
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questionnaire was created, including a set of questions needed to assess the digital
literacy and readiness of farmers for digitization. GoogleForms was used to create
the questionnaire, and it was sent by e-mail to farmers from the previously created
contact database. The contact database was created based on the available databases
of agricultural holdings in Serbia such as E-Agrar and Agricultural Advisory Agency
of the Republic of Serbia. An example of the digital map for the agriculture holding
producing blueberries is presented in Figure 1.

Figure 1. Digital agro-economic map
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The questions were formulated based on an earlier review of the existing literature and
observed gaps in the operations of agricultural holdings. The questionnaire consists
of several sets of questions. The first set of questions refers to the demographic
characteristics of representatives of agricultural holdings and the area of operation
of the agricultural holdings. The second set of questions was created to assess their
knowledge and skills in the field of digitalization of agriculture, while the focus of the
third set of questions is on the application of technology and digital tools for agricultural
management, as shown in Table 1.
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Table 1. Digital agricultural tools examination for analysed issues
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for managing agricultural | Social media Internet browsing options agric lﬁ cural apps
holdings Cloud systems £ pp
Type of agricultural Digital
digital service for a I’iC%l tural Information-oriented apps for Municipality agro-
managing agricultural & rural areas platforms
holdings platforms
Weather
. forecast Revenues/Expenses
:g]tli)\e/i?iisgﬁggllllrtﬁize d Market Process automatization Import/Export
aericultural dicital condition Subsidies Education of farmers
togolbox £ Efficient Supply chain management through digital platforms
resource
allocation

Source: Authors

The research sample consisted of 45 representatives of agricultural holdings. The target
group consisted of agricultural holdings from the regions of Southern and Eastern Serbia
and most of the participants in the research were from NiSava, Toplica, Jablanica, P¢inj,
Pirot, Rasina and ZajeCar areas. According to the Statistical Office of the Republic of
Serbia (2024), the region of Southern and Eastern Serbia has a total of 145,744 agricultural
holdings, of which there are 124,971 agricultural holdings in prominent areas.

As for the demographic characteristics of the representatives of the surveyed agricultural
holdings (age, gender), the percentage of men is significantly higher, as much as 80%,
as shown in Figure 2. The largest number of respondents were aged 40-55 (47%),
while the number of respondents aged 25-40 and 55-70 was the same (27%). This age
structure of the sample may be a consequence of the greater use of computers and the
Internet by younger farmers, as the questionnaire was in an online form, sent by email.
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Figure 2. Characteristics of the sample

Gender Age
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When it comes to the type of agricultural holdings, the percentage of those registered
as family agricultural holdings (93%) is significantly higher than those registered as
enterprises (7%), which is also shown in Figure 2. The sample consisted of agricultural
holdings of different structures that deal with agricultural and livestock production,
fruit and vegetable processing, meat and dairy products processing and rural tourism,
in the territory of the mentioned areas.

Results and Discussions

Based on the conducted research and on the examined sample of the previously
mentioned, targeted group of farmers, the results were first obtained on the type of
irrigation system that is most often used in agricultural holdings on the territory of the
Republic of Serbia. Accordingly, it can be concluded that the most frequently used type
of irrigation system is Surface irrigation with 66.70%, while the second in order is the
Dripping irrigation system with 40% (Figure 3).
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Figure 3. Irrigation type and type of mechanization for managing agricultural holdings —
survey results
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On the other hand, the mechanization used in farms in the analysed regions of Serbia
relates to tractors and attachment mechanisms in the amount of over 73%. The
respondents estimated that the second most important type of mechanization is the
combine harvester at 26.60%, which confirms the fact about the types of plant crops
grown on the territory of the Republic of Serbia (Figure 3).

Figure 4. The most utilized types of technology in farm management in Serbia
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Bearing in mind the digital readiness level of the analysed regions in which digital
agricultural tools are used, based on the conducted research, the respondents evaluated
the “Smart” phone as the device that is most used to valorise the ICT skill of the
Serbian farmers. For mobile technology and its application support to experience full
expansion, it is imperative that each country, or farm, shows a willingness to embrace
digital innovations (Radenovi¢ et al., 2020). In addition, high territorial coverage of the
Internet and increased speed providers lead to the fact that the “Smart” phone represents
the main device for managing digital tools of almost 87% of households (Figure 4).

One of the main goals of the mentioned research within the project of digitization
of agriculture in Serbia and the formation of “smart” agricultural incubators, refers
primarily to the evaluation of the application portfolio for the management of Serbian
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agricultural holdings. In order to create a digitally sustainable and competitive
environment, it is necessary to improve the digital skills of farmers, which will improve
their productivity and eliminate unnecessary costs. Farmers’ digital communication
takes place via e-mail exchange of information in 60% of cases, while over 33% of
farmers consider it useful to use applications as instruments for efficient management
of daily farming activities. A significant percentage of the use of digital farming tools
in the analysed regions of Serbia is made up of social networks (almost 27%), which
represent a kind of medium both for the exchange of information and for the formation
of digital “orbits” of farmers (Figure 5). Social networks are used to form various agro-
communities where farmers join together to achieve greater competitive advantage
and better price elasticity due to the easier availability of information on the market
situation. In this way, better communication is achieved in the supply chain itself and
the possibility of downtime due to inadequate flow of resources is reduced.

Figure 5. Digital agricultural application toolbox for farm managing in Serbia
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Digital instruments for managing activities on farms could be crucial to creating added
value and long-term sustainability of a farm’s operations. Therefore, in order to improve
the business of the farm and increase its performance, digital tools are used for a large
number of activities on farms that ultimately, and in the last resort increase the profitability
and productivity of the farm. According to surveyed farmers, process automatization
is one of the key activities where digital instruments are used the most (about 40%).
Weather forecasting and Plant and farm animals’ growth and development are directly
related to farming activities, so the percentage of application use in this case is over 45%.
Developing awareness of the importance of efficient resource allocation through the
entire supply chain and among its stakeholders, implies the use of application solutions
in these segments as well: Supply chain management (20%), Resource efficiency advices
(22%), and Market conditions (20%). Observing the movement of financial indicators
through a digital, applied economic barometer of the farm in the form of a single report
is used by more than 33% of respondents (Figure 6).
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Figure 6. Using digital agro-economic tools for farm activities among farmers
in Serbian regions
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Conclusions

In recent decades, increasing attention has been paid to innovative approaches to
improving the quality of agricultural products, which are largely based on the application
of modern information technologies. The accelerated development of IT technologies
and the digitalization of the agricultural sector provide space for the implementation
of ideas based on the application of modern digital tools for data analysis, prediction,
business simulation, budgeting and visualization of results, as well as the creation
of digital agro-economic maps of farmers’ businesses. For these reasons, it has been
recognized that business analytics in agriculture can significantly increase the efficiency
of this sector and improve the survival and progress of all stakeholders in the supply
chain. Such a solution requires a large amount of information in order to increase the
business performance of the farm in terms of greater productivity and profitability, as
well as competitiveness in the market.

This research underscores the significant potential of digitalization to revolutionize
agriculture in Serbia by enhancing efficiency, sustainability, and business performance.
However, the findings highlight substantial barriers, including low digital literacy,
inadequate infrastructure, and financial constraints. These challenges are particularly
pronounced in less developed regions. Despite these obstacles, digital tools such as
agro-economic maps show promise in optimizing resource use, reducing costs, and
facilitating informed decision-making for farmers.

Therefore, the idea of creating a digital agro-economic map was born, in order to make
decisions based on relevant indicators that would contribute to the optimization of the
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farms’ operations and the reduction of costs at all levels. The digital agro-economic map
was designed with the aim of providing an economic prediction of business success,
using existing business analytics tools. With the help of a digital agro-economic map,
recommendations can be given to farmers on how to create efficient resource allocation
and improve operations, instead of basing their business decisions solely on previous
experience and acquired practices.

The position of all stakeholders in the supply chain can be improved by using adequate
analytics. This scheme, based on timely analytics, also encourages improvements in
product quality and sustainability. A digital agro-economic map has the potential to
further contribute to answering questions such as: what resources help stakeholders
achieve the best value for their products; what support they need to adopt newer methods
and technologies; what market mechanisms should they provide; and how can these
initiatives address gender and economic disparities? The proposed methodological
framework classifies agribusiness analytics into several subcategories: supply
chains; resources and markets; budgeting, pricing and financing; environmental and
sustainability practices; government regulations and public policy; competitiveness;
and import/export.

Based on the presented results to maximize the benefits of digital agriculture, key
recommendations include: improving rural internet connectivity, increasing access
to affordable digital tools, and implementing targeted education programs to enhance
farmers’ digital literacy. Policymakers should consider tailored strategies that
address regional disparities and incentivize digital adoption. Collaboration between
governments, technology providers, and agricultural stakeholders is essential for
fostering a digitally inclusive and sustainable agricultural sector in Serbia.
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ABSTRACT
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survey was conducted on a sample of 252 employees. The
results reveal that product innovation positively influences
market share and customer loyalty, while process
innovation enhances cost efficiency and operational
effectiveness. Moreover, the technological dimension
not only directly contributes to competitive advantage
but also moderates the relationship between product and
process innovations, amplifying their beneficial effects.
These findings underscore the strategic importance of
investing in technological advancements to maximize
the impact of product and process innovations. The study
provides valuable insights into the synergistic effect of
these innovations, offering practical implications for
managers aiming to strengthen competitive positioning.
By integrating technological advancements with product
and process innovation strategies, companies can achieve
long-term sustainability and economic success. The
research contributes to the existing body of knowledge
by demonstrating the moderating role of the technological
dimension in fostering sustainable competitive advantage.

Dragana Vukovi¢, skills teacher, Academy of Vocational Studies Sumadija, Department
Arandelovac, Josifa Panci¢a 11, 34300 Arandelovac, Serbia, Phone: +381603224000,
E-mail: dvukovic@asss.edu.rs, ORCID ID (https://orcid.org/0009-0007-3271-7312)

Ana Duki¢, PhD, Professor, Academy of Vocational Studies Sumadija, Department
Arandelovac , Josifa Pancica 11, 34300 Arandelovac, Serbia, Phone: +381, E-mail: adukic@
asss.edu.rs, wORCID ID (https://orcid.org/0000-0003-2349-2805)

Ana Urodevi¢, Assistant, Academy of Vocational Studies Sumadija, Department
Arandelovac, Josifa Panci¢a 11, 34300 Arandelovac, Serbia, Phone: +381668586050,
E-mail: aurosevic@asss.edu.rs, ORCID ID (https://orcid.org/0000-0002-1978-0321)

BozoIli¢, PhD, Professor, Academy of Vocational Studies Sumadija, Department Arandelovac
, Josifa Pancica 11, 34300 Arandelovac, Serbia, Phone: +381646148305, E-mail: bilic@
asss.edu.rs, ORCID ID (https://orcid.org/0000-0008-1315-8479)

http://ea.bg.ac.rs

241



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 241-254), Belgrade

Introduction

The success of a company, both in domestic and international markets, increasingly
depends on its innovativeness. Innovation represents a means of achieving competitive
advantage. Ogunkoya and others emphasize that competitive investment in innovation
is akin to an arms race. Competition forces companies to innovate (Ogunkoya et
al., 2024). Particularly noteworthy is the importance of technological innovation, a
significant component of innovations, which is crucial for achieving the competitive
advantage of any company (Chen et al., 2023). Through technological innovation,
companies are enabled to change their market orientation and, in the case of significantly
new technologies, to enter entirely new markets. The innovation process is based on
creating new products through which the company achieves a competitive advantage.
There is a strong correlation between new products and market behavior Li & Jin,
2023). New products help in capturing and retaining market share, as well as increasing
profitability. In the case of more mature and well-known products, the increase in
competitive sales arises not only from the ability to offer low prices but also from
various non-price factors such as design, adaptability, and quality.

Competitiveness is not an immutable category. Once a competitive advantage is
achieved, it is difficult to constantly maintain it and find ways to enhance it. One way to
increase competitive advantage is based on increasing productivity through investment
in innovations, investment in knowledge, and new technologies (Petrovi¢ et al., 2023).
Product innovation refers to the introduction of a new or significantly improved
product in terms of characteristics and purposes. It involves continuous improvements
in technical specifications, components and materials, ease of use, and implemented
software. Process innovation represents a type of technological innovation (Balaz et al.,
2023). There is a strong connection between process innovation and product innovation.
These two processes within a company are sometimes so intertwined that it is difficult to
separate and observe them in isolation. When considering process innovation, it can be
concluded that it involves improvements in the very process of product manufacturing.

This includes significant improvements in production methods, encompassing changes
in equipment and software, techniques, or production organization, or in all these areas.
Methods are strictly aimed at increasing the efficiency of the production process, i.e.,
reducing costs per unit of output. Essentially, the goal is to reduce input for the same
output, which leads to increased efficiency as previously mentioned. Technological
innovations can rarely be categorized, transferred, and applied in isolation. The
usefulness of one invention is closely linked and conditioned by other complementary
inventions, i.e., the introduction of technological innovation creates its dependency on
other complementary areas. For successful implementation, it is necessary to carry out
additional technological changes in the integral system where the desired effects are to
be achieved.
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Literature Review

Technological innovation acts as a catalyst in enhancing the favorable impact on the
value of a company (Yusheng et al.,2023). Modern technologies save time and costs
and improve the performance of companies, meet customer needs, and thereby achieve
sustainable competitive advantage (Dhanora et al., 2020; Al-Mamary et al., 2020).
Research conducted in China by Shi et al. (2018) on a sample of 201 manufacturing
companies demonstrated that technological innovation primarily affects product quality
and consequently the competitive advantage of companies (Shi et al., 2019). To innovate
efficiently, companies collaborate with suppliers to develop modern technologies (Gao
et al., 2023). Additionally, collaboration is carried out with research institutions. A study
conducted on a sample of Chinese manufacturing companies using regression analysis
proved that an increase in technological innovations leads to an increase in the value of
the manufacturing chain and has a positive impact on the intelligent transformation of
manufacturing companies. Moreover, the study showed that competitive advantage plays
a moderating role in the dissemination of technological innovations (Yin et al., 2024).

Nilsson & Goransson (2021) define sustainable innovation as the creation of products,
processes, management practices or business models that are new or significantly
improved and that bring economic, social and environmental benefits. Rodriguez-
Espindola et al. (2022) point out that innovative practices can be integrated through
sustainability at the product, process and organizational levels, with product innovations
involving the introduction of improvements or completely new products or services
to improve sustainable performance, while process innovations involve redesigning
operations to reduce resource use, improve the way services are managed and introduce
environmental efficiency into their activities.

It is interesting to observe the reverse relationship, i.e., whether the technological
dimension has a moderating role in the relationship between innovation and competitive
advantage, which is a derived goal of this paper. Manufacturing companies introduce
innovations in logistics processes, thereby increasing efficiency. By introducing
innovative changes in production processes, they improve product quality. The goal
is to achieve maximum results with minimal investment. Implementing product
innovations involves introducing product components with technical specifications and
functions different from existing ones. The production process requires raw materials
that contribute to the sustainable development of products. Additionally, the production
process and the expansion of the product line depend on customer desires and needs.
The purpose of the company is to implement changes that customers recognize in the
market, enabling a superior market position for the company (Ogunkoya et al., 2024;
Yusheng et al., 2023; Shi et al., 2018).

Wojtowicz et al. (2018) conducted research in Poland, where the results proved
the positive impact of expenditure on innovative activities in the field of product
and process innovations on economic outcomes in the manufacturing sectors (sales
volume and gross added value). It is concluded that an important source of competitive
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advantage should be the quality and functionality of products, the ability to meet
individual customer needs. Quality management practices, such as leadership and top
management support, training and employee participation, information and learning,
and customer focus, positively affect the creation of product and process innovations.

Accordingly, Soltani & Modaresm (2022) emphasize that these practices should be
incorporated into the business strategy, considering that the strategy of product and
process innovation performance is a major driver of the competitive advantage of
the company. In a study conducted by Henrique et al. (2023) on a sample of 5588
manufacturing companies from Latin American countries, the results showed that
research and development as a prerequisite for innovativeness positively impacts
product and process innovation.

On the other hand, research conducted on a sample of 238 Tunisian manufacturing
firms by Khalifa (2021) shows that the impact of research and development is crucial
in product innovation development, thereby enhancing the profitability of the company,
but not in the development of production processes. Namely, the innovation of
production processes impacts profitability only in combination with product innovation
(Khalifa, 2021). Their incorporation undoubtedly leads to company profitability and
other benefits. Orlovtseva & Gubanova (2023) point out that process innovations have
a stronger impact on company performance than product innovations, which further
indicates a greater commitment to process innovations, due to potential feedback.

The results of a study conducted by Canh et al. (2019) show that process and product
innovations impact company performance in terms of market share. Additionally, the
results indicate that investing in innovative activities requires time to make positive
changes in profitability and can help gain customer loyalty (Canh et al., 2019). Lapple
& Thorne (2019) in their study on a sample of 342 Irish manufacturing companies
confirm the impact of innovations on economic sustainability, highlighting that
economic gains depend on the level of innovations. It is evident that all the mentioned
studies emphasize the importance of innovative endeavors for profitable business
operations, resulting in the creation of sustainable competitive advantage.

Taneja et al. (2023) in their study emphasize that sustainable innovations viewed
through products and processes have a positive impact on creating a reputation, or
a green image, which further transmits a positive impact on performance. Vacchi et
al. (2024) through the study, they emphasize the importance of aligning technological
progress with environmental and social goals to achieve long-term sustainability and
competitiveness. The authors Getnet Agazu & Amentie Kero (2024) emphasize that
adopting innovation strategies is crucial for maintaining a competitive advantage in a
dynamic business environment.

Savi¢ & Ili¢ (2019) point out that strategies for achieving competitive advantage
in agricultural production include innovations in production processes, resource
optimization, and adaptation to market demands, that is, key elements involve
improving product quality, implementing sustainable practices, and enhancing
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efficiency by applying modern technologies and employee training. Authors Markovi¢
& Nikoli¢ (2020) point out in their study that technological and process innovations,
such as equipment modernization and production process improvements, contribute to
a company’s competitive position by increasing efficiency, reducing costs, and adapting
to market demands. Similarly, Jovanovi¢ & Petrovi¢ (2021) in their study explore
key factors that influence competitiveness, including resource efficiency, market
access, and the application of technological innovations, with the results showing that
modernization of production and increasing product quality significantly contribute to
strengthening the position of agricultural enterprises in the market.

Based on the review of the aforementioned research, the following main hypotheses
are formed:

HI1: Product innovation has a positive and statistically significant impact on the
sustainable competitive advantage of companies.

H2: Process innovation has a positive and statistically significant impact on the
sustainable competitive advantage of companies.

H3: The technological dimension has a positive and statistically significant impact on
the sustainable competitive advantage of companies.

Derived hypothesis:

H4: The technological dimension has a moderating role in the relationship between
product/process innovations and sustainable competitive advantage.

Methodology

The research was conducted in the Central Serbia region from July 1 to July 13,
2024. The sample consists of 252 employees, segmented by gender, age, educational
level, and work position in the manufacturing company. Table 1 presents the sample
structure, indicating that the sample consists of 57% male participants and 43%
female participants, aged between 36 and 55 years (52%), and mostly having a high
level of education (54%). A larger portion of the sample participants hold managerial
positions in the manufacturing company (59%).
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Table 1: Sample characteristics

Demographic characteristicS Numerically %
Female 43%
GENDER Male 108 144 579,
18-25 35 14%
26-35 47 19%
AGE 36-45 68 27%
46-55 63 25%
56+ 39 15%
Elementary 17 08 7%
EDUCATION Middle 137 39%
Higher 54%
Leadershi 149 59%
WORKING POSITION |- clHIP °
Non-leadership 103 41%

Source: Author’s research

For the research, an online survey was used and distributed electronically. The
questionnaire consisted of relevant statements grouped into four factors, as shown
in Table 2 (product innovations, process innovations, technological dimension, and
sustainable competitive advantage). A Likert scale was used in the study, and the
obtained data were processed using IBM SPSS. Factor analysis, correlation analysis,
regression analysis, as well as moderation analysis were used to measure the impact of
the technological dimension on the relationship between product/process innovations
and the sustainable competitive advantage of manufacturing companies.

Table 2: Formed factors

3. The company involves customers in the product
development process, adapting the product design
to their needs

4. The company is expanding the number of
product lines.

5. The company uses raw materials that contribute
to sustainable product development.

Factor Origin

1. The company develops new products with

technical specifications and functions that differ

from the existing ones and are adapted to the

market.

2. The company improves existing products by

adding new components, which are different from

the existing ones. Thi, et al., 2023; Gil-Saura
PRODUCT et al., 2023; Nikoli¢ et al.,
INNOVATION 2022; Marin Garcia et al.,

2023; Shi et al., 2018.
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Factor

Origin

6. The company introduces innovations in logistics
processes.

7. The company increases economy in logistics
processes.

8. The company improves the quality of output
(highway) by introducing changes in production
processes, techniques, machines and software.

9. The production process has been modified in
order to reduce the consumption of resources (raw
materials, energy, etc.).

10. The company introduces new processes that
enable the recovery of end-of-life products for
recycling

PROCESS
INNOVATION

Gil-Saura et al., 2023;
Nikolic, et al., 2022;
Marin-Garcia et al., 2023;
Shi et al.,2018.

11. The company introduces improved information
technology/software for product manufacturing.

12. The company cooperates with suppliers on the
development of technologies.

13. The company cooperates with scientific
research institutions on the development of
technologies.

14. The company effectively uses its technological
resources, which contribute to competitive
advantage.

15. The company introduces the latest
technological solutions, i.e. invests in technology.

TECHNOLOGICAL
DIMENSION

Shi et al., 2018; Al-Mamary
et al., 2020.

16. The company has a higher level of productivity
compared to its competitors.

17. The quality of the company’s products is better
than the quality of competitors’ products.

18. The company has a superior position on the
market.

19. The company introduces changes that are
recognized and appreciated by clients/customers.

The innovations introduced by the company were
a springboard for further development.

SUSTAINABLE
COMPETITIVE
ADVANTAGE

Thi et al., 2023; Al-
Mamary et al., 2020.

Source: Author’s research
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Research Results and Discussions

As previously mentioned, factors were formed: product innovations, process
innovations, technological dimension, and sustainable competitive advantage, and a
reliability analysis was conducted to determine whether there is internal consistency
among the statements that constitute these factors. The results of the reliability analysis
are presented in Table 3. Based on the value of the Cronbach’s alpha coefficient, it can be
concluded that there is an adequate level of reliability for all factors. The highest degree
of internal consistency of the statements occurs in the factor Sustainable Competitive
Advantage (highest Cronbach’s alpha value — 0.947), while the lowest degree of
internal consistency of the statements occurs in the factor Product Innovations (lowest
Cronbach’s alpha value — 0.858).

Table 3. Results of factor analysis

Factors AS SD Cronbach’s alpha
Product innovation 4.493 0.605 0.858
Process innovation 4.537 0.551 0.867
Technological dimension 4.472 0.672 0.919
Sustainable competitive advantage 4.444 0.736 0.947

Source: Author’s research

The next analysis in the research is a correlation analysis to determine the degree of
quantitative agreement in the variations of the created factors (Table 4). The results
show that there is a strong positive correlation between all observed factors, with the
correlation values being statistically significant at the 0.01 level. The highest degree of
correlation occurs between the factors of the technological dimension and sustainable
competitive advantage, due to the highest value of Pearson’s correlation coefficient,
0.908, indicating the strongest correlation.

Table 4. Results of correlation analysis

Product Process Technological Sustaln'a l.:)le

. . . . . . competitive

Innovation innovation dimension

advantage

Product innovation 1 0.846™ 0.758" 0.799™
Process innovation 0.846™ 1 0.861" 0.885™
Technological dimension 0.758™ 0.861™ 1 0.908™
Austainable competitive 0.799" 0.885" 0.908™ 1
advantage

Source: Author’s research
** Significance at the p < 0.01 level

The effects of the independent variables, namely product and process innovations,
as well as the technological dimension, on sustainable competitive advantage were
tested through multiple regression analysis (Table 5). Based on the obtained value of
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the coefficient of determination (R?=0.870; p < 0.01), it is concluded that 87% of the
variability in sustainable competitive advantage is explained by the created factors
(product innovations, process innovations, and the technological dimension). The
obtained VIF coefficient value indicates that multicollinearity does not occur.

The regression analysis determined that product innovation ($=0.118; p<0.01) and
process innovation (=0.312; p<0.01) have a statistically significant positive impact on
sustainable competitive advantage, which confirms hypothesis H1 and hypothesis H2.
Process innovation has a greater impact on sustainable competitive advantage (=0.312)
compared to product innovation (f=0.118), as indicated by the higher p coefficient value.
Additionally, multiple regression analysis showed that the technological dimension
(B=0.550; p<0.01) has a significant impact on sustainable competitive advantage,
confirming hypothesis H3. Based on the value of the B coefficient, it can be concluded
that the technological dimension has the greatest impact on sustainable competitive
advantage compared to product and process innovation (f=0.550).

Table 5. Multiple regression analysis

Sustainable competitive advantage
Variable B T p VIF
Product innovation 0.118 2.747 0.006** 3.552
Process innovation 0.312 5.644 0.000%* 3.838
Technological dimension 0.550 12.163 0.000** 3.904
R?=0,870; F = 554,139 (p=0,00 < 0,01)

Source: Author’s research
** The value is significant at the p < 0.01 level

Figure 1. Results of the regression analysis

P
LA
ﬁ n"ﬂ.%

P= 0,312, p=0,000

0080
ot

Source: Author’s research

After examining the main effects of the independent variables (product innovation,
process innovation, technological dimension) on sustainable competitive advantage,
interaction effects were also determined. For this purpose, a moderation regression
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analysis was conducted, with the technological dimension used as the moderator. The
results of the moderation regression analysis are shown in Table 6. The results indicate
that 88.7% of the variability in sustainable competitive advantage is explained by this
regression model, as evidenced by the coefficient of determination value of R* = 0.887.
This value is significant at the 0.01 level. The VIF coefficient value indicates that
multicollinearity does not occur.

The technological dimension has a statistically significant negative moderating effect
on the relationship between product innovation and sustainable competitive advantage
(p=0.003 < 0.01), as indicated by the negative B coefficient value (f=-0.147). This
means that as the technological dimension strengthens, the relationship between
product innovation and sustainable competitive advantage weakens (for example,
if a company does not frequently introduce new product lines, there will still be a
competitive advantage due to the strength of the existing technological dimension).

The results further show that the technological dimension has a statistically significant
positive moderating role in the relationship between process innovation and sustainable
competitive advantage (p=0.000 < 0.01), with a positive B coefficient value (=0.272).
This indicates that as the technological dimension strengthens, the relationship between
process innovation and sustainable competitive advantage also strengthens.

Table 6. Moderation regression analysis

Sustainable competitive advantage
Variable B t p VIF
Product innovation 0.633 13.769 0.000%** 4.609
Process innovation 0.056 1.065 0.288 5.936
Technological dimension 0.391 6.870 0.000%* 5.061
?:;::;ﬁfcal dimension * Product -0.147 -2.966 0.003%* 5.358
?f;:f;lizfcal dimension * Process 0.272 5.854 0.000%* 4707

R?=0,887; F =387,573 (p <0,01)

Source: Author’s research

** The value is significant at the p <0.01 level

Conclusions

The analysis of the results determined that product, process, and technological
innovations have a statistically significant positive impact on sustainable competitive
advantage. Product innovations contribute to increased market share and customer
loyalty by introducing new and improved products. Process innovations enhance cost
efficiency and operational effectiveness, leading to a stronger competitive position. The
technological dimension, on the other hand, not only directly influences competitive
advantage, but also has a moderating effect on the relationship between product and
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process innovation and sustainable competitive advantage. These findings highlight
the importance of continuous investment in technological advancements as a strategic
approach to maintaining and enhancing competitive advantage.

The theoretical implication of the study involves gaining new insights into the
field of innovation and sustainable competitive advantage, contributing to a better
understanding of the synergistic effect of product, process, and technological
innovations on competitive advantage. The originality of this research lies in acquiring
new knowledge about the moderating role of the technological dimension, specifically
whether the technological dimension alters the strength of the relationship between
innovations and the sustainable competitive advantage of manufacturing companies.

The obtained results provide practical recommendations for business owners and
managers, emphasizing the need for strategic investment in product and process
innovations supported by technological advancements. This approach not only enhances
competitive positioning but also ensures cost efficiency, market responsiveness, and
long-term sustainability.

The study faces limitations in terms of spatial scope, sample size, and the fact that
only three types of innovations were considered, despite the existence of various
different types of innovations. This indicates that future research could be conducted
over a longer period and include a larger sample. Research could also be extended to
other regions of the Republic of Serbia. Future studies might include other types of
innovations, such as marketing innovations, and incorporate sustainability aspects into
the research. Another suggestion for future research is to consider another variable as a
potential moderator, such as image.
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Original Article Despite its importance, the state of the agricultural sector
Received: 02 February 2025 in Southeast Europe is not at a satisfactory level. The goal
' of the paper was to examine the impact of agricultural
Accepted: 25 February 2025 competitiveness on economic development and to identify
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UDC 339.137.2:631(497) assess the comparative advantage, while the Unit Values
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agricultural competitiveness, was applied to examine the impact of agricultural
productivity, yields, Revealed competitiveness on economic development. Kruskall-
Comparative Advantage, Unit Wallis test was used to compare important factors that affect
Values, Southeast Europe vs. this competitiveness. The results indicate that Southeast
European Union. Europe generally has a competitive agricultural sector.

Republic of Serbia stands out in terms of competitiveness,
JEL: 013, Q10, Q18, R11 but it is primarily driven by low productivity, prices and

yields. Enhancing the value-added of agricultural products
is crucial for boosting trade, strengthening agricultural
competitiveness and fostering economic development.

Introduction

In the context of the open market and strong competition, for countries undergoing the
European Union (EU) integration process, such as those in Southeast Europe (SEE),
i.e. Western Balkans (WBs), one of the key challenges is improving the agriculture
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sector competitiveness. The significance of agricultural sector for the WBs, is reflected
in its high contribution to gross domestic product (GDP) (e.g., Albania: 16.98%, Bosnia
and Herzegovina: 4.83%, Montenegro: 6.04%, Serbia: 5.34%, North Macedonia:
7.28%) and employment (e.g., Albania: 34.93%, Bosnia and Herzegovina: 16.87%,
Montenegro: 7.16%, Serbia: 13.57%, North Macedonia: 9.70%). Comparing these
indicators available for 2022 (WDI, 2024) with the other EU countries of SEE, as
well as EU, particularly the sector’s share in GDP (Bulgaria: 3.71%, Croatia: 3.39%:
Greece: 3.75%, Slovenia: 1.71%, Romania: 3.81%, EU: 1.68%) and employment rates
(Bulgaria: 6.45%, Croatia: 5.90%: Greece: 11.16%, Slovenia: 4.31%, Romania: 18.01%,
EU: 3.99%) it becomes evident that the importance of agriculture for the economies
of these countries is significantly greater than in the EU. Also, these indicators have a
greater importance in relation to other sectors and developed countries (Dimitrijevié et
al., 2022; Pantovi¢ et al., 2022).

Despite its significance for the economies of these countries, the sector faces numerous
structural challenges, such as the small average size of farms, fragmented land
holdings, insufficient equipment and obsolete agricultural technology, low productivity
as reflected in yields per hectare and livestock head, and an unfavourable export
structure dominated by raw materials rather than products with higher value added.
The importance of estimation of revealed comparative advantages (RCA) for SEE and
WBs has been recognised by numerous authors.

Some studies have confirmed that the SEE, except Albania, have comparative advantages
in the agri-food sector compared to the world market, measured by RCA index. On the
other hand, agricultural productivity significantly affects the competitiveness of the
agricultural sector (Matkovski, et al., 2019). WBs, except Albania, have comparative
advantages in the agri-food sector. The Republic of Serbia stands out among them with
the greatest comparative advantage in this sector (Matkovski et al., 2021).

Considering the importance of agriculture for WBs, special importance should be given
to this sector in the EU integration. The agricultural productivity and yields of the WBs
lag significantly behind the EU. Also, these countries have high prices of agricultural
products, which makes them prices uncompetitive. All this leads to relatively low
competitiveness of the WBs agricultural sector. Only the Republic of Serbia stands
out as the only net producer of agricultural and food products (Volk et al., 2012). The
Republic of Serbia is the leader among WBs in terms of agricultural production and
export, which on the other hand has a positive impact on the economic development of
these countries. WBs should increase the competitiveness of the agricultural sector by
increasing the productivity of agriculture, but also by improving the structure of exports,
given that this structure is dominated by products of the lower stages of processing,
cereals, fruits and vegetables. Despite the competitiveness of the WBs agricultural
sector (except Albania), it is lower compared to the EU. The main reasons for this
are the degree of processing of these products, unsatisfactory quality and quantity,
fluctuations, as well as low price competitiveness (Dimitrijevi¢ et al., 2023).
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The most important agricultural export sectors of the Republic of Serbia are cereals
and fruit. These sectors achieve a competitive advantage, measured by the Revealed
Comparative Advantage (RCA) index. However, this competitiveness is not sustainable
considering that it is based on a low price policy or inadequate product quality. That is
why the export structure must change in the direction of products with a higher degree
of processing and value-added (Dimitrijevi¢ et al., 2023a). The quality of agricultural
products has a very important importance and influence on the export and competitiveness
of the agricultural sector. The most important export products within these agricultural
sectors (cereals and fruit) are corn, frozen fruit and apples. In the case of corn, the
cost side dominates, i.e. production costs, while in the case of frozen fruits and apples,
the quality of the products stands out in their competitiveness, measured by the Unit
Values (UV) index. In the case of corn, import prices are higher than export prices,
which means that the value coverage of imports by exports is lower than the quantitative
coverage of imports by exports. In the case of products where quality dominates (frozen
fruit and apples), the situation is the opposite. Products, where quality dominates, have
a positive impact on exports and the economic development of the Republic of Serbia,
unlike products where this is not the case (corn), which is exported in almost the largest
quantities of all other agricultural products (Dimitrijevi¢ et al., 2023b). It is concluded
that for products that are of good quality, the yields and quantities that are exported are
small, while the competitiveness of products that are exported in larger quantities is based
on low prices, which cannot be a sustainable solution for preserving the competitiveness
of these products and the entire agricultural sector.

There is a pronounced gap between WBs and EU, especially in agricultural productivity.
The countries in this part of Europe are agricultural countries with low productivity and
prices of agricultural products. These unfavorable trends in agriculture have a negative
impact on both the competitiveness of agriculture and the entire economy. Bearing in
mind that the EU excels in terms of productivity in agriculture, the quality and quantity
of agricultural production, as well as healthy food, it is necessary for these countries to
reform and harmonize their agricultural policy in line with the Common Agricultural
Policy (CAP) EU (Simonovi¢ et al., 2019). One of the goals of the WBs is to join the EU,
which implies the harmonization of the agricultural policy of these countries with the
CAP EU (Erjavec et al., 2021).

Although the EU is distinguished by the competitiveness of the agricultural sector, there
1s still a notable difference between the old and new EU members. Therefore, structural
transformation should be carried out in many new EU members in the direction of
increasing labor productivity, as an essential component of the competitiveness of
agriculture (Nowak & Roézanska-Boczula, 2021).

Given the existing studies on this topic, the subject of the paper is to examine the
competitiveness of the agricultural sector of the SEE, as well as to make a comparison
between non-member and EU member countries and the EU, thereby contributing further
to the understanding of their agricultural competitiveness. Considering that Serbia stands
out as one of the leading countries in SEE, i.e. Western Balkan, in terms of overall
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economic progress, including the agro-food sector, towards EU integration than all other
countries, two additional hypotheses have been defined in this paper for it.

The goal of the paper was to determine the impact of the agricultural sector
competitiveness on economic development, as well as to determine the parameters
that contribute to its competitiveness and compare the candidate countries for EU
membership with the EU. Based on the subject and goal of the research, the following
research hypotheses were set:

H,: The most Southeast Europe countries have a competitive agricultural sector.

H,: The competitiveness of the agricultural sector in Southeast Europe and European
Union significantly affects economic development.

H,: The Republic of Serbia has the most competitive agricultural sector in Southeast
Europe.

H,: Competitiveness of the agricultural sector of the Republic of Serbia is not sustainable.

Materials and methods

The research was conducted for the period from 2006-2023 based on the availability of
data. The research was conducted on a sample of SEE: Serbia, Bosnia and Herzegovina,
Montenegro, North Macedonia, Albania, Bulgaria, Romania, Slovenia, Croatia and
Greece. Such a sample was chosen to bear in mind that the first five countries are
countries that are candidates for the EU, as WBs, and the other five are EU member
countries. For this reason, the EU is also included in the sample.

The research was conducted in several steps. In the first step, the competitiveness of the
observed countries was determined and compared to the EU. Comparative advantage is often
used as a measure of competitiveness. This index is known as the Revealed Comparative
Advantage Index (RCA). The Balassa index is often used for comparative advantage
analysis and this RCA index is constructed in the following form (Balassa, 1965):

_Xi .. Xi i L
RCA — (zix i)/ (zix:) 3ai=1,2...,1;5=1,2,....,J (D)
where X is the export of product j from country i, and /ZiXij is the total export of
country i; X, is the world export of that product, and /3 X is the total world export.
The country has a revealed comparative advantage if RCA > 1, and a comparative
disadvantage if RCA < 1.

The second part of the research refers to determining the impact of the competitiveness
of the agricultural sector of the observed countries on economic development. Ordinary
Least Squares (OLS) regression was used for this research. For this part of the
research, assumptions related to the stationarity of time series, then multicollinearity
between variables which determined the research model (no multicollinearity between
variables), as well as autocollinearity and heteroscedasticity of the model (cross-section
dependence) were examined. The Unit Root test was used to test stationarity. ADF -
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Fisher Chi-square showed that all variables in the model are stationary (RCA - statistic
38.6116, prob. 0.01; trade - statistic 67.5110, prob. 0.00; agr value - statistic 33.8811,
prob. 0.05), except for the dependent variable GDP (statistic 6.07, prob. 0.99), which
is why it is differentiated at the first level, thus its stationarity was obtained (statistic
104.195, prob. 0.00). The Durbin-Watson test showed that there is no autocollinearity in
the model (1.67), while the Breusch-Pagan, i.e. cross-section dependence test showed
that there is heteroscedasticity of the model (statistic 18.77, prob. 0.00), which was
overcome by using cross-section SUR for the wight model (statistic 49.57, prob. 0.68),
which resulted in homoscedasticity of the model.

The following regression equation was used for this research:
GDP, = o+ B RCA, +p,trade + Bagr value, +e 2)

The third part of the research refers to the comparison of competitiveness, but also
productivity, yield, as well as price determined through the UV index, which is also
used as a measure of quality, between the observed countries. As a measure of product
quality, the UV (unit values) index is used, which represents the share of value exports
in quantity (Fischer, 2010):

UV = Export value_ / Exported quantity, 3)
where k represents the country, ¢ is the product and t is the year.

For this part of the research, and to compare the observed indicators between countries,
the Kruskall-Wallis test for comparison groups was used.

Table 1. presents an overview and description of the variables used in the research.

Table 1. Variable definition

Label Definition Source
RCA Revealed Comparative Advantage index ﬁ%?;ﬁziesearch based on
UV cereals Unit Yalues for cereals (Export Value 1000 USD/ Export | Authors’ research based on
- Quantity t) FAOSTAT, 2024
UV fruit Unit Yalues for fruit (Export Value 1000 USD/ Export Authors’ research based on
- Quantity t) FAOSTAT, 2024
yield cereals |Cereals, primary Yields (kg/ha) FAOSTAT, 2024
yield_fruit Fruit Primary Yields (kg/ha) FAOSTAT, 2024

Agriculture, forestry, and fishing, value added per
worker (constant 2015 USS$) - Value added per worker

agr_pw is a measure of labor productivity—value added per unit WDI, 2024
of input.
Trade (% of GDP) - Trade is the sum of exports and

trade imports of goods and services measured as a share of WDI, 2024

gross domestic product.
agr value Agriculture, forestry, and fishing, value added (current US$) | WDI, 2024
GDP GDP (current USS) WDI, 2024

Source: Authors’ research
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Results

The first part of the research aimed at determining the competitiveness of the agricultural
sector of SEE and EU, which the following Table 2 showed.

Table 2. Competitiveness of the agricultural sector (RCA) of SEE and EU

= o ©
° = = = < o] I
v s | §E| & |=5| £ = = = g 3
= 3 g c < S s IS S = b
= < Sp = O 3 ) @ o]
— — D per) o0 > o [
o @ £ 8 = ° g el = £ 3 o et w
n = IS =
- 2 5 | Z < 2 S o
m‘” o E =) © [7p]
= =

2006 3.23 1.00 1.49( 2.72 1.41 1.46( 0.57| 0.52 1.66( 3.29 1.28
2007 297 0.98 1.39( 2.18 1.21 1.41 0.60( 0.53 1.49( 294 1.23
2008 2.62( 097 1.53( 2.02] 0.95 1.87( 092 0.57 1.32( 2.71 1.25
2009 2.96 1.04 1.92( 232 090 2.17[ 096 0.55 1.47( 2.78 1.23
2010 3.15 1.14( 211 228 0.76] 2.28 1.13 0.59 1.44( 2.72 1.26
2011 2.84 1.05 1.70 195 0.78] 2.17 1.18] 0.57 142 2.33 1.26
2012 3.24 1.16| 236| 2.05] 0.81 2.13 1.18] 0.53 1.59( 2.27 1.30
2013 2.53 1.14] 221 2.04( 0.79] 2.38 1.36( 0.55 1.47( 2.30 1.32
2014 2.68 1.03| 3.78 1.67| 0.51 2.16 1.34] 0.55 148 2.18 1.28
2015 2.68 1.18 2.33 148 0.84| 2.01 132 0.56 1.51 2.51 1.24
2016 2.58 1221 2.10 1.47 1.06( 2.05 1.25| 0.55 1.57| 2.62 1.21
2017 2.29 1.15 1.73 1.30| 0.70 1.83 123 0.56 1.52( 2.34 1.22
2018 226 0.98 1.66 1.19( 0.60 1.95 1.24 0.60 1.67( 2.24 1.23
2019 2.31 0.91 1.62 1.21 0.70( 2.02 1.31 0.57 1.66| 2.20 1.24
2020 2.41 0.93 1.63 1.15] 0.95 1.95 1.28] 0.54 1.67| 239 1.23

2021 240 0.80 1.77 1.10| 0.72] 2.12 1.57| 0.55 1.71 2.32 1.25
2022 2221 0.74 1.20 1.07| 0.12] 2.13 1.64| 0.48 1.71 2.07 1.26
2023 1.96( 0.75 1.69 1.10 /] 211 1.58] 0.46 1.86( 2.33 1.27

Source: Authors’ research, based on ITC, 2024

Based on Table 2, it can be concluded that most SEE countries had a competitive
agricultural sector, measured by the RCA index. Bearing in mind that this index should be
greater than 1 to say that a country has a competitive agricultural sector, this can be said for
the Republic of Serbia, Montenegro, North Macedonia, Bulgaria, Romania, Croatia and
Greece, while Bosnia and Herzegovina in recent years did not recorded the competitiveness
of this sector, as well as Albania and Slovenia, which years ago, i.e. during the entire
observation period did not achieve the competitiveness of the agricultural sector. The EU
as a whole had a competitive agricultural sector. Almost all SEE countries that have a
competitive agricultural sector, even non- members EU, were performing better results
than EU, measured by RCA index. Among WBs, Bosnia and Herzegovina and Albania did
not have a competitive agricultural sector, as well as Slovenia within the EU.

The following analysis in Table 3 showed the importance of the competitiveness of the
agricultural sector for economic development in SEE and EU, which is particularly
important for long-term development policy, especially for countries that are largely
dependent on agriculture, as is the case with the Republic of Serbia and the entire WBs.

260 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 255-269), Belgrade

Table 3. The importance of the agricultural sector for economic development in SEE and EU

Label Dependent variable GDP
Intercept -4 46E+10 (-15.84988)***
RCA 3.84E+09 (12.70388)***
trade 3.15E+08 (15.87675)***
agr value 1.556698 (7.421350)***
Adjusted R? 0.657354
F-statistic 119.3055%**

Source: Authors’ research, baesd on ITC, 2024; WDI, 2024

Note: beta coefficients in front of parentheses, t-values in parentheses, *, **_ ***
indicate statistical significance at the 10%, 5%, and 1% level, respectively

Table 3 showed that the competitiveness of the agricultural sector not only had a positive
statistical impact on the economic development of SEE and EU, but this impact is also
the biggest as measured by the beta coefficient. Also, trade, i.e. trade openness, which
represents the sum of exports and imports of goods and services measured as a share of
gross domestic product, had a positive impact on the economic development, as well as the
value-added created by the agricultural sector. This showed the importance of increasing
the value added by this sector through processing capacities and innovations, which will
contribute to a greater share in trade, as well as to the long-term competitiveness of this
sector, all of which had a positive impact on the economic development.

In the next part of the analysis, Table 4 compared the agricultural sector competitiveness
across the observed countries. Additionally, indicators reflecting the state of the
agricultural sector will be included, focusing on its productivity, yield and quality, as
expressed through the prices of key agricultural products.

Table 4. Comparative analysis of agricultural sector competitiveness in SEE and EU

Country RCA agr_pw yield_cereals yield_fruit UV._cereals UV_fruit
Serbia 195.75 57.35 131.71 52.65 48.65 159.24
Bosnia and 62.42 61.24 99.35 38.71 118.06 154.88
Herzegovina

Montenegro 148.67 179.71 22.88 115.94 137.13 82.71
II;I/I(;Iildonia 128.08 105.94 35.47 97.47 143.35 23.06
Albania 45.15 47.41 118.12 193.47 172.82 11.94
Bulgaria 158.81 125.59 107.12 27.24 56.82 187.71
Romania 88.67 32.53 67.12 68.94 71.59 112.41
Slovenia 11.64 139.24 174.59 117.06 73.12 95.76
Croatia 129.75 124.82 173.24 47.41 62.18 58.00
Greece 190.17 154.53 89.82 181.24 149.12 81.53
EU 95.61 185.06 146.71 135.59 92.59 156.29
Chi-Square 186.58*** | 180.14%*** 131.79%** 170.98**%* 88.57*** 163.90%**%*

Source: Authors’ research, based on ITC, 2024; FAOSTAT, 2024; WDI, 2024
Note: *, ** *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively,
values expressed in Mean Rank
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Table 4 showed that in terms of the competitiveness agricultural sector among the
observed countries and groups, the Republic of Serbia stands out, which is far ahead
of all other SEE countries, including the EU. The Republic of Serbia was followed by
Greece, Bulgaria and Montenegro considering the competitiveness agricultural sector.
Bosnia and Herzegovina, Albania, Romania and Slovenia were below the average of
the EU agricultural competitiveness. However, in terms of the productivity of this
sector, the Republic of Serbia was at the back, i.e. only Albania and Romania had worse
results in terms of labour productivity in this sector. Also, all observed countries were
below the EU average.

Bearing in mind the pronounced disparities of the agricultural sector of the Republic
of Serbia, which was the first in terms of competitiveness, and among the last in terms
of productivity, the most important agricultural products of the Republic of Serbia in
terms of yield and quality, i.e. their prices, were observed. According to cereals yields,
the Republic of Serbia was close to the EU average, i.e. in front of it were only Slovenia
and Croatia, while according to fruit yields, it was at the back, along with Bosnia and
Herzegovina, Bulgaria and Croatia. On the other hand, the quality of cereals measured
by the UV index, i.e. price, was the lowest compared to all other countries, while the
quality and price of fruit were above the EU average, and it had a leading position with
Bulgaria. From this, we again saw large disparities between the yields and the price of
the most important agricultural products of the Republic of Serbia. The Republic of
Serbia exported cereals with high yields at extremely low prices, while on the other
hand, fruits with very low yields exported at high prices. Concluded that this kind of
competitiveness of the agricultural sector, which is based on low prices or yields, is not
sustainable in the long term. Therefore, it is necessary to invest in processing capacities
and innovations to raise the productivity of the agricultural sector of the Republic of
Serbia and increase yields, as well as the quality, and therefore the price of important
agricultural products.

Discussions

Bearing in mind that trade of agricultural products has a positive impact on trade flows
(Matkovski et al., 2028), the value added of this sector should be increased by investing
in processing capacities that will lead to higher product quality, and thus the price,
but also by applying modern and innovative production methods that will to increase
the yield of agricultural products. This is especially important for countries where
agriculture plays a significant role in economic development, such as WBs. Also, in
other Central and Eastern Europe (CEE) countries, lower productivity of agriculture
compared to other EU countries is expressed, which is related to the level of economic
development measured by GDP per capita, that is, countries with a lower level of
the economic development also have lower agricultural productivity. Considering
that the competitiveness of agriculture is determined precisely by the productivity of
production factors, these countries also have a lower competitiveness of agriculture
compared to the old EU members. That is why structural transformations of agriculture
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are necessary in all observed countries (Nowak, 2016). In this context, it is necessary
to produce agricultural products with higher value-added instead of big exporting
quantities of agricultural raw materials with low value-added (Constantin et al., 2023).
In addition to processing activities, international trade activities are equally important
for the development of agricultural competitiveness (Istudor et al., 2022).

EU have a greater comparative advantage in cereals measured by the RCA index
compared to WBs. Among WBs, economic development measured by GDP per capita,
political stability and agriculture value added per worker positively influence RCA
(Kovljeni¢ et al., 2024). Given that in terms of labour productivity in agriculture, as
well as economic development, WBs lag behind the EU, the competitiveness of these
countries in agriculture cannot be sustainable. WBs should also increase the productivity
of other agricultural production factors, such as soil productivity, by using bigger
amounts of mineral fertilizers, while preserving the environment, but also by increasing
livestock and improving technological progress in agriculture (Poki¢ et al., 2022).

WBs, as well as CEE countries, record low levels of partial productivity of agriculture,
especially labor productivity, compared to the EU, which has a negative impact on the
competitiveness of agriculture in these countries (Zeki¢ et al., 2009, Zekic¢ et al., 2010).
Increasing agricultural productivity directly impacts production diversification, access
to higher value markets, resilience to climate change, and increased competitiveness
(Cekrlija et al., 2023). The productivity of agricultural inputs can contribute to greater
agricultural production while preserving the environment and climate change, and thus
to sustainable development (Dimitrijevi¢ et al., 2024).

In addition to the fact that the WBs lag behind developed countries in terms of
development, the most noticeable is the lag behind the European average in labor
productivity. Productivity and competitiveness indicators are causally linked to
innovation and technological readiness (Bacovic, 2021; Besi¢ et al., 2024). The
technological progress of WBs agriculture, which is significantly worse than the EU,
represents a great potential for increasing the efficiency of WBs agriculture (Horvat et
al., 2020). In addition to WBs, the new EU members compared to the old ones (EU-15)
have worse productivity in agriculture (Kijek et al., 2019; Barath & Fert6, 2017). To
eliminate these disparities, a policy of cohesion and alignment with the CAP is essential.
Agricultural labor productivity and green gas emissions represent major milestones in the
evolution of the CAP (Constantin et al., 2021). In addition to the CAP, the WBs should
align its agricultural policy with the European Green Deal, with the aim of sustainable
agricultural development and climate change mitigation (Zupani¢ et al., 2021).

The productivity of the CEE largely depends on the implemented transition process,
distortions, implemented reforms, as well as invested capital and new technologies
(Swinnen & Vranken, 2010). The CEE achieve agricultural competitiveness mainly
among crops (wheat and sunflower) and this is due to lower factor prices. Improving
the agricultural competitiveness of these countries can be achieved through the
improvement of product quality, technological changes, productivity and efficiency, as
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well as the improvement of processing capacities and products with higher value-added
(Bojnec, 2002). The candidate countries for EU membership have difficulty achieving
competitiveness of the agricultural sector due to low levels of development, lack of
investments in the agricultural sector, as well as access to the international market
and low productivity. In addition, agriculture cannot play a significant role in Albania,
Bosnia and Herzegovina and Montenegro due to climatic conditions (mountainous
regions), which significantly limits agricultural production (Jankowska, 2021).

There is still a gap in the competitiveness of agriculture between the old and new EU
members, given that the new members have lower productivity and a higher share of
agriculture in gross value added. Therefore, these countries should focus on productive
and sustainable agricultural systems, which will also affect the competitiveness of
this sector (Jarosz-Angowska et al., 2022). In addition to innovations, increasing the
efficiency and productivity of the agricultural sector, research and development (R&D),
products with higher value-added, and accession to the EU play a significant role in
improving the competitiveness of the agricultural sector (Mizik, 2021).

Taking into account that the WBs are in the process of accession to the EU, as well
as their significant lag behind the EU, especially the old members, improving the
productivity and efficiency of agriculture, as well as the modernization of this sector are
of extreme importance for these countries (Poki¢ et al., 2022a). WBs, as well as new
EU members, i.e. the countries of CEE, are at a similar level of technological efficiency
of agriculture, whose improvement is influenced by the size of the land per worker, the
fertilizer used per hectare, as well as EU membership (Poki¢ et al., 2020).

Despite the comparative advantage of the WBs agricultural sector, where Serbia
dominates, and Albania is the only one that does not realize the comparative advantage
of this sector, to reach EU standards, it is necessary to increase the quality of agricultural
products. Exports are dominated by products with a low stage of processing and value-
added, low quality or quantity, i.e. yields, as well as low price competitiveness. Therefore,
these countries have to adapt their agriculture to increase agricultural productivity and
competitiveness (Matkovski et al., 2016). Regional cooperation and the Open Balkans
initiative can contribute to the achievement of these goals (Rikalovi¢ et al., 2022).

Conclusions

Given the significant lagging of the agricultural sector in terms of productivity and
competitiveness, not only in the WBs but also the new EU members compared to the
old ones, it is important to carry out structural transformation following the EU and
to harmonize national agricultural policies with the CAP EU. Among the WBs, all
countries, except Albania and Bosnia and Herzegovina in recent years, have achieved
a comparative advantage in the agricultural sector. All observed EU countries, except
Slovenia, also have a comparative advantage in this sector. It can be said that the first
hypothesis is confirmed, given that most SEE countries, except Albania and Slovenia,
have a comparative advantage in the agricultural sector.
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Tomaintain the high competitiveness of this sector, itis necessary to increase productivity
by introducing modern technologies and technological progress in agriculture, as well
as by greater processing of agricultural products and production of products with greater
value added. This, as well as by innovating production, can influence the increase in
quality and prices, as well as the yield of important agricultural products. This will
reflect on the higher value-added of agricultural products and trade of these products,
which will further have a multiplied impact on improving the competitiveness of the
agricultural sector, and will also positively reflect on the economic development of the
observed countries, thus confirming the second hypothesis of the research.

The Republic of Serbia realizes the biggest comparative advantage of this sector, not
only concerning WBs but also to other SEE countries that are the members of EU, as
well as to the EU at all, thus confirming the third hypothesis of the research. However,
the productivity of the agricultural sector of the Republic of Serbia is at the very bottom
compared to SEE. Also, all SEE countries have a lower productivity of the agricultural
sector compared to the EU. The most important agricultural export products of the
Republic of Serbia are characterized by low quality and price, as in the case of cereals,
or low yields, as in the case of fruit. Bearing this in mind, with the expressed low
productivity of the agricultural sector, it is concluded that this competitiveness of the
agricultural sector of the Republic of Serbia, which is based on low prices and yields, is
not sustainable in the long term, thus confirming the fourth hypothesis of the research.

Some limitations that can be singled out, which can also be a recommendation for
future research, is to include old EU members in the sample, as well as to observe and
compare the comparative advantage of the most important agricultural products of all
observed countries through their yields and prices that should reflect the quality of
these products.
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ABSTRACT

The purpose of the paper is to investigate the impact of
crude oil prices and domestic macroeconomic uncertainty
on food prices in Serbia over the period 2007-2022. The
methodological framework is based on cointegration
analysis and the structural vector autoregressive model.
The empirical results indicate significant and positive long-
term effects of uncertainty and oil prices on food prices.
Over a one-year horizon, about one-third of the fluctuations
in food prices can be attributed to the variability of shocks
in uncertainty and oil prices, while their relative influence
is slightly more than half after two years. The impact of
uncertainty on food price variability peaks within six
months, after which its influence diminishes. In contrast,
the impact of oil prices gradually increases and becomes
the dominant factor in the variability of food prices after a
year and a half.

Introduction

In recent years, several events have caused significant changes in oil and food prices.
At the beginning of 2020, the COVID-19 pandemic led to a large drop in global energy
commodity prices. One of the main reasons of this negative impact is the drop-in
demand for energy due to the slowdown in economic activity during the first wave
of the pandemic. In 2021, there was a significant increase in energy prices as a result
of both demand-side and supply-side factors. Russia’s invasion of Ukraine in early
2022 caused increased uncertainty around energy supplies and drove energy prices
even higher. A sharp rise in energy costs was the primary driver behind the surge in
consumer food inflation during 2021 and 2022 (ECB Economic Bulletin, Issue 2/2024).
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Analyzing fluctuations in food prices and their key drivers is crucial for every country,
both economically and socially. The economic aspects of these changes are reflected in
their impact on the agriculture sector, inflation, purchasing power, and overall economic
stability. For consumers, particularly in low-income countries, food accounts for a
substantial share of household spending. Sharp increases in food prices can jeopardize
food security, while also widening social inequality and deepening poverty (De Hoyos
& Medvedev, 2011).

Numerous studies have explored the influence of oil prices on food prices (Serra et al., 2011;
Nazlioglu et al., 2013; Nazlioglu & Soytas, 2011; Baumeister & Kilian, 2014; Fowowe,
2016; Zmami & Ben-Salha, 2019; Chen et al., 2020). The direct and indirect transmission
mechanisms have been identified (Fowowe, 2016). An increase in oil prices influences
agricultural commodity prices directly by rising both transportation costs and the costs of
vital agricultural inputs. Additionally, some agricultural commodities are used for renewable
fuel production like ethanol and biodiesel. The rise in oil prices may increase demand for
these agricultural commodities due to the increasing use of biofuel as an alternative energy
source. The indirect channel works through the exchange rate, where higher oil prices lead
to a larger current account deficit, resulting in a depreciation of the local currency.

While there is extensive research on the link between oil prices and food prices, the
impact of uncertainty has received less attention. One of the challenges in empirical
research is measuring uncertainty. Since pioneering paper Bloom (2009), many studies
have focused on constructing measure to capture its level (Bachmann et al., 2013;
Jurado et al., 2015; Rossi & Sekhposyan, 2015; Baker et al., 2016). The Real Option
Theory shows that levels of investment and consumption are reduced due to uncertainty
(Bloom, 2014). The changes in investment in agricultural products have a direct impact
on their supply, and consequently, their prices. However, it is more challenging to
delay purchases of nondurables like food, so the impact of uncertainty on nondurable
consumption through the real option channel will be lower (Bloom, 2014). Frimpong et
al. (2021) point out that global economic policy uncertainty can affect commodity price
fluctuations through domestic agricultural policy adjustments. Since not all countries
are major producers of every commodity, global economic uncertainty affects terms of
trade, resulting in commodity price co-movements as countries adjust their production
and trade strategies. The impact of economic policy uncertainty on food prices has been
investigated by several empirical studies (Frimpong et al.,2021; Wen et al.,2021; Long
et al., 2023; Chen et al.,2024), using news-based index developed in Baker et al. (2016).

The purpose of this paper is to investigate the impact of crude oil prices and domestic
macroeconomic uncertainty on food prices in Serbia. Monthly data are employed
covering the period from December 2007 to December 2022. In Serbia, food and non-
alcoholic beverages represent the largest category of individual household spending.
Specifically, this category accounts for 36% of total consumption expenditure.® Given
the high share of food expenditures, any significant rise in food prices could threaten

3 Household budget Survey, 2022, Statistical Office of the Republic of Serbia.
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price stability and overall inflation level. After a long period of stable inflation in Serbia,
inflation began to rise in mid-2021, reaching a 15.1% by the end of 2022. Around two-
thirds of y-o-y inflation, measured in December 2022, originated from food and energy
prices.* Serbia pursues the inflation targeting as a framework for monetary policy. The
strong influence of food prices on inflation makes the implementation of monetary
policy more challenging. The volatility of food prices disrupts inflation forecasts, can
lead to distorted inflation expectations and undermines public confidence in the central
bank, which is crucial for effective inflation targeting (Sogki¢, 2015).

The following research questions are considered: Is there a long-run relationship
between crude oil prices, macroeconomic uncertainty and food prices in Serbia? What
are the dynamic impacts of domestic macroeconomic uncertainty and crude oil price
shocks on food price fluctuations in Serbia? These questions are addressed in the context
of cointegration analysis and the structural vector autoregressive model. The empirical
results indicate significant and positive long-term effects of uncertainty and oil prices
on food prices. Over a time horizon of one year, about one third of the fluctuations in
food prices can be attributed to the variability of shocks in uncertainty and oil prices.
The importance of these shocks increases with the time horizon, so that their relative
influence is slightly more than half after two years.

This paper contributes to the existing literature in three ways. First, the existing studies
have not examined the impact of macroeconomic uncertainty and crude oil prices on
food prices in Serbia. The empirical findings from this study could be of interest to
various economic agents. For instance, policymakers in Serbia can use this information
to develop sustainable agricultural and trade policies aimed at reducing the economic
and social effects of food price fluctuations. Second, previously conducted research
about uncertainty and food prices mainly use EPU index (Baker et al., 2016) in the
empirical analysis. Ozturk & Sheng (2018) point out that this uncertainty measure
provides a high standard for the attention of reporters and editors, who may overlook
uncertainty events if they do not cover the topic in their reporting. This study employs
the econometric approach proposed by Jurado et al. (2015), that incorporates a wide
range of macroeconomic indicators. Thirdly, two different econometric methods are
used to improve the robustness of the results. Cointegration analysis aims to uncover
the long-run determinants of food prices and to model the adjustment of food prices
to the long-run equilibrium relationship. The structural vector autoregressive model
provides a framework for assessing the dynamic response of food prices to shocks in
uncertainty and oil prices after identifying structural short-run restrictions.

Literature review

The connection between oil and food prices has been explored in a large number of
studies. Empirical results are inconclusive. On the one hand, numerous studies offer
evidence that crude oil frequently acts as an exogenous factor, transmitting volatility

4  Inflation report, February 2023, National Bank of Serbia.
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from the oil prices to food prices (Ciaian, 2011; Serra et al., 2011; Nazlioglu et al.,
2013). On the other hand, various studies present different results indicating either
no spillover from crude oil to food prices (Nazlioglu & Soytas, 2011; Baumeister &
Kilian, 2014; Fowowe, 2016) or a bidirectional influence between them (Tiwari et al.
2018; Adeosun et al., 2023).

Ciaian (2011) examined the relationship between the energy, bioenergy and global
prices for nine agricultural commodities. The analysis was carried out on weekly data
from January 1993 to December 2010. To account for structural breaks, sample were
divided into three equal periods: 1993-1998, 1999-2004, and 2005-2010. Cointegration
between agricultural commodity and oil prices was observed only in the third period.
Granger causality test revealed that changes in oil prices lead to changes in agricultural
commodity prices, but not the other way around. Similar results were found in Nazlioglu
et al. (2013). Serra et al. (2011) examined the transmission patterns between ethanol,
corn, oil, and gasoline prices in the United States from January 1990 to December
2008. The results from smooth transition vector error correction model showed that
energy price surges cause corn prices to rise.

In contrast, the empirical findings from some studies indicate that food prices are
not influenced by fluctuations in oil prices. Nazlioglu & Soytas (2011) analyzed the
interrelationship between global oil prices, the lira—dollar exchange rate, and the prices
of five individual agricultural commodities in Turkey for the period: January 1994-
March 2010. The long-run causality analysis showed that agricultural commodity
prices were unaffected by changes in oil prices. Similar findings were obtained for
South Africa (Fowowe, 2016). Baumeister & Kilian (2014) employed VAR models to
examine the transmission of oil price shocks to food prices before and after shift in U.S.
biofuel policy in May 2006. Data were divided into two parts: 1974:M01-2006:M04
and 2006M05:2013MO05. The results indicated no connection between food and oil
prices during any of the observed periods.

Common factors, including economic conditions, advancements in technology,
and market trends, may lead to fluctuations in both food and oil prices. Due to their
interconnectedness, changes in food prices could potentially serve as an indicator for
future changes in oil prices (Adeosun et al., 2023). Tiwari et al. (2018) applied the
continuous wavelet (CWT) to examine the time-frequency relationship between the oil
price index and 21 international price indices of agricultural commodities for the period:
January 1980 - May 2017. The results indicated a significant long-term association
between variables considered. Adeosun et al. (2023) examined causal links in globally
traded oil and eight international price indices from January 1990 to February 2021
using bootstrapped time-varying Granger causality method. The findings revealed that
oil prices and six food commodity prices influence one another, and that wheat and
soybean prices have a causal effect on oil prices.

Several empirical studies have examined the effect of uncertainty on food prices. Most
of them focused on economic policy uncertainty (EPU), using the news-based indicator
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developed in Baker et al. (2016). Wen et al. (2021) investigated the symmetric and
asymmetric impacts of EPU index on food prices in China based on monthly sample
January 1998 - May 2020. The application of ARDL models suggested that higher
food prices are driven by an increase in uncertainty over both the short and long term,
while results from NARDL models indicated only short-term effect. Frimpong et al.
(2021) investigated the effect of global EPU index on the co-movement of five major
agricultural commodities using monthly data from January 1997 to December 2019.
The wavelet analysis showed that removing the effect of uncertainty significantly
reduced the coherence among agricultural commodities.

Long et al. (2023) used NARDL models to investigate the asymmetric impact of global
EPU on international grain prices from January 1998 to May 2021. The results showed
that EPU positively correlates with international grain prices, causing prices to rise with
policy uncertainty increases and fall with its decreases. Chen et al. (2024) analyzed the
effect of oil prices and global EPU on domestic food prices in 41 developing countries
from January 2000 to March 2023. The cointegration analysis revealed a long-run
relationship between uncertainty, oil and food prices in developing countries.

The effect of macroeconomic uncertainty on food prices has been the focus of only a
few studies. Joéts et al. (2017) analyzed the impact of macroeconomic uncertainty on
international commodity markets (energy, precious metals, agriculture, and industry)
using a measure of macroeconomic uncertainty developed in Jurado et al. (2015). For
agricultural markets, the analysis spanned from February 1980 to December 2011. The
results from structural threshold VAR model showed that changes in the variability and
level of macroeconomic uncertainty have a strong effect on the agricultural markets. Ben
etal. (2021) estimated individual commodity price uncertainty for eight main categories
of commodity markets for the period January 1960 - June 2020. The estimation of
commodity price uncertainty was based on the approach of Jurado et al. (2015). The
time-varying VAR models were applied to analyze the dynamic connectedness between
commodity uncertainties and Jurado et al. (2015) macroeconomic uncertainty index.
The findings indicated that commodity price uncertainty is significantly impacted by
macroeconomic uncertainty.

Data description

The dataset for this analysis consists of food consumer price index in Serbia (FCPI),
core consumer price index in Serbia (CCPI), indicator of macroeconomic uncertainty in
Serbia (MU) and the crude oil prices (OILP). Core prices are based on consumer price
index after excluding energy, food, alcohol and tobacco. Monthly observations from
December 2007 to December 2022 are used. The data of food and core price indices are
taken from Eurostat. The one-month ahead macroeconomic uncertainty measure based
on econometric approach proposed by Jurado et al. (2015) is derived. The data of crude
oil prices (Brent — Europe, dollars per barrel) are taken from FRED, Federal Reserve
Bank of St. Louis. In the analysis, logarithm values of variables are used, and the food
and core consumer price indices are seasonally adjusted using Census X-12 method.
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The data on crude oil prices, the macroeconomic uncertainty indicator and the core and
food price indices are shown in Figure 1. Oil prices do not appear to be stationary, with
two sub-periods characterized by different price levels. From 2008 to 2014, crude oil
prices were relatively high, with two sharp declines occurring in 2008 and 2014. The
sharp decline in 2008 was triggered by the global financial crises, while the price drop in
2014 was due to an increasing oversupply of oil. In contrast, oil prices were significantly
lower from 2015 to 2021. At the beginning of 2020, the COVID-19 pandemic caused
a strong drop in oil prices. The years 2021-2022 saw a strong rebound, driven by
the economic recovery and supply constraints, which are exacerbated by Russia’s
invasion of Ukraine. The indicator for macroeconomic uncertainty is characterized by
stationary fluctuations, albeit with two significant spikes caused by the global financial
crises in 2008 and the COVID-19 pandemic in 2020. Core and food consumer price
indices show a strong upward trend, which is described by the presence of the unit root
(stochastic trend). In addition, the price index for food has been rising significantly
since mid-2021.

Figure 1. Crude oil prices, macroeconomic uncertainty, core and food consumer price indices
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Methodology review

Empirical methodology comprises three important steps. First, the stationarity of the
time series is examined using several unit root tests. Second, the existence of the long-
run relationship between the variables under consideration is examined within the
autoregressive distributed lag (ARDL) model and bounds testing approach (Pesaran,
Shin & Smith, 2001). Third, the short-term dynamic structure between the variables
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is derived from the impulse response analysis and the decomposition of the forecast
error variances estimated from the SVAR. The ARDL modelling approach and SVAR
modelling will be briefly discussed.

ARDL modelling

The ARDL model of order (p,q) is defined as follows (Cho, Greenwood-Nimmo &
Shin, 2023):

=Vo+ X, @V + L] 8x; +error (1)

where y; denotes the variable to be modelled (in this study food consumer price index)

and x, refers to the vector of explanatory variables (in this study it contains the core
consumer price index, macroeconomic uncertainty and crude oil prices).

Model (1) is often stated in the following form:

- _1 -
Ve = Vo + XV + Z_?:l @ Ve; + E;?:O Ax,_;8; +error )
where y = E; _o0;and §; = f=j+1 ;.

The specification of the ARDL model enables the following unconditional error-
correction model (Cho, Greenwood-Nimmo & Shin, 2023):

- _1 _1 -
Ay: =Vo + pYe-1 +O0 X3+ Z?:l NjAye—; + Z?:g K; Ax,_; + error 3)

under the following restrictions:

_ p —
p _Z-?:]_ ¢J 1 8 Zj =0 j! 0 = 805 T?.!' = Z;‘:[+1¢ia Kj = ?=j+181'r and
=12 ..,p—-1,j=12,...,q -1

If cointegration is present, so that the linear combination u, = y, — B x, is stationary,
then (3) takes the following form of the conditional error-correction model:

_1 -
Ay, =Yo + pup_, + Z} ) ?}}.ﬂvt ; Ef:o K; Ax;_; +error 4

Vector of cointegration parameters 8 is equal to -8/p. The corresponding cointegration
estimators are derived from applying the OLS method to equations 1-3. Estimators
of cointegration parameters are super-consistent with asymptotically normal
mixed distribution, whereas estimators of short-run parameters are consistent and
asymptotically normally distributed (Pesaran, Shin & Smith, 2001).

The test for the existence of a long-run relationship (cointegration) is based on the bounds
testing approach of Pesaran, Shin & Smith. The null hypothesis that there is no long-

run relationship, p = 0 and 8 = 0, is tested using the formula of the F-statistic derived
from equation (3). However, this statistic does not have a standard F- distribution.
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The test approach allows various assumptions regarding the order of integration of
the time series. The test can be conducted regardless of whether the time series are
stationary, unit root processes or a combination of both. The test also includes various
combinations of deterministic components (constant and trend).

The ARDL model has been used extensively in empirical literature. It has several
modifications that are also frequently applied. For example, the non-linear ARDL
model accounts for the possibility that positive and negative components in the subset
of explanatory variables (e.g. oil prices) may have different long-run and short-run
effects on the dependent variable (Shin, Yu & Greenwood-Nimmo, 2014).

SVAR modelling

Standard vector autoregressive (VAR) model of order k for the vector time series X,
(mx1) is defined as follows:

th¢1Xt_l+¢2Xt_2+"'+¢kXt_k +£t (5)

$y, P, ..., Py, are parameter matrices (mxm). The error component & (mx/) contains
zero mean individually uncorrelated time series with finite variance. It has multivariate

normal distribution with the covariance matrix denoted by 2. In this study X, contain
the four variables introduced above.

In order to enable a structural interpretation within the framework of VAR models,
additional identifying restrictions are often introduced for the model parameters. This
leads to a structural VAR model (SVAR), which is suitable for several econometric
investigations. Two of the most important of these are: 1. Impulse response function
analysis and 2. Forecast error variance decomposition. The impulse response function
analysis allows the estimation of the expected responses of the model variables to
a one-time unexpected random shock. The forecast error variance decomposition
measures the contribution of the variability of the unexpected random shock to the total
variability of the model variables.

The SVAR model with short-run restrictions reads as follows:
AOXtZ Alxt_l'i_dzxt_z_'_ "'+AkXt_k+]£t (6)

Ag, A4, A5, ..., A are parameter matrices (mxm). Structural relations are introduced
through the matrix /gy. The covariance matrix of vector error component u, (mx/),

X, is a unit matrix: E(u,u,) = X, = I,,. The individual error components of u, are
referred to as structural shocks or structural innovations. They have zero mean and they
are individually serially uncorrelated. Structural shocks are also mutually uncorrelated
with individual variance equals to 1.
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Given that equation (6) is in structural form, it needs to be transformed into its
reduced form representation. Under reduced form X, should only be a function of

X:i 1.X¢ 5,....X¢_;. This can be achieved by pre-multiplying both sides of equation
(©) by A,

X, =Ny "A X, + Ay AKX+ Ay ALK + Ay MU (7)
which turns out to be standard VAR model in form (5) with following assumptions:

A7, =@, i=1,... .k and & = A, tu,.

The relation & = A, 1, is essential. It indicates out that the error-components in &
of the VAR model (5) are a function of the structural shocks in u. Stated differently, as
u,; = Ay &,, this suggests that structural shocks can be derived from shocks in reduced
form, but via A, which captures structural relationships. To estimate elements of A, (or

Ay~ 1), one must start from the reduced-form model, which provides information about
covariance matrix (Kilian, 2013):

2 =E(ge)) = A E(uul) Ay ™" = Ay E 4,70

=4 (®)
Equation (8) associates the covariance matrix in the standard VAR model (¥) with

parameters that design structural relations (A, ). Elements of Z can be estimated
consistently and therefore taken as given. The question is how to determine and identify

-1 . .. .
unknown parameters of A, ~. Normally, certain zero restrictions are imposed on some

parameters of /A%,

The covariance matrix X contains m(m+1)/2 free parameters (as being symmetric

matrix). This is therefore the maximum number of parameters in Ay~ ' that can be
uniquely identified. There is a number of different ways how identification can be
achieved (Killian & Lutkepohl, 2017).

In an alternative representation of the SVAR restrictions (8) the diagonal elements of

X, are unrestricted, while the diagonal elements of A are set to one. Both Ay and

Ao~ are lower triangular. In this representation the variances of structural shocks are
different from unity. This form will be used for reporting empirical results.
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Empirical results
Unit root tests

Our empirical work begins with a unit root test. The model with constant and trend is
employed for the food and core price indices, while the model with only a constant is
used for their first differences. The models for the macroeconomic uncertainty indicator
and crude oil prices contain only a constant as a deterministic component. The results
of several unit root tests are shown in Table 1. All tests indicate that food, core and oil
prices are integrated of order 1. The results of the ADF and ERS tests show that the
indicator for macroeconomic uncertainty is a stationary variable.

Table 1. Results of unit root tests

Variable Tes_t for _ ADF Number of [ Unit KPSS Unit ERS Unit
unit root in Iags root root root
Level -0.98 1 Yes 0.21 Yes -1.14 Yes
Fepl First 9.97% |0 No  |017* [No  [-772¢  |No
difference
Level -2.51 3 Yes 0.39 Yes -1.40 Yes
PI i
cc First 22,58 |2 No  |0.52* [No -2.36**  [No
difference
Level -3.72% |1 No 0.98 Yes -2.04%%* No
MU First .
difference ) ) ) 0.09 No ) )
Level -2.62 2 Yes 1.21 Yes -2.31 Yes
OILP First o.11% |1 No 0.05%%* | No 9.1%  [No
difference
Note: The test-statistic values below the critical values for the 1%, 5%, and 10% significance levels
are marked with *, ** and ***, The number of lags indicates how many correction elements are
incorporated in the ADF and ERS tests. In the KPSS test, truncation parameter matches the number of
corrections in the ADF test, or it is equal to 10.

Source: Author’s calculations

Cointegration analysis

In this study, cointegration analysis examines the existence of a long-run equilibrium
relationship between food prices, core prices, uncertainty and oil prices. To achieve
main objective of assessing the long-run importance of uncertainty and oil prices for
food prices, this analysis also includes core prices, which control for the influence of
general market conditions on food prices.

This existence is tested with the autoregressive distributed lag (ARDL) model, as this
approach can be applied when the variables are a combination of stationary and unit
root processes, which is the case for this sample.

The trend component is included as a deterministic part of the cointegration space. In
many empirical analyses, such a trend accounts for the long-run effects of variables that
are not explicitly included in the cointegration modelling. The number of lags in the
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ARDL model is chosen according to the minimum value of the Schwarz information
criterion starting with a maximum of twelve lags. The statistical properties of the
models are evaluated by performing autocorrelation and normality tests.

The calculated value of the bound-F test is 5.07, while the corresponding set of critical
values at the 5% significance level contains the following values: 3.38 for [(0) and 4.23
for I(1). Since 5.07 is larger than 4.23, the existence of a long-run relationship between
food prices, core prices, uncertainty and oil prices is confirmed. The estimated long-run
elasticities are shown in Table 2 and indicate that the combination denoted by COIN
is stationary: COIN= FCPI-0.77*CCPI-0.36*MU-0.10*OILP-0.002*t. All estimated
long-run elasticities are positive and significant. A 1% increase in uncertainty leads to
an increase in food prices by 0.36%, while a 1% increase in oil prices yields an increase
in food prices by 0.10%. These figures show that food prices react relatively strongly
to changes in both uncertainty and oil prices.

The estimated equilibrium error correction model is shown in Table 3. The estimated
adjustment coefficient, -0.096, is highly significant. Thus, each month about 10% of food
inflation is corrected towards the estimated long-run relationship with core prices, uncertainty
and oil prices. The short-term dynamics of food inflation are captured by its own lagged
value (with an estimate of 0.22) and by current core inflation (with an estimate of 0.62).

Table 2. Estimated long-run elasticities normalized on food prices

FCPI CCPI MU OILP Trend
1 0.77 0.36 0.10 0.002
(0.00) (0.00) (0.00) (0.00)
Note: p-values are reported in parentheses below cointegration estimates.

Source: Author’s calculations

Table 3. Estimated ECM for food inflation (AFCPI)

Variable Estimate p-value
COIN,, -0.096 0.00
AFCPI 0.223 0.00
ACCPL, 0.616 0.01
Constant 0.051 0.00

Diagnostic statistics

R?=0.45, SC=-6.2395, Q(6)=4.39(0.62), Q(12)=15.70(0.21), Q(24)=22.05(0.58), Q*(6)=8.41(0.21),
Q%(12)=15.20(0.23), JB=0.21(0.90)

Note: Model contains four impulse dummy variables that take non-zero values 1 for the following
months: March, 2011; May, 2012; September, 2012, and October, 2022.

Source: Author’s calculations

The asymmetric response of food prices is then tested with respect to positive and
negative changes in both uncertainty and oil prices. However, this type of non-linearity
could not be confirmed as the corresponding values of the F-statistics were found to be
non-significant (2.02 with a p-value of 0.15 for uncertainty and 0.48 with a p-value of
0.49 for oil prices).
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An alternative version of cointegration model is estimated, which assumes that food
prices are expressed as a deviation from core prices: FCPI-CCPI. It was then tested
whether this deviation is associated with uncertainty and oil prices in the long run. Such
a modification is indeed justified by previous cointegration estimate, which provides a
relatively high estimate for the CCPI of 0.77. The calculated value of the F-test for the
bound test is now 5.77, above the critical 5% values of 3.88 and 4.61. Therefore, the
presence of a long-term relationship is confirmed.

The estimated cointegrated relation is given as follows: COIN1= (FCPI-CCPI)-
0.38*MU-0.09*OILP-0.0016*t. Long-run elasticities of uncertainty and oil prices
remained practically unchanged. This finding suggests that the stochastic trend in the
difference between food prices and core prices is due to movements in uncertainty and
oil prices. A new ECM based on COINI1 is reported in Table 4.

Table 4. Estimated ECM for difference between food and core inflation (AFCPI- ACCPI)

Variable Estimate p-value
COIN1 | -0.103 0.00
AFCPI 0.229 0.00
Constant -0.041 0.00

Diagnostic statistics
R?=0.40, SC=-6.2525, Q(6)=5.16(0.52), Q(12)=16.65(0.16), Q(24)=21.99(0.58), Q*(6)=8.62(0.20),
Q2(12)=16.63(0.16), JB=0.05(0.97)
Note: The same dummies as in Table 3 are included.

Source: Author’s calculations

The deviation of food prices from core prices is significantly equilibrium-adjusted
toward long-run relation with oil prices and uncertainty. The monthly adjustment is
estimated at around 10%.

Analysis of the dynamic structure based on SVAR model

To determine the dynamic impact of oil price and uncertainty shocks on food prices,
VAR model is employed. The model includes the following variables: oil prices
(OILP), indicator of macroeconomic uncertainty (MU), core price index (CCPI) and

food price index (FCPI). Specifically, VAR(8) model with constant, trend, and eight
impulse dummy variables is estimated. Number of lags is chosen according to the
sequential testing of lags significance. Model contains impulse dummy variables that
are designed to account for several one-time outliers. They are defined as: D1={1, for
January 2009; 0, otherwise}, D2={1, for March 2011; 0, otherwise}, D3={1, for May
2012; 0, otherwise}, D4={l, for February 2015; 0, otherwise}, D5={1, for August
2016; 0, otherwise}, D6={1, for March 2020; 0, otherwise}, D7={1, for April 2020; 0,
otherwise} and D8={1, for May 2020; 0, otherwise}. Several multivariate tests confirm
that the model performs statistically well (Tables 5).
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Table 5. Multivariate test statistics

Test for Value p-value

Autocorrelation of order 1 22.87 0.12

Autocorrelation of order 2 13.12 0.66

Autocorrelation of order 6 14.41 0.57

Autocorrelation of order 12 9.15 0.91

Normality 12.28 0.14

Note: Autocorrelation and normality results are obtained using the multivariate LM and multivariate
Doornik-Hansen tests, respectively.

Source: Author’s calculations

Structural shocks are identified by imposing short-run restrictions that form a recursive
model. The ordering of the variables is as follows: oil prices (OILP), indicator of

macroeconomic uncertainty (MU), core price index (CCPI ) and food price index FCPI
It is assumed that the following restrictions apply: 1) Domestic shocks do not have
contemporaneous effects on oil prices, 2) Only oil price shocks have contemporaneous
effects on macroeconomic uncertainty, 3) Shocks in food price index do not have
contemporaneous effects on core price index. The SVAR model is estimated, and the
results indicate that oil price shocks do not have a statistically significant contemporaneous
impact on core and food prices. Also, uncertainty shocks do not affect core prices within
the same month. Consequently, three more zero restrictions are imposed on matrix that

governs the contemporaneous interaction between variables (4g).

1 0 0 0
d_;t%l 1 0 0
°~lo o 1 o0

) . 0 .;I.sz ';I'JeE 1 3
The structural parameters in matrix 0 0 are estimated by
maximum likelihood method (Table 6). The results indicate that a positive shock in oil
prices corresponds to a reduction in macroeconomic uncertainty within the same month

(A31). However, such an outcome can be explained by the huge exogenous shocks in
2008 and 2020, to which oil prices and uncertainty reacted in opposite directions. The
partial correlation coefficient between these two variables, that controls the influence
of two exogenous shocks, is in fact positive (0.12). The empirical findings suggest

that shocks in macroeconomic uncertainty (A5%) and core price index (45%) have a
statistically significant contemporaneous impact on food prices. Specifically, an increase
in macroeconomic uncertainty leads to a rise in food prices within the same month.
Also, a positive shock in core price index causes food prices to rise within the same
month. Imposed restrictions are accepted as empirical valid, because the likelihood
ratio test statistic for overidentifying restrictions is 2.42 with the p-value 0.49.
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Table 6. Estimates of structural parameters

s;:l;ﬁli:::s Estimate Std. error z-statistic p-value
gt 0.0 0.02 2.90 0.04
g7 -0.08 0.03 2.73 0.01
25° 0.74 0.38 -1.94 0.05

Source: Author’s calculations

From the estimated SVAR, impulse response analysis and forecast error variance
decomposition are performed. Figure 2 depicts accumulated impulse response functions
for food price index. The results indicate that a positive shock in oil prices does not
affect food prices in the first nine months. However, starting from the tenth month, a
statistically significant positive effect is found. A positive shock in macroeconomic
uncertainty has a statistically significant positive effect on food prices within the first
year, whereas a positive shock in the core price index has a statistically significant
positive impact on food prices even after two years.

Figure 2. Accumulated impulse response functions for food price index

Response af FCPI to OILP shock Respanse of FCPI 1o MU shock

2 ’,«"f 2
-
/’i
1 ,,f"ff 1
1 —— T O ——— e
1 o |
7 4 & B 10 17 14 16 18 20 2 M 2 4 6 8§ 10 12 14 16 18 20 17 M
Response of FCPI to CCPI shock Response of FCPI to FCP shock
2 s 2
-
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—— izl e S
, _o=== _— —
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1 o |
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Note: Orange lines represent 95% confidence intervals. They are calculated using standard
percentile bootstrap with 1000 bootstrap repetitions.

Source: Author’s calculations
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Table 7 presents the results of the forecast error variance decomposition. The figures
show the percentage of the forecast error variance of food price index that can be
explained by individual shocks at different time horizons (1, 6, 9, 12, 18 and 24
months). The contribution of macroeconomic uncertainty is estimated at 17%, 16%
and 12% for 6, 9 and 12 months respectively. For the 24 months horizon, however,
the contribution of uncertainty drops to 3%. The results show that oil and core

prices play a more important role as the time horizon increases. In particular, a 20%
of fluctuations in food prices are explained by the oil price shock at a 12 months
horizon, and 51% at a 24 months horizon. The contribution of the core price index is
estimated at 23%, 31% and 24% for 9, 12 and 24 months respectively. Own shocks to
food prices account for 56% of their own variability after 9 months and 22% after 24
months.

To summarize, the impact of uncertainty on the variability of food prices is greatest
over a six-month period. After that its influence on the variability of food prices
decreases. The influence of oil prices gradually increases and becomes the dominant
factor in the variability of food prices after one and a half years.

Table 7. Forecast error variance decomposition of food price index
(in %; values in each row sum to 100%)

Horizon Shock in OILP | Shock in MU Shock in CCPI | Shock in FCPI
(in months)

1 0.1 4 2 93.9

6 2 17 10 71

9 5 16 23 56

12 20 12 31 37

18 47 5 29 19

24 51 3 24 2

Source: Author’s calculations

Conclusions and discussions

The paper provides econometric results on multivariate time series modelling of food
prices in Serbia over the period 2007-2022. The dynamics of food prices are examined
using the dynamics of the following time series: core prices in Serbia, uncertainty about
the macroeconomy in Serbia and world oil prices. Two different econometric aspects
are considered. First, the long-run behavior of food prices in the context of cointegration
is investigated. Second, the dynamic responses of food prices to exogenous shocks are
discussed using SVAR.

The results indicate that food prices are determined in the long run by core prices,
domestic uncertainty and world oil prices. While oil prices are the cost-driving
factor, the indicator of macroeconomic uncertainty in Serbia provides a composite
measure of macroeconomic instability that takes into account the effects of the various
macroeconomic factors. An alternative interpretation of the cointegration result shows
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that the deviation of food prices from core prices is explained in the long run by
macroeconomic uncertainty and oil prices. The recent rise in food prices above the
core price level can therefore be attributed to the positive impact of both oil prices and
domestic macroeconomic uncertainty.

The long-run elasticity of domestic uncertainty is estimated at 0.36% and the long-run
elasticity of oil prices at 0.09%. These estimates differ from the estimates in Chen,
Gummi, Lu and Hassan (2024) for a panel of higher income oil-importing countries that
includes Serbia (0.57% and 0.33% for global uncertainty and oil prices, respectively).
These values are not directly comparable due to differences in the data structure, the
methodology applied and the uncertainty concept used, but they at least confirm a
positive significant reaction of food prices to uncertainty and global oil prices.

Looking at the dynamic response of food prices to unexpected random shocks in the
considered variables, derived from the SVAR specification, main results show that over a
one-year horizon about one third of the fluctuations in food prices can be attributed to the
variability of shocks in uncertainty and oil prices. The relevance of these shocks increases
with the time horizon, so that their relative influence is slightly more than half after two years.

The impact of uncertainty is greatest over a period of six months, after which it decreases.
On the other hand, the influence of oil prices gradually increases and becomes the
dominant factor in the variability of food prices after a year and a half. In the short term,
therefore, uncertainty shocks play a more important role, but in the long term, oil price
shocks predominate.

In Mladenovi¢, Arsi¢ & Nojkovi¢ (2024), it was found that world energy prices
significantly determine Serbian inflation as measured by the consumer price index.
It is further argued that Serbia, as a small country that has no influence on global
energy prices, can neutralize the negative effects of sharp fluctuations in world energy
prices by concluding long-term energy contracts, building energy storage facilities
and introducing administrative price control, especially in the short term. The same
measures can be advocated as a control mechanism for food prices in times of high
macroeconomic instability and rising oil prices.
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ABSTRACT

The study examines the economic feasibility of procuring
local agricultural products in small and medium-sized hotels,
emphasizing key factors influencing managerial decision-
making. By integrating perceived cost savings, supplier
reliability, customer demand, and regulatory support,
this research provides a comprehensive framework for
understanding the benefits and challenges of local sourcing
in the hospitality sector. The empirical analysis is based
on a survey conducted among hotel managers in Serbia,
utilizing structural equation modeling (SEM) to assess
the significance of proposed relationships. The findings
confirm that supplier reliability and customer demand play
a crucial role in shaping procurement decisions, while cost
savings and regulatory support also contribute to economic
feasibility. These results align with existing studies on
sustainable procurement and local supply chains in tourism,
reinforcing the importance of fostering stable partnerships
between hotels and local producers.

Introduction

The hotel industry increasingly recognizes the importance of optimizing procurement
chains to enhance business efficiency and improve service quality. One of the key
aspects of this process is the procurement of local agricultural products, which can
contribute to cost reduction, better quality control, and strengthened collaboration with
local suppliers. Research has shown that managerial procurement decisions depend
on various factors, including supply reliability, perceived economic feasibility, and
regulatory support (Ghafourian et al., 2022; Gaji¢ etal., 2023a,b). Additionally, adapting
business models to market and consumer needs can be crucial for hotel competitiveness
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(Wong, 2022). Although numerous studies have examined procurement strategies
in the hospitality industry, the specific context of Serbia remains underexplored.
There is a lack of data on how hotel managers perceive the economic feasibility of
procuring local products, what factors influence their decisions, and to what extent
regulatory frameworks facilitate or hinder this process. Previous studies suggest that
business models can be adjusted to local conditions through innovative strategies and
partnerships (Mehrotra & Jaladi, 2022; Gaji¢ et al., 2023b), yet it remains unclear how
willing hotel managers are to implement these approaches in practice.

The aim of this study is to analyze the key factors influencing hotel managers’ decision-
making regarding the procurement of local agricultural products. Specifically, the
focus is on supplier reliability, perceived cost feasibility, expected guest demand,
and regulatory support. By analyzing these factors, the study seeks to fill a gap in the
literature and provide a deeper insight into the specific challenges and opportunities
that arise in this process in Serbia. Unlike previous research that predominantly focuses
on procurement practices in large hotel chains or international markets, this study
offers a novel perspective by examining small and medium-sized hotels in Serbia.
These establishments face distinct economic and logistical constraints that influence
their procurement strategies, yet they are often overlooked in academic discussions.
By analyzing the interplay of supplier reliability, cost efficiency, guest demand, and
regulatory support, this study provides an integrative framework that captures the
complexities of local procurement within this unique market segment. Furthermore, it
offers practical insights into how procurement strategies can be optimized in response to
market-specific conditions, thereby contributing to the growing discourse on sustainable
supply chain management in the hospitality sector. Despite the recognized benefits of
local procurement, hotel managers face multiple challenges when making sourcing
decisions, ranging from cost considerations to supplier reliability and regulatory
constraints. Understanding their perceptions of economic feasibility and the factors
shaping their procurement choices is crucial for developing sustainable procurement
strategies. In this context, the key research question arises:

Towhatextent do hotel managers perceive the economic feasibility of sourcing local agricultural
products, and what are the main challenges influencing their procurement decisions?

Although several studies have examined procurement strategies in the hospitality
industry, this study provides a unique contribution by specifically analyzing small and
medium-sized hotels in Serbia. Unlike previous research that focused primarily on
large hotel chains or international markets, this study highlights the specific economic
and regulatory challenges faced by local hotel managers. By integrating managerial
decision-making factors into a structured framework, it extends existing literature on
sustainable procurement and hotel supply chain management.
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Theoretical background

The importance of integrating local agricultural products into the hotel industry

The integration of local agricultural products into the hotel industry represents a
significant strategic approach that enables the enhancement of gastronomic quality,
cost optimization, and the strengthening of connections between hotels and the local
community (Thomas-Francois et al., 2017). Small and medium-sized hotels, in
particular, can benefit from using local products, as this allows them to differentiate
their offerings and align with contemporary tourist preferences, which increasingly
emphasize authenticity and sustainability (Chen, 2022; Prevolsek et al., 2024).

Short supply chains play a crucial role in the economic aspect of sourcing local products,
as they reduce dependence on intermediaries and facilitate direct collaboration with
producers. This model not only contributes to lowering transportation and storage costs
but also increases the freshness and quality of ingredients used in hotel restaurants
(Berti, 2020). Additionally, transparency in the supply chain fosters guest trust, as
tourists are increasingly interested in the origin of their food and the methods of its
production (Sigala, 2014).

Beyond economic advantages, integrating local products enhances the competitive
position of hotels by creating unique gastronomic experiences. Authentic cuisine
becomes an essential component of the tourism offer, allowing guests to engage with the
local culture and traditions through gastronomy (Vukoli¢ et al., 2023; Recuero-Virto &
Arrospide, 2024). Hotel restaurants that feature dishes made from local ingredients can
foster greater guest loyalty, as tourists increasingly prefer hotels that provide sustainable
and high-quality food adapted to local specificities (Baratta & Simeoni, 2021).

In addition to economic and marketing benefits, the use of local agricultural products
contributes to the sustainability of hotel operations (Chung, 2020). Reducing the
transportation of goods over long distances has a positive impact on environmental
protection by lowering carbon dioxide emissions and minimizing the negative
ecological effects of global supply chains. Sustainable food procurement approaches
are becoming part of a broader strategy for responsible hotel operations, which can
enhance brand perception and attract environmentally conscious tourists (Han, 2020;
Wong, 2022).

Despite numerous advantages, the process of integrating local agricultural products
can be challenging due to the seasonality of supply, variations in product quality,
and logistical constraints. Small and medium-sized hotels often face difficulties in
maintaining a consistent supply, as local producers may not always have the capacity
to meet constant demand (Panno, 2020). Moreover, the higher price of local products
compared to mass-produced alternatives can pose a challenge to achieving optimal
economic sustainability.
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Managing these challenges requires well-planned procurement strategies, the
development of partnerships with producers, and the adaptation of menus to seasonal
products (Sutomo & Mukhlis, 2023). Hotels that successfully integrate local
agricultural products into their offerings can achieve long-term benefits, including
increased attractiveness of their gastronomic offer, improved relationships with the
local community, and enhanced sustainability in an increasingly competitive tourism
sector (Enzenbacher, 2020; Meneguel et al., 2022).

Economic feasibility in the hotel industry

Economic feasibility represents one of the key factors in the sustainability and
successful operation of hotels, with particular attention given to cost optimization,
revenue growth, and efficient resource management (Khalil et al., 2024). Small and
medium-sized hotels face challenges in achieving financial stability, as they often
operate with limited budgets and depend on seasonal fluctuations in demand (Okeke
et al., 2024). Therefore, efficient management of economic feasibility is crucial for the
long-term sustainability of their business operations.

One of the fundamental aspects of economic feasibility in the hotel industry relates to the
rationalization of operational costs through procurement optimization, waste reduction,
and efficient inventory management. Direct collaboration with local producers can
contribute to lowering food procurement costs, eliminating intermediaries, and
improving the quality of products used in hotel services (Obrenovic et al., 2020;
Bhattacharya et al., 2024). Additionally, investments in energy-efficient systems and
sustainable operational practices can reduce fixed costs in the long run and increase
hotel profitability (Panti¢ et al., 2021; Orynycz & Tucki, 2021).

Revenue growth through service diversification and adaptation to market trends is
another important aspect of economic feasibility. Hotel restaurants, wellness centers,
event organization, and additional tourist activities can help generate new revenue
streams, thereby reducing reliance on accommodation services alone (Scheyvens &
Laeis, 2022; Khalil et al., 2024). The personalization of services and the application
of digital technologies in guest communication enable more precise targeting of
customer segments and increased satisfaction, leading to higher rates of repeat visits
and recommendations (Das et al., 2024).

Seasonality presents a significant challenge to economic feasibility in the hotel industry,
particularly for small and medium-sized hotels located in destinations with pronounced
seasonal fluctuations. To mitigate the risk of revenue decline during off-peak periods,
hotels implement flexible pricing strategies, create special packages for guests, and
develop loyalty programs that encourage bookings throughout the year (Dalir, 2024).
Additionally, service diversification through the organization of themed events,
gastronomic festivals, or business conferences can significantly reduce the impact of
seasonality on business performance (Kwiatkowski et al., 2024).
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Labor cost management is another factor that significantly affects the economic
feasibility of hotels (Yacoub & ElHajjar, 2021). Optimizing workforce deployment
through efficient shift planning, investing in employee training, and utilizing automation
technologies for certain operations can lead to substantial reductions in operational
costs. The implementation of modern software solutions for reservation and hotel
operations management contributes to better cost control and increased business
efficiency (Dyshkantiuk et al., 2020).

The long-term sustainability of economic feasibility in the hotel industry depends on
the ability to adapt to market changes, innovate in service offerings, and strategically
manage resources. Hotels that successfully balance cost optimization with service
quality improvements can gain a competitive advantage and achieve long-term financial
stability in a dynamic and challenging business environment (Bardukova, 2023; Khalil
et al., 2024).

Sustainability and local supply chains

Sustainability in the hotel industry is becoming one of the key factors for long-term
development, with local supply chains playing a central role in achieving ecological,
economic, and social responsibility (Achmad & Yulianah, 2022). The use of local
agricultural products in hotel offerings not only contributes to reducing negative
environmental impacts but also strengthens the economic stability of local communities
and improves the quality of gastronomic services (Maynard et al., 2020).

Local supply chains enable hotels to reduce carbon dioxide emissions resulting from the
long-distance transportation of goods, thereby directly contributing to environmental
protection. Using products sourced from the immediate surroundings helps preserve
biodiversity, reduce packaging waste, and support sustainable agriculture (Xia et al.,
2022). Moreover, eliminating long distribution chains reduces the need for storage and
extended food processing, thereby improving the nutritional value of products used in
hotel restaurants (Xia et al., 2022; Omar et al., 2024).

The economic sustainability of local supply chains is reinforced by the fact that
direct collaboration with producers eliminates intermediaries, allowing hotels to
procure fresh products at competitive prices (Ciulli et al., 2020). At the same time,
this cooperation fosters the development of small and medium-sized agricultural
enterprises, strengthening the local economy and reducing dependence on global
market fluctuations. The hotel sector, particularly when relying on local resources,
can contribute to creating a stable market for small producers, thereby promoting
sustainable economic development in rural areas (Polukhina et al., 2021).

In addition to ecological and economic benefits, local supply chains enhance the
destination’s identity through an authentic gastronomic offering. The use of local
products allows hotels to develop unique menus based on traditional recipes and seasonal
ingredients, increasing the destination’s attractiveness and encouraging guest interest
in local culture (Vukoli¢ et al., 2023; Stalmirska, 2024). This practice can positively
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influence the perception of service quality, increase guest loyalty, and contribute to
better hotel promotion through recommendations and digital communication channels
(Van Huy & Thai Thinh, 2024).

Although local supply chains offer numerous advantages, their implementation in the
hotel industry can be challenging due to the seasonality of production, inconsistent
product quality, and limited capacities of small producers (Liu & Li, 2024). Hotels
often need to adjust their procurement strategies to ensure a continuous supply and
align their offerings with market fluctuations (Santa et al., 2025). Maintaining long-term
partnerships with local producers, investing in logistical infrastructure, and flexibly
adapting menus to seasonal products are key strategies for successfully integrating
local supply chains (Marusak et al., 2021; Liu & Li, 2024).

Sustainability in the hotel industry is becoming an increasingly important criterion for
guests, who are increasingly considering ecological and social aspects when choosing
accommodations (Flori¢i¢, 2020). The integration of local products into hotel offerings
is not only an economically viable practice but also a way for hotels to respond to the
growing demand for sustainable and authentic tourism experiences (Chen, 2022).

Theories of managerial decision-making in procurement

Managerial decision-making in hotel procurement is a complex process that requires
the analysis of multiple factors, including cost efficiency, supply reliability, customer
preferences, and regulatory frameworks. Procurement decisions affect not only
the operational performance of hotels but also their competitive position, business
sustainability, and guest perception of service quality (Vasilakakis & Sdrali, 2023).
Efficient procurement management enables hotels to optimize costs, ensure a stable
supply chain, and respond to market trends that shape demand for specific product
categories (Ceynowa et al., 2024). In a theoretical context, managerial procurement
decisions can be examined through several key dimensions: perceived cost savings
(Perceived Cost Savings — PCS), supply reliability (Supplier Reliability — SR), customer
demand (Customer Demand — CD), and regulatory support (Regulatory Support — RS).
These dimensions play a crucial role in shaping hotel procurement strategies, with each
factor having a different impact on operational and financial performance (Mohammed
etal., 2022; Ceynowa et al., 2024).

Cost efficiency is one of the most important factors in procurement decision-making,
as it directly influences hotel profitability. Managers choosing between global and local
suppliers consider perceived cost savings a critical factor, as reducing expenses on
transportation, eliminating intermediaries, and securing more flexible payment terms
can improve financial outcomes (Cho, 2021). The use of local agricultural products,
therefore, represents a potential cost-saving strategy, particularly in markets where
logistics costs significantly impact overall operational efficiency. However, uncertainties
related to price volatility, supply seasonality, and the limited production capacity of local
suppliers may create financial risks that need to be managed strategically (Mishra et al.,
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2022). Given that perceived cost savings play a crucial role in determining procurement
feasibility, this study examines whether hotel managers’ cost perceptions positively
influence their willingness to source locally, thereby reinforcing the assumption that
cost efficiency is a key determinant of procurement decisions.

H1: Perceived cost savings positively impact the economic feasibility of local
procurement.

Supply reliability plays a crucial role in hospitality, as a consistent procurement process
directly affects service quality and operational efficiency. Hotel managers must assess
the stability of their suppliers, their ability to deliver products on schedule, and the
consistency of product quality to ensure uninterrupted business operations and guest
satisfaction (Le et al., 2021). While traditional global distribution networks offer stable
supply chains and standardized products, they remain vulnerable to market fluctuations,
transport disruptions, and external crises, which can jeopardize procurement efficiency
(Vasilakakis & Sdrali, 2023). In contrast, sourcing from local suppliers may enhance
flexibility and responsiveness, but it also introduces risks related to production capacity,
seasonal availability, and infrastructure limitations. Since procurement decisions
depend on the perceived reliability of suppliers and their ability to consistently meet
demand, this study examines whether hotel managers prioritize supply stability when
selecting local producers. This assumption is empirically tested through:

H2: Supplier reliability significantly influences hotel managers’procurement decisions.

Guest demand has a direct impact on managerial procurement decisions, as hotel
restaurants and food service sectors must adapt their offerings to market preferences
to ensure high satisfaction and customer loyalty. The increasing awareness of healthy
eating, sustainability, and food origin has led to growing demand for local, organic, and
seasonal products, prompting hotels to reconsider their sourcing strategies (Kim & Han,
2022). Consumers, particularly those seeking authentic and environmentally responsible
experiences, increasingly prefer hotels that incorporate locally sourced ingredients into
their menus. This shift in consumer expectations not only influences purchasing trends
but also pressures hotels to align their procurement decisions with market demand.
Given that guest preferences directly shape the feasibility of local sourcing, this study
examines whether increasing demand for local products encourages hotel managers to
integrate them into their supply chains. This assumption is empirically tested through:

H3:Guest demand plays a crucial role in determining the feasibility of sourcing local
products.

The regulatory framework and institutional support play a significant role in shaping
hotel procurement strategies. Government policies, subsidies, and support programs
for local producers can significantly influence hotels’ decisions to incorporate domestic
agricultural products into their offerings (Japutra & Situmorang, 2021). In many
countries, initiatives encourage hotels to use local resources through tax incentives,
financial support, and regulations promoting sustainable agriculture (Li et al., 2024).
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Hotel managers must monitor regulatory changes, collaborate with relevant institutions,
and leverage available incentives to maximize the economic and operational benefits of
a sustainable procurement strategy. Proper alignment with the legal framework ensures
hotels’ long-term business stability and better integration into the local economy
(Hussein et al., 2024).

H4:Regulatory support facilitates the integration of local agricultural products into
hotel supply chains.

Existing literature on integrating local agricultural products into the hotel industry
presents varying perspectives and findings, highlighting the complexity of this topic
(Ammirato et al., 2020). While many studies emphasize the benefits of using local
products, such as enhanced service quality, support for local economies, and reduced
environmental impact, others point to challenges and potential drawbacks of this
approach (Cvijanovi¢ et al., 2020).

One of the key arguments against local product integration relates to economic feasibility.
Some studies suggest that procuring local products can increase hotel operational costs
due to higher prices, seasonal supply variations, and limited capacities of local producers
(Alrawabdeh, 2021). These factors can negatively impact profitability, especially for
smaller hotels with constrained budgets.

These contradictory findings underscore the need for further research and careful
consideration when making decisions about integrating local agricultural products
into hotel offerings. Each hotel should conduct a thorough analysis of its operational
capacities, market characteristics, and the availability of local resources to determine
the most optimal approach that balances the advantages and potential challenges of this
concept (Khalil et al., 2024).

Figure 1. Theoretical model
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Methodology

Sample and procedure

The study was conducted on a sample of 463 managers employed in small and medium-
sized hotels in Serbia, aiming to analyze their perception of the economic feasibility
of procuring local agricultural products. The sample was carefully designed to include
managers from various hotel business sectors, including general managers, F&B
managers, operations managers, and procurement managers, ensuring a comprehensive
overview of attitudes and challenges related to the integration of local products into
hotel offerings. Data were collected exclusively in the field through face-to-face surveys
conducted between August and December 2024 across five key tourist destinations
in Serbia: Belgrade, Novi Sad, Kopaonik, Zlatibor, Ni§, and Vrnjacka Banja. These
destinations were strategically selected as they represent major urban and mountain
tourism centers with a well-developed hospitality industry and significant potential for
collaboration with local agricultural producers. Respondents were approached through
direct hotel visits, with prior announcements and coordination with managerial teams
to ensure active participation and relevant responses.

Figure 2. Research area
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The data were collected through structured, on-site surveys. The questionnaire was
designed to include demographic information about respondents, their attitudes toward
the procurement of local agricultural products, and the key factors influencing their
perception of the economic feasibility of this supply model. To mitigate moral hazard,
which can arise in studies of this nature, responses were collected anonymously, with
respondents explicitly informed that there were no correct or socially desirable answers.
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The purpose of the research was to provide an objective analysis of market conditions
and managerial perspectives. A pilot study was conducted in July 2024 with a smaller
sample of 30 managers from Belgrade, Novi Sad, and Zlatibor to test the clarity and
relevance of the questionnaire. The results indicated that some questions required
additional refinement and adaptation to industry-specific terminology. Based on
respondent feedback, minor adjustments were made to improve the clarity and precision
of statements, ensuring that the final questionnaire aligned with the study’s objectives.
Most respondents had between six and fifteen years of experience in the hospitality
sector, with an average age ranging from 34 to 43 years. The educational background of
the sample revealed that the majority held undergraduate and master’s degrees, while
a smaller portion had secondary or doctoral education. The hotels in which they were
employed primarily belonged to the 2- to 4-star category, with capacities ranging from
10 to 80 rooms. The most represented positions among respondents were operational
and general managers (Table 1).

Table 1. Socio-demographic characteristics of respondents

Position Hotel Size Location Year.s of Age | Education Hotel
Experience Category

Operations 20-50 rooms Tourist region 11 38 MSc 3%
Manager
Procurement 10-30 rooms Urban 12 37 | Bachelor’s 2%
Manager
General High *
Manager 30-30 rooms Rural 6 33 School 4
Operations 20-50 rooms Urban 8 39 | Bachelor’s 3*
Manager
F&B 10-30 rooms Rural 8 38 | Bachelor’s 2%
Manager
General 30-80 rooms Urban 14 41 MSc 4%
Manager
Procurement 10-30 rooms Tourist region 9 36 PhD 3*
Manager
General 20-50 rooms Rural 15 43 | Bachelor’s 4%
Manager
Operations 10-30 rooms Utrban 10 35 High 2%
Manager School
F&B ; ; ’

30-80 rooms Tourist region 7 34 | Bachelor’s 3*
Manager

Source: Authors’ research

Measurements

The study employs a structured questionnaire to measure key constructs related to
hotel managers’ perceptions of the economic feasibility of procuring local agricultural
products. The measurement items were adapted from existing literature to ensure
construct validity and relevance to the hospitality industry. Specifically, statements
related to Perceived Cost Savings (PCS) were modified from studies on procurement
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efficiency in tourism supply chains (e.g., Chatzitheodoridis & Kontogeorgos, 2020),
while Supplier Reliability (SR) constructs were derived from research on supply chain
stability (e.g., Susila et al., 2024). Customer Demand (CD) items were adapted from
studies analyzing tourist food preferences (Scheyvens & Laeis, 2022), and Regulatory
Support (RS) constructs were modified based on prior research on policy incentives for
local sourcing (Yi et al., 2024). The dependent variable, Economic Feasibility (EF), was
developed based on studies evaluating the financial benefits of local procurement in the
hospitality sector (Wondirad et al., 2021). A five-point Likert scale was used to measure
all constructs, ranging from 1 (strongly disagree) to 5 (strongly agree). This approach
ensures consistency in responses and allows for reliable comparison of managers’
perceptions. The questionnaire consisted of 15 items distributed across five constructs.

Data Analysis

The data were analyzed using SPSS 26.00 for descriptive statistics and SmartPLS 4
for structural equation modeling (SEM). In the initial phase, a thorough examination
of the data was conducted to assess response characteristics and ensure the initial
validation of variable distribution. Mean values (M) and standard deviations (SD) were
calculated for all questionnaire items, allowing an analysis of central tendency and data
variability. Particular attention was given to identifying potential outliers and extreme
values to ensure that the dataset was not subject to significant deviations that could
impact further factor analysis. An Exploratory Factor Analysis (EFA) was performed
to identify the latent structure of the variables reflecting hotel managers’ perceptions
of the economic feasibility of procuring local agricultural products (Widaman, &
Helm, 2023). The suitability of the data for factor analysis was confirmed using the
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (0.861) and Bartlett’s test
of sphericity (y* = 512.376, df = 105, p < 0.001), indicating appropriate correlations
among variables (Siiriicii et al., 2022). Factors were extracted using the Principal
Component Analysis (PCA) method, retaining only those with eigenvalues greater than
1, in accordance with Kaiser’s criterion (Marsh et al., 2019). A Varimax rotation was
then applied to improve factor interpretation and reduce cross-loadings. The final factor
solutions included only indicators with factor loadings greater than 0.30, while those
with high cross-loadings were eliminated to ensure clear differentiation between factors
(Stirticii et al., 2022). The obtained factor structure identified five key dimensions
influencing managers’ perceptions of economic feasibility in local procurement,
forming the foundation for further Confirmatory Factor Analysis (CFA) and construct
validity assessment (Widaman & Helm, 2023). For CFA, validation metrics were
tested to confirm convergent and discriminant validity, as well as overall model fit. The
results showed that the Average Variance Extracted (AVE) for all factors exceeded the
recommended threshold of 0.50, confirming that the indicators adequately explained
their latent constructs (Canivez et al., 2020). Correlation analysis among factors further
demonstrated that none exhibited overlap greater than their AVE values, ensuring that
constructs measured distinct concepts and confirming discriminant validity (Marsh et
al., 2019). To evaluate the model fit, standard goodness-of-fit indicators were analyzed.
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The Chi-square test yielded y*> = 254.678 with 84 degrees of freedom (p < 0.001)
(Beauducel & Wittmann, 2005).

The Comparative Fit Index (CFI) was 0.945, while the Tucker-Lewis Index (TLI) was
0.932, both exceeding the recommended threshold of 0.90. Additionally, the Root Mean
Square Error of Approximation (RMSEA) was 0.054, falling within the acceptable range of
<0.08, while the Standardized Root Mean Square Residual (SRMR) was 0.048, confirming
adequate model fit (Canivez et al., 2020). These results further validated the factor
structures identified in the EFA phase, ensuring the reliability and validity of the constructs
used in the study. As part of the CFA, a multicollinearity check was performed to ensure
the independence of indicators and reduce the risk of redundancy among variables. The
Variance Inflation Factor (VIF) values ranged between 1.24 and 3.32, indicating no serious
multicollinearity issues, as all values remained below the critical threshold of 5. Additionally,
Standardized Regression Weights (SRW), measuring the strength of relationships between
latent factors and their indicators, ranged from 0.67 to 0.88, confirming that all indicators
reliably predicted their associated factors (Marsh et al., 2019).

Finally, SEM analysis in SmartPLS 4 was used to examine the relationships among key
factors influencing the economic feasibility of local procurement in small and medium-
sized hotels (Pering, 2020). The model was evaluated to confirm construct validity and
reliability, as well as to analyze direct, indirect, and total effects among the studied variables.

Results

Results of descriptive and factor analysis

The results of the reliability and convergent validity analysis confirm the consistency and
stability of all measured factors. All constructs demonstrated satisfactory Cronbach’s
alpha (o) values, indicating strong internal consistency (Table 2). The perceived cost
savings (PCS) factor showed moderately high mean values, with the highest-rated
statement being that local product transportation is cheaper than imported products (m
=4.89, sd = 0.90), highlighting managers’ recognition of economic benefits. Supplier
reliability (SR) exhibited strong reliability (o = 0.902), with managers acknowledging
the feasibility of long-term cooperation with local suppliers (m = 4.55, sd = 0.98) and
their overall reliability (m = 4.36, sd = 1.10). Customer demand (CD) emerged as
a significant factor, with high mean values and strong correlations. Guests strongly
prefer meals made from local ingredients (m = 4.20, sd = 0.88), and their use positively
influences guest loyalty (m=4.10, sd = 1.02). Regulatory support (RS) showed slightly
lower mean scores, with the highest-rated statement regarding government subsidies
(m = 3.85, sd = 1.15), suggesting limited institutional support for integrating local
products into hotel operations. Economic feasibility (EF) demonstrated the highest
reliability (o = 0.941), with strong managerial perceptions of the financial benefits of
local procurement. The statement that collaboration with local producers improves hotel
economic sustainability (m = 4.50, sd = 0.78) further reinforces managers’ recognition
of the long-term advantages of this approach.
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Table 2. Reliability and convergent validity test

Factor Abbreviation Statement m sd (1} A
Procuring local products reduces

costs compared to imported ones.
Perceived Cost Collaboration with local suppliers

Savings (PCS) PCS2 enables more flexible pricing.

PCS1 444 |1.21 [0.756 [0.714

3.84 |1.44 [0.715 [0.766

Transporting local products
PCS3 is cheaper than transporting 4.89 [0.90 |0.743 10.800
imported products.

Local suppliers regularly deliver
high-quality products.

Supplier SR2 The reliability of supply from
Reliability (SR) local producers is high.

SR1 491 10.80 [0.902 [0.700

436 |1.10 [0.802 [0.858

It is possible to establish long-
SR3 term cooperation with local 4.55 (098 10.895 ]0.831
suppliers.

Hotel guests prefer meals
prepared with local ingredients.
The use of local products
increases guest satisfaction.
Marketing local products
contributes to guest loyalty.
Government subsidies encourage
RS1 the use of local products in 3.85 [1.15 |0.815 [0.741
hotels.

Regulatory There are incentives for hotels
Support (RS) RS2 that use local agricultural 3.75 [1.22 0.789 |0.760
products.

The regulatory framework
RS3 supports short supply chains in 4.00 [1.10 |0.854 |0.799
the hospitality industry.

The use of local agricultural
EF1 products contributes to increasing [4.35 [0.90 [0.941 [0.881
hotel revenue.

CD1 420 10.88 [0.918 [0.820

Customer Demand

(CD) CD2 445 10.76 (0.873 (0.812

CD3 4.10 [1.02 [0.929 [0.854

Economic

Feasibility (EF) Collaboration with local

EF2 producers improves the economic |4.50 [0.78 |0.922 |[0.859
sustainability of hotels.
Integrating local products reduces
overall hotel operating costs.

EF3 4.25 10.95 [0.903 ]0.832

*Note: m — arithmetic mean, sd — standard deviation, a - Cronbach alpha, A — factor loading
Source: Authors’ research

The reliability and convergent validity analysis confirm the robustness of the measured
constructs (Table 3). Cronbach’s alpha () values for all factors exceed the acceptable
threshold of 0.7, indicating strong internal consistency. Composite reliability (CR) values
further validate the reliability of each construct, with all exceeding 0.8, confirming the
stability of the measurement model. The average variance extracted (AVE) values range
from 0.522 to 0.710, meeting the recommended threshold of 0.50, which suggests that
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the indicators adequately explain their respective latent constructs. Eigenvalues confirm
that each factor explains a significant portion of the variance, with perceived cost savings
(PCS) explaining the highest proportion (23.252%), followed by supplier reliability (SR)
(21.842%) and customer demand (CD) (20.893%). The cumulative variance explained by
the factors reaches 99.673%, demonstrating the strong explanatory power of the model.

Table 3. Reliability and convergent validity test for the factors

Eigen % Cumulative
Factor m sd o Value Variance % CR AVE

Perceived Cost 439| 1.18] 0.738 3.402 23252 22.859| 0.860| 0.710
Savings (PCS)

(ssu%mer Reliability |4 461 0.92| 0.864 3.195 21.842 45.166| 0.844| 0.643
(Célg;’mer Demand 1, 11 003 0.810 3.057 20.893 65.777| 0.822| 0.522
Efg)ulat"ry Support | 4 501 0.77| 0.857 2.904 19.852 86.317| 0.916| 0.646
Economic

Fessibility (EF) 3.89| 1.03] 0.839 2.072 14.161 99.673| 0.852| 0.696

*Note: m — arithmetic mean, sd — standard deviation, a - cronbach alpha, CR - composite
reliability, AVE - average variance extracted.
Source: Authors’ research

The matrix displays correlations among variables, with all values being positive. The
strongest relationship is between PCS and SR (0.775), while the weakest is between
PCS and EF (0.378). Correlations range from moderate to high, with no indications of
extreme multicollinearity (Table 4).

Table 4. Correlations among variables

PCS SR CD RS EF
PCS 1.000 0.775 0.666 0.599 0.378
SR 0.775 1.000 0.733 0.601 0.654
CD 0.666 0.733 1.000 0.406 0.391
RS 0.599 0.601 0.406 1.000 0.446
EF 0.378 0.654 0.391 0.446 1.000

*Note: the diagonal is the AVE square root of each construct
Source: Authors’ research

Results of SEM analysis

Table 5 presents the results of the Fornell-Larcker criterion (below the diagonal) and
Heterotrait-Monotrait (HTMT) values (above the diagonal), while the diagonal contains
the squared AVE values. All square roots of AVE values (diagonal) are higher than
the corresponding correlations between constructs, confirming discriminant validity
according to the Fornell-Larcker criterion. Additionally, all HTMT values remain below
the 0.85 threshold, further supporting construct differentiation. These results indicate
that each latent construct measures a distinct concept without overlap with others,
reinforcing the model’s reliability in analyzing the relationships between variables.
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Table 5. Fornell-Larcker and HTMT values

PCS SR CD RS EF
PCS 0.843 0.853 0.733 0.659 0.416
SR 0.775 0.802 0.806 0.661 0.719
CD 0.666 0.733 0.722 0.447 0.430
RS 0.599 0.601 0.406 0.804 0.491
EF 0.378 0.654 0.391 0.446 0.834

Source: Authors’ research

The results of the model fit analysis indicate that the y*df ratio of 2.249 suggests an
acceptable fit of the data to the model. The RMSEA value of 0.078 further confirms a
good fit, while the high CFI value of 0.966 indicates that the model effectively explains
data variability. The low SRMR value of 0.054 suggests minimal differences between
the predicted and observed values, and the NFI value of 0.950 confirms the adequacy
of the model structure. The coefficient of determination (R?) of 0.531 implies that the
model explains more than half of the variance of the dependent variable, while the Q?
value of 0.583 demonstrates the model’s strong predictive relevance.

The structural path analysis confirms all proposed hypotheses, highlighting significant
relationships between key factors and the economic feasibility (EF) of procuring local
agricultural products. Supplier reliability (SR) has the strongest influence on EF (B =
0.770, t = 2.849, p = 0.027), confirming that the perceived stability and reliability of
local suppliers play a crucial role in managerial decision-making. Similarly, customer
demand (CD) positively impacts EF (B = 0.639, t = 2.727, p = 0.022), suggesting that
managers recognize the benefits of integrating local products into hotel offerings in
response to guest preferences. Perceived cost savings (PCS) also show a significant
positive effect on EF (B =0.425,t=5.330, p=0.016), supporting the idea that managers
value the potential for cost optimization through local procurement. Finally, regulatory
support (RS) has a moderate but significant impact on EF (f = 0.559,t=2.734, p =
0.015), indicating that government subsidies and legal incentives play an important but
not decisive role in procurement decisions. All obtained results show appropriate effect
sizes (f?), with SR exhibiting the highest effect (f> = 0.276), while the other factors
demonstrate moderate to low effects. These findings confirm that managers recognize
the value of local procurement through cost efficiency, supply reliability, guest demand,
and regulatory support, thereby validating the proposed model (Table 6).

Table 6. Path analysis and hypothesis testing

Hypothesis Path B m sd t p 2 Confirmation
H1 PCS — EF 0425 (0436 (0921 |5.330 ]0.016 [0.149 supported
H2 SR—EF [0.770 ]0.734 ]0.996 [2.849 0.027 ]0.276 supported
H3 CD—EF ]0.639 ]0.618 [0.514 |2.727 ]0.022 [0.198 supported
H4 RS —EF [0.559 (0546 |1.179 |2.734 (0.015 [0.132 supported

Source: Authors’ research
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The final model demonstrates significant positive relationships between the four
predictor variables (PCS, SR, CD, and RS) and economic feasibility (EF). Supplier
reliability (SR) has the strongest impact (B = 0.770), highlighting the crucial role of
dependable local suppliers. Customer demand (CD) and regulatory support (RS) also
contribute significantly (B = 0.639 and B = 0.559, respectively), while perceived cost
savings (PCS) shows a moderate but significant effect (p = 0.425).

These results confirm the validity of the research framework, emphasizing the importance
of these factors in hotel managers’ decision-making regarding the procurement of local
agricultural products (Figure 3).

Figure 3. Final model
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Source: Authors’ research

Discussion

The findings of our study provide valuable insights into the economic feasibility of
procuring local agricultural products for small and medium-sized hotels. The results
emphasize the key role of cost reduction, supplier reliability, customer demand, and
regulatory support in shaping managerial decisions, aligning with previous research.
The strong positive impact of supplier reliability on economic feasibility highlights
the importance of stable and efficient supply chains. These findings are consistent with
Susila et al. (2024), who underscored the significance of interconnectivity and efficient
supply chains in agro-tourism development. Our study confirms that supplier reliability
is not only crucial for agro-tourism but also plays a decisive role in procurement
decisions in the hospitality industry.

The influence of customer demand on economic feasibility further indicates that hotels
recognize the importance of adjusting to guest preferences, particularly when it comes
to local products. This is in line with Scheyvens and Laeis (2022), who emphasized
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the importance of integrating local food production into tourism offerings to support
sustainability goals. Similarly, Wondirad et al. (2021) highlighted that culinary tourism
contributes to regional economic growth and socio-cultural revitalization, reinforcing
our conclusion that demand for local products positively affects economic feasibility.
A moderate yet significant impact of perceived cost savings on economic feasibility
highlights the financial appeal of local procurement. These findings are in agreement with
Chatzitheodoridis and Kontogeorgos (2020), who demonstrated that small-scale tourism
ventures can leverage local resources to maintain economic stability during periods of
uncertainty. Our study further confirms that opportunities for cost reduction through local
sourcing can contribute to the financial sustainability of the hospitality sector.

Regulatory support also plays a crucial role in improving economic feasibility. These
results align with Yi et al. (2024), who emphasized the importance of government
incentives and support mechanisms in promoting rural tourism and strengthening
linkages between local communities and the tourism sector. Our study extends this
understanding by highlighting the role of regulatory frameworks in shaping managerial
decisions regarding the integration of local products. Overall, our findings validate
the proposed research model, demonstrating that cost efficiency, supplier reliability,
customer preferences, and regulatory incentives collectively influence managerial
decision-making. By aligning with the findings of Susila et al. (2024), Scheyvens and
Laeis (2022), Wondirad et al. (2021), Chatzitheodoridis and Kontogeorgos (2020), and
Yi et al. (2024), this study contributes to the growing body of knowledge on sustainable
procurement strategies in the hospitality industry.

The findings indicate that hotel managers generally perceive the economic feasibility
of sourcing local agricultural products as a viable strategy for improving business
efficiency and guest satisfaction. However, their procurement decisions are significantly
influenced by concerns related to supplier reliability, cost stability, and regulatory
support. While managers acknowledge the potential benefits of local sourcing, such as
cost reduction through lower transportation expenses and enhanced guest experience
due to fresh and authentic ingredients, they also highlight challenges such as seasonal
availability, price fluctuations, and logistical constraints. Addressing these barriers
through strategic supplier partnerships, flexible procurement models, and targeted
policy incentives can enhance the feasibility and long-term sustainability of local
procurement in the hospitality industry.

Conclusion

The study has demonstrated that procuring local agricultural products can be
economically viable for small and medium-sized hotels, provided key factors such
as supplier reliability, expected guest demand, perceived cost savings, and regulatory
support are in place. The findings emphasize the importance of collaboration between
the hospitality industry and local producers, which not only enhances business efficiency
but also contributes to the development of local communities. The results suggest that
strategic planning and the integration of local resources are crucial for strengthening
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hotel competitiveness, serving as a model for other markets and sectors. This study
provides a unique perspective on the economic sustainability of local procurement,
integrating managerial, market, and regulatory aspects. The clearly presented findings
make it accessible and useful not only to researchers and industry professionals but
also to non-experts seeking practical guidelines for business improvement. The study
contributes to global knowledge on tourism economics, offering direct benefits to
students, researchers, and hotel managers. It is recommended for anyone interested in
sustainable tourism strategies, as it enhances understanding and provides a foundation
for improving practices in the hospitality sector.

Theoretical and practical implications

This research significantly contributes to both theory and practice in hotel management,
particularly by analyzing the economic feasibility of local procurement. It expands
existing theoretical knowledge on managerial decision-making by highlighting
the importance of supplier reliability, guest demand, cost efficiency, and regulatory
support. Unlike previous studies that have primarily focused on procurement strategies
in large hotel chains or global markets, this study provides a unique contribution by
addressing the specific challenges faced by small and medium-sized hotels in Serbia.
By integrating economic, managerial, and regulatory aspects into an analytical
framework, the research offers a nuanced understanding of how procurement strategies
can be optimized in the hospitality sector.

From a practical perspective, the findings offer clear and actionable recommendations
for hotel managers to enhance the feasibility of local sourcing. Establishing long-term
partnerships with reliable local suppliers is essential to mitigating risks associated
with seasonality and supply chain disruptions, ensuring a consistent and high-quality
product supply. Additionally, flexible procurement strategies should be implemented
to balance cost optimization with supply stability, particularly in response to potential
price fluctuations and market volatility. Hotels can also leverage guest preferences
for authentic and sustainable products by strategically incorporating local food
offerings into their marketing and branding efforts, reinforcing consumer demand and
strengthening customer loyalty.

While the benefits of local procurement are well-documented, this study also
acknowledges the key barriers that may hinder its implementation. Supply chain
disruptions, logistical constraints, and price volatility remain significant challenges for
hotel managers seeking to integrate local products into their procurement strategies.
To address these concerns, collaborative models such as cooperative purchasing
agreements and regional supplier networks can help improve distribution efficiency and
cost-effectiveness. Moreover, technology-driven solutions, including digital inventory
management and predictive analytics, can assist in optimizing procurement decisions
and mitigating potential risks associated with local sourcing.
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Beyond hotel operations, the study emphasizes the role of policymakers in facilitating
a more supportive regulatory and economic environment for local procurement.
Policymakers should consider implementing targeted incentive programs, such as tax
reliefs, financial subsidies, and investment in logistical infrastructure, to enhance the
economic feasibility of sourcing local products. Additionally, the promotion of best
practices from real-world case studies—such as government-backed farm-to-hotel
initiatives or collaborative supply chain models—can provide industry stakeholders
with concrete strategies for successful implementation.

These insights extend beyond Serbia, as the challenges and solutions discussed in this study
are relevant to a wide range of tourism destinations where small and medium-sized hotels
play a crucial role in the local economy. By offering an integrative approach that balances
theoretical contributions with practical applications, this research provides valuable
guidance for hotel managers, local producers, and policymakers seeking to enhance the
sustainability and economic viability of local procurement in the hospitality industry.

Future research directions

Future research should focus on comparative studies across different regions and
industries to assess the generalizability of the model. Additionally, longitudinal
studies would provide deeper insights into the long-term economic benefits of local
procurement. Particular attention should be given to the impact of product seasonality
and the role of emerging technologies in procurement logistics. Further investigations
could also explore guest perceptions of authenticity and quality in local products, as
well as the environmental impact of local sourcing practices.

Limitations of the study

A key limitation of this study is its focus on the hotel industry in Serbia, which may
restrict the generalizability of the findings on a global scale. Additionally, as the research
is based on a cross-sectional study, it does not account for the long-term effects of local
procurement on hotel performance. Furthermore, sample selection may influence the
overall applicability of the results, as not all types of hotels or varied levels of guest
preferences were included. Future research should address these limitations to further
validate the economic feasibility of local procurement in the hospitality sector worldwide.
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Introduction

With its Constitution, laws, and the adoption of international standards, the Republic of
Serbia has committed itself to introducing a gender perspective in all policies and levels.

However, the gender equality index, according to Babovic (2016), says the opposite.
There are inequalities between women and men in all areas, including health, work,
power, knowledge, money, and time. The most considerable disparity lies in the domain
of money and labour. Also, when analysing employment policy, the lack of a gender
perspective can be observed, both in analysing the situation in the labour market and
in measures for improving the problem that should affect the systemic and structural
causes of gender inequality in the Serbian labour market. (Pantovi¢ et al., 2017).
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The biggest problem is the position of women in the countryside. The Committee on
the Elimination of Discrimination against Women discusses this issue in its Concluding
Observations. “There are inequalities between women in the city and women in the
countryside in the member state regarding living standards and employment, especially
older women. Therefore, Serbia must provide rural women, including older women,
with unhindered access to adequate living standards and employment.” (Jankovi¢ et al.
2016; Committee on the Elimination of Discrimination against Women, 2017).

Inequality is also observed in the total rural population in the Republic of Serbia.
The 2020 Eurostat Income and Living Conditions Survey points to the fact that the
population in the villages of Serbia is at greater risk of poverty and social exclusion
than the population in the cities. “The rate of risk of poverty and social exclusion is
46.8% in rural areas and 32.7% in urban areas”. The gender gap in the labour market is
more pronounced in other settlements than in the city. Although the difference in labour
market indicators between men and women has the same direction in both settlements,
the gender gap is more pronounced in rural settlements (the male unemployment rate is
lower). The labour force survey from 2017 points to large differences between the city
and the village: “The gap in employment rates in other settlements is 19.4%, while it is
11% in urban settlements.” (Eurostat, 2020)

Regarding the quality of employment, the data are truly devastating. Namely, almost
50% of women in rural areas are in vulnerable employment.

According to Brada$ et al. (2018): “Women in the countryside do not have working
hours, they are mostly engaged in unpaid domestic work, taking care of children and the
elderly is exclusively theirs. In addition, most of them are engaged in agricultural work.”

Women face more significant difficulties than men in accessing public services, social
protection, employment opportunities and the local and national labour market, both
due to cultural norms and security issues. Unpaid work that involves caring for children,
the sick and the elderly further hinders the ability of rural women to take advantage of
off-farm employment and market opportunities in the agricultural sector.

UN Women, FAO, IFAD and WFP agreed to provide a comprehensive response to the
UN system to support rural women’s economic empowerment through joint actions.
Each agency has a comparative advantage for this work: FAO’s professional and
technical knowledge, policy assistance in agriculture and food security, and IFAD co-
finances rural investment programs and has an intensive presence in rural areas. WFP
helps in food production with its technical knowledge, and UN Women provides its
expertise and knowledge in women’s economic empowerment through its connection
with women’s movements and the fight for gender equality and women’s empowerment
within the system (UN Women, 2013).

In the second phase of UN Women’s Empowerment, the Republic of Serbia joined with
various programs.

316 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 315-328), Belgrade

Materials and methods

The paper used descriptive and content analysis methods, by which the authors
analysed strategic documents on women’s gender equality in the Republic of Serbia,
with reference to women in rural areas. Also, these methods were used for comparative
analysis of women entrepreneurship in rural areas of selected European Union
countries, as well as for the presentation of financial assistance in the form of grants,
which women entrepreneurs operating on the territory of the Republic of Serbia can
receive at different stages of business development. A particular focus was placed on
empowering women entrepreneurs in rural areas.

Results and discussions

Comparative analysis of female rural entrepreneurship in selected EU countries

According to research EURuraliTeast young and middle-aged rural women are well-
educated. This is important for accepting new challenges and reflects a positive attitude
towards entrepreneurship. The advantages of rural women in the labour market include
education, qualifications, professional experience, ability to work in a team, creativity,
resistance to stress, good work organisation, sense of responsibility, discipline and
concentration when performing tasks.

Poland

Poland is characterised by a very high rate of women’s self-employment (every seventh
woman was self-employed in 2010). According to Eurostat data, Polish women occupy
fifth place in Europe, behind Greek, Italian, Croatian and Portuguese women.

The village is an area that contributes to the development of entrepreneurship. In this
context, a slight advantage of men over women can be observed, as almost 8% more
men run their businesses than women (22.1%, primarily self-employed). Rural women
in Poland have a positive attitude towards professional activism and can appreciate
its benefits. Statistics show that they aspire to employment outside of agriculture.
Many would like to start their own company rather than engage in agricultural work.
Professional aspirations are mainly influenced by age, farm size, marital status or the
woman’s general condition on the farm. In the research of the Ministry of Agriculture
and Rural Development, the following patterns were described 2012 (Banski, Mazur,
2016). The older a woman is, the more often her aspirations are related to agricultural
activity, while for younger women, their aspirations are often not related to agriculture.

e  The larger the agricultural holding, the more complex the aspirations of women
related to agricultural activity;

e Aspirations not related to agriculture are more often noticeable in unmarried
women, more often divorced;

e Non-agricultural endeavours are more common among non-agricultural
women.
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The main factors that support implementing measures related to multifunctional
agriculture and cultural heritage are various projects and programs related to exploiting
the potential of villages (REWARD, 2018). At the national level, the Responsible
Development Strategy was adopted in 2017. It is a crucial document in medium and
long-term economic policy. Many strategic programs were defined within its framework.
The following projects are crucial in terms of increasing rural women’s activity:

e Family policy and childcare - complex and systematic support for families
with children, which, among other things, includes the systematic provision
of institutional care for young children (up to 3 years old) and enables parents
and guardians to return to work, as well as a program to increase the number of
places for preschool education to improve the quality of education.

e New opportunities for the villages - a program for the professional activation of
farmers and persons related to agriculture for the needs of the non-agricultural
labour market, considering funding instruments from cohesion policy funds,
the Rural Development Program 2014-2020, and national measures for the
functioning of the labour market.

o Business packages - a new set of legal acts that comprehensively regulates
the principles of conducting business activities in Poland, creates favourable,
transparent, and stable business conditions, provides legal security, reduces
business risk, and increases the willingness of entrepreneurs to take the
technological risk associated with the implementation of innovative projects.

Slovenia

According to research conducted by TERA (Sterban et. al 2022), women are the most
burdened with work in the countryside, as many as 47% of them, compared to men, 16%.
One-quarter of rural women live without rest. The research showed that women most
often do gardening and care for small animals, while the jobs of keeping documentation,
marketing, and economics are primarily assigned to men. What is positive in the research
is that decisions are made jointly, confirmed by 52% of respondents.

Research conducted in 2022 by the Union of Agricultural Women and the Ministry of
Labour, Family, Social Affairs and Equal Opportunities on the position of women in
rural areas of Slovenia shows the following (FAO, 2022):

- Most female agriculturists are tired and have little free time;

- 35% of them have no personal income;

- 9% do not have their bank account;

- 15% of women employed in the agricultural sector earn less than men;

- 20% of women manage agricultural holdings; that percentage is 28% in Europe
(Sterban et al., 2022).
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The research mentioned above showed that many rural women do not have social or
health insurance.

Based on these two mentioned researches and similar ones conducted in the TERA
project, Slovenia is working intensively on empowering women for entrepreneurship
in rural areas. Three key lines are used for conducting education:

1. Gender stereotypes and gender roles of men and women in the countryside;
2. Harmonization of professional and personal life and gender equality;

3. Challenges and obstacles when seeking a balance between professional and
personal life in the countryside - how to proceed and live differently (Sterban
etal. 2022).

Within the Ministry of Labour, Family, Social Affairs and Equal Opportunities, the
Equality sector shapes the equality policy between women and men, prepares proposals
for regulations and measures to improve women’s and men’s positions and to eliminate
discrimination based on gender. In addition, it provides expert support to ministries
and local communities in incorporating the aspect of equality between women and
men in policies and measures. It prepares a national program for the equality of women
and men, analyses, and reports, conducts information campaigns, and cooperates
with the EU, international organisations, and civil society. At the systemic level, it
coordinates the tasks of ministries and government offices following the Protection
Against Discrimination Act (Crnéi¢, 2016).

Active employment policy measures implemented in Slovenia do not differ by gender.
The Strategy for Smart, Sustainable and Inclusive Growth EUROPE 2020, the 2010
Report of the European Commission, states that the employment rate of people aged
20 to 64 should increase from the current 69% to at least 75%, including increased
inclusion of women and older workers and more effective inclusion of migrants in the
labour market. The measures for implementing the strategy are (Banski &Mazur,2016):

1. Formal and informal training and education,
2. Workplace replacement and workplace sharing,

3. Employment incentives are primarily intended to employ unemployed persons
from vulnerable groups.

4. Job creation is intended to encourage employment and social inclusion and
to improve the expertise and work skills of the most vulnerable groups of
unemployed persons.

5. Encouraging self-employment and supporting female entrepreneurship. Support
for entrepreneurship implemented in Slovenia does not differ by gender. The
Slovenian Entrepreneurial Fund is a public financial institution of the Republic
of Slovenia, established to provide financial support and incentives to the
entrepreneurial sector in Slovenia. It is also a co-founder of Slovenia’s start-up
ecosystem to achieve start-up companies’ global success. (Perko, 2016).
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Czech Republic

Women often start their entrepreneurial journey between the ages of 30 and 35. Many
of them work in the business or trade sector. The percentage of women in the business
sector in the Czech Republic is approximately 30%. However, that percentage also
includes women who work for one employer as self-employed (the so-called Schwarz
system). On the other hand, that percentage does not include women who work with
their husbands in a family business, where the husband and wife are usually listed as
entrepreneurs and owners. More than support for developing entrepreneurship in the
Czech Republic is required (Mendel University, 2024). To create economic growth,
taxes should be lowered because minimum taxes are high (above 30%), and high social
security contributions cause many entrepreneurs to cease their activities, resulting in
job losses for employees. Paradoxically, female entrepreneurs in the Czech Republic
do not have the right to social benefits for the care of their sick children, and they
also have worse access to increasingly limited kindergartens. Helping families (from
nannies to kindergartens) is still not recognised as a tax benefit in the Czech Republic,
and state measures do not encourage the creation of shorter-time jobs. The state also
does not support establishing daycare facilities in the workplace. These deficiencies,
along with high taxation and current poor social and health insurance adjustments,
should be corrected in the future to improve the general position of women and provide
more opportunities for them (Haubertova, 2011; REWARD, 2018).

Considering the situation in the labour market, where the percentage of unemployed
women is higher than men, 40% of women were included in the Start program and
received 37% of initial funds for starting a business. Female business owners received
only 11% of funds from other business support programs. The Ministry of Industry and
Trade in the Czech Republic supports some minor activities of non-profit organisations
supporting female entrepreneurship, such as the Association of Entrepreneurs
and Managers of the Czech Republic or the Association of Entreprencurs in the
Central Bohemian Region and Moravia. The Association of Women Entrepreneurs
and Managers of the Czech Republic is a leading partner in the project “European
Entrepreneur of the 21st Century” within the EQUAL Program, which aims to support
the entrepreneurship of women, especially those disadvantaged in the labour market,
in regions with a high unemployment rate in the northern Czech Republic (Bohemia)
(European Commission, 2012).

Strategic documents on gender equality of women in the Republic of Serbia with
particular reference to women in rural areas

The Republic of Serbia has developed a strategy for gender equality for the period 2021-
2030 (Official Gazette of the Republic of Serbia, No. 103/21). This Strategy bases on
planning documents, among others, on the Agriculture and Rural Development Strategy
of the Republic of Serbia 2014-2024 (Official Gazette of the Republic of Serbia, No.
47/19), the Law on Agriculture and Rural Development (Official Gazette of the Republic
of Serbia, No. 41/09 and 101/16), the Law on Incentives for Agriculture and Rural
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Development (Official Gazette of the Republic of Serbia, No.10/13, 142/14, 103/15,
101/16). The previous Strategy for 2018-2020 could not pass the evaluation because
the Action Plan for 2018-2020 was not adopted. Nevertheless, the state continued to
implement measures aimed at gender-responsive budgeting, improving the position of
women in rural areas. “This particularly refers to measures to encourage agriculture
aimed at women, measures to support organic crop and livestock production, measures
for active employment of women in rural areas, training for the application of IT for
women entrepreneurs in rural areas, innovative social inclusion programs in rural areas,
improvement of property situation of women in the countryside.” (Evaluation of the
Strategy for Gender Equality, objective 3.1.)

Since training for the application of IT for women entrepreneurs in rural areas is also
planned among the measures, the Strategy for the Development of Digital Skills in
the Republic of Serbia for the period 2020 - 2024 (Official Gazette of the Republic
of Serbia, No. 21/2020, 8/2023-12) plans activities for affirmation of the field of ICT
for women from rural areas and other vulnerable groups. This may seem unusual, but
official statistics in the Republic of Serbia show that the representation of computers
in the urban part is 73.3%. In rural areas, it is significantly lower and amounts to 54%
(Statistical Office of the Republic of Serbia, 2022).

When it comes to the empowerment of women in the ICT sector, it is essential to note
that in 2017, the Ministry of Trade, Tourism and Telecommunications, with the support
of UNESCO, implemented the project “Retraining and additional training of women
in the field of ICT”, to reduce the gap between women and men, as well as project
“Training for women in the field of IT”. In 2018, 350 women from rural Serbia passed
the digital literacy project for women from rural areas. In addition to digital literacy and
developing digital skills, this project also included the digital promotion of traditional
domestic products. It was all done in cooperation with different women’s associations
(The Program for Empowering Women in the Field of Information and Communication
Technologies for the Period 2019-2020 “Official Gazette of the RS”, no. 18/2019).

The Strategy mentioned above envisages the construction of a broadband communication
infrastructure throughout Serbia’s territory. Therefore, it is crucial to implement training
and the use of ICT (Official Gazette of the Republic of Serbia, No. 21/2020, 8/2023-12).

The economic position of women in rural areas in Serbia is unfavourable. “The
unfavourable economic position of women in rural areas, which is reflected in lower
chances for sustainable employment, in addition to lower ownership of private
resources, such as land, arable land and real estate, is also affected by inadequate access
to community services that would increase their chances in the labour market (services
of care and care for children, sick and elderly), transport, access to information on
rights and available forms of support, access to Information Technologies, access to
knowledge and lifelong learning programs that would create chances for sustainable
employment, self-employment, entrepreneurship and social entrepreneurship.”(Official
Gazette of the Republic of Serbia, No. 103/21; section 5.1.1.6.) Also, the support
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available to rural women is insufficient; it should be systematically addressed to
improve their quality of life.

Another major problem for women in rural areas is health care. The Commissioner for
the Protection of Equality states in his report that women in rural areas are discriminated
against in comparison to others because health care is unavailable to them due to the
closure of health clinics, they do not have a home care service, and integrated services
at the local level undeveloped (The Commissioner for the Protection of Equality, 2021).

Programs for the economic empowerment of women’s entrepreneurship in the
Republic of Serbia

The women’s entrepreneurship sector in the Republic of Serbia is considered
increasingly crucial yearly. Following this, numerous national and international
financial and non-financial support programs aimed at businesswomen in Serbia are
formed and implemented (Chamber of Commerce and Industry of Serbia, 2022: 21).
The report Women Entrepreneurship in Serbia: 10 years later states that the total number
of active entrepreneurs has increased from 221,541 in 2011 to 290,387 in 2022. The
participation of women’s businesses in total entrepreneurship increased from 28.1% to
31.2%. (UN Women, SeCons, 2023: 23).

In March 2018, under the auspices of the National Assembly of Serbia, the mentioned
campaign aimed at women’s economic empowerment through women’s innovative
entrepreneurship, empowerment of women in the fight against domestic violence,
and encouraging women to participate in preventive health examinations. (National
Assembly of Serbia, Campaign Women Live in Rural Areas, 2024). Within the
mentioned program, eight villages on the territory of the Republic of Serbia are
organised forums with participants: rural women who stand out with innovative ideas
and support the development of women’s entrepreneurship in rural areas, representatives
of organisations and associations dealing with the empowerment of women’s
entrepreneurship and protection of women’s labour rights, doctors, representatives of
municipalities involved in the implementation of the project.

As stated in the Analysis of the Women’s Entrepreneurship Sector of the Serbian
Chamber of Commerce in 2022, the critical area for the development of the sector
of women’s entrepreneurship, which forms the backbone of the Serbian economy, is
the creation of a “various offer of financial instruments and sources of financing for
micro, small, medium-sized enterprises and entrepreneurs, to establish a stimulating
business environment” (Chamber of Commerce and Industry of Serbia, Women’s
Entrepreneurship Sector in Serbia, 2022:21). In this regard, compared to the countries
of the European Union where the cult of female entrepreneurship has developed, the
sources of financing in the Republic of Serbia are less favourable, especially for women
who live and grow businesses in rural areas of the country.

Data from the Serbian Chamber of Commerce from 2022 indicate that out of 153
female entrepreneurs surveyed, as many as 95 businesswomen never applied for

322 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 315-328), Belgrade

support programs, which makes up 62% of the total number of respondents, while 38%
of the surveyed businesswomen used available business support programs. Incentive
state funds were allocated to businesswomen through institutions such as Ministry
of Economy (5.9%), Development Fund (6.5%), Development Agency of Serbia
(5.2%), Ministry of Agriculture, Forestry and Water Management (3.9%), Ministry of
Labour, Employment, Veteran and Social Policy (4.6%), National Employment Service
(20.9%), Local Self-Government (6.5%) (Chamber of Commerce and Industry of
Serbia, Women’s Entrepreneurship Sector in Serbia, 2022: 24-26).

When it comes to measures that encourage the development of entrepreneurship and
strengthen the potential of female entrepreneurship, several different forms of state
aid have been defined at the state level: support measures at the very beginning of
the business, support for the growth and development of companies, and specially
developed programs (support measures) related to those entrepreneurs who deal
with the development of innovations, digitization and the development of the green
economy (UN Women, SeCons, 2023: 18). In the phase of starting a business, women
are the most discriminated against, and the fact that state support programs are less
demanding and very accessible is very encouraging because they give women a specific
advantage. After all, when assessing the fulfilment of conditions, women are treated as
a vulnerable group (Popovi¢ Panti¢, 2014: 159.) Within the first group of incentives
support measures at the beginning of business, the State Government of the Republic
of Serbia encourages women entrepreneurs. It provides a package of grants aimed at
strengthening female entrepreneurship.

In 2021, Serbia launched a program to support women and young entrepreneurs
with financial aid, including non-refundable funds and favorable loans from the
Development Fund. The funds were used for equipment, delivery vehicles, business
space maintenance, and operational costs (UN Women, SeCons, 2023: 17).

In 2022, the Ministry of Economy allocated 27.2 million dinars for grants, separating
calls for youth and female entrepreneurs. Women entrepreneurs had access to up to
RSD 600 million in non-refundable funds, with amounts ranging from RSD 400,000
to RSD 6 million. Additional funding could be obtained through loans with favorable
terms from the Development Fund (Ministry of Economy, 2023).

In 2023, the EU PRO Plus program, in collaboration with the Ministry of European
Integration, supported 45 women and young entrepreneurs in Serbia’s less-developed
municipalities with 375,000 euros. This funding aimed to enhance equipment,
improve product quality, introduce innovations, and market positioning. The call
targeted unemployed women and young people aged 18 to 30 in 43 underdeveloped
municipalities, with nine info-sessions attended by over 170 participants (EU PRO
Plus, 2023).
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Communication strategies and knowledge management strategies as a
prerequisite for women’s empowerment in rural areas

Research confirms the importance of societies as generators and indicators of social
capital in the countryside, which is attributed to the power to promote the neo-
endogenous development of the countryside but also sheds light on the differences in
the social engagement of the population. This most often refers to geographical and
historical factors, political changes, reduction of economic capital, gender equality,
proximity to the border and adverse demography. (Rac, et al., 2022).

Communication and knowledge management strategies are vital components for
empowering women in rural areas of Serbia. It is necessary to determine and develop
guidelines and branding tools, both locally and nationally. Creating and implementing
a communication strategy would enable the provision of conditions for disseminating
knowledge and learning, both internally and externally. Also, it would contribute to the
dialogue on policies and good practices, enable the visibility of problems, and promote
reasonable solutions. At the same time, it would enable the mobilization of more resources.

Effective communication for women in rural areas should be both oral and written,
involving newsletters, online platforms, policy reports, and local contact points. A
dedicated platform would facilitate information exchange, resource sharing, and mutual
support across rural communities. Networking is essential for improving communication
and knowledge management, as it connects women to their communities and supports
local development. While social capital enhances community performance, declining
inter-neighborly assistance due to emigration and modernization impacts women’s
independence and working conditions. Initiatives like driving license programs and
digital literacy training are crucial for boosting mobility and economic independence
for women in rural areas.

Conclusion

The United Nations General Assembly declared October 15 the International Day
of Rural Women in 2008 (United Nations, 2024). This day is celebrated under the
slogan, “Rural Women Cultivating Good Food for All”. By marking this day, the UN
wanted to highlight “the key role and contribution of women in the countryside for the
improvement of agriculture and rural development, contribution to food sovereignty
and eradication of poverty in rural areas”.

Rural women represent the auxiliary labour force on family farms. Statistics indicate
that among women who had the experience of inheriting property, more than half did
not inherit anything, while in 60% of cases, the majority were inherited by male heirs.
What is symptomatic is the fact that the most significant number of women renounce
their inheritance in favour of their male relatives, which indicates their low awareness
of their importance and contribution to the family, the village, and the immediate and
broader social community, which supports our idea of the need to create communication
and knowledge management strategies (Behram, Stein, 2023).
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Statistical data from the Statistical Office of the Republic of Serbia (2023) show that
only 19% of women in Serbia own agricultural land, and more than one-third are
involved in food production and other related services.

A significant number of women in rural areas face economic hardships and struggle
with accessing maternity benefits and pensions due to living in less developed regions.
Improving their quality of life, reducing poverty, ensuring fair income distribution, and
enhancing their social position are crucial for sustainable rural development in Serbia
(Jankovi¢, 2021)
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Introduction

Achieving and maintaining a competitive advantage in a highly dynamic market is a
premise for modern enterprises. To accomplish this, it is essential to continuously analyze
business operations, measure performance, compare planned objectives with achieved
goals, and make significant decisions to overcome business challenges. This is because
the process of measuring performance can be viewed as a control activity necessary
for determining the economic potential of resources and the strategic position of the
company. The success of an enterprise depends on its business activities, specifically
the key driving forces and success factors, based on which it is necessary to define
key performance metrics to measure the degree of fulfillment of previously defined
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strategies. Today, managers are increasingly interested in finding new ways to assess
performance, that is, to measure the performance of the company. Traditional methods of
performance measurement focus exclusively on financial performance metrics obtained
from accounting information in financial statements. These typically provide information
about the past of the company; therefore, this approach to assessing business success
becomes incomplete. In today’s conditions, it is essential to examine the impact of
individual factors on business performance rather than merely calculating indicators.

A company’s profitability is influenced by a number of firm-specific variables, including
market conditions, liquidity, leverage, and financial ratios. Financial measures that
show how well a business uses its resources to earn a profit include return on equity
(ROE) and return on assets (ROA). Liquidity ratios also show a company’s ability
to pay short-term debts, which has a direct impact on operational effectiveness and,
eventually, profitability. Leverage in finance can also boost returns, but too much debt
can raise risk and possibly put one in financial trouble.

In the Republic of Serbia, favorable conditions exist for the development of agricultural
production, with the most significant resource being agricultural land, which covers
5,097,000 hectares, or 0.54 hectares per capita. Additionally, the agricultural sector has
a significant share in total foreign trade and has maintained a positive balance of foreign
trade for many years (Sevkusi¢, 2022). Therefore, agricultural production in the Republic
of Serbia has great potential and strategic importance for the development and stability
of the entire economy. To align business results with actual potential, it is essential to
continuously monitor, analyze, and improve the performance of agricultural enterprises.

In this regard, the first part of the paper provides a theoretical background, establishing
the framework for the research. Subsequently, the selected variables for investigation
are explained, and the applied methodology is outlined. The research results and
discussion are presented in the final part of the paper.

Theoretical Background

Profitability is one of company’s success and sustainability measure, reflecting its ability
to generate profit relative to its revenue, assets, or equity. A company’s profitability is
influenced by a variety of factors, such as market conditions, managerial techniques,
operational effectiveness, and financial performance indicators.

In their study, Choiriyah et al. (2020) analyzed the impact of several financial indicators
on the stock prices of banking companies and its profitabilty. Through regression
analysis, the authors examined the influence of the following factors: Return on Equity
(ROE), Earnings per Share (EPS), Net Profit Margin (NPM), and Operating Profit
Margin (OPM). The research found that ROA and EPS are key factors determining the
stock prices of banks, while the other factors do not have a significant impact.

Milosev (2020) examined the relationship between various financial indicators and
the profitability of companies through regression analysis, focusing on identifying
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key factors in working capital management as significant for maintaining liquidity and
operational efficiency. The study concluded that faster collection of receivables, quicker
inventory turnover, longer payment periods to suppliers, and shorter cash conversion
cycles positively impact the profitability of companies, as measured by Return on
Assets (ROA) and net profit margin.

In their study, Rakhman et al. (2019) also examined the factors influencing profitability
measured by Return on Assets (ROA) using a sample of companies from the food
and beverage sector listed on the Indonesian Stock Exchange. The results indicated
that cash turnover and accounts receivable turnover jointly affect ROA, while accounts
receivable turnover has a partial impact on ROA.

Pandey & Diaz (2019) conducted a study on companies in the technology and finance
sectors in the United States. According to empirical data, Return on Equity (ROE) is
negatively correlated with Return on Assets (ROA), while Return on Sales (ROS) is
positively correlated with profitability for both financial and technological firms. On
one hand, the current ratio (CR) shows a positive relationship with ROA for financial
firms, whereas it has a negative relationship for technology companies. Firm size has a
positive impact on the profitability of technology firms.

Brewer et al. (2012) examined various indicators of financial efficiency (profitability,
liquidity, and capital structure) with the aim of assessing how different factors affect
the financial health of agricultural enterprises. They concluded that large agricultural
enterprises with higher levels of debt are significantly more vulnerable to financial
crises. Additionally, while small agricultural enterprises appear to be safer, they did not
experience as much improvement in their business operations from increased activity
as large enterprises did.

Ratios of liquidity, like the quick and current ratios, are essential in figuring out
profitability. Higher liquidity enables businesses to satisfy their short-term obligations,
which improves operational efficiency and profitability, according to a Islam et al. (2022)
study. On the other hand, too much liquidity may cause resources to be underutilized,
which would reduce profits (Hossain & Alam, 2019).

The purpose of study conducted by Kamau and Azuo (2014) was to investigate the
relationship between working capital management (cash conversion cycle, CCC) and
organizational performance of manufacturing firms in Eldoret Municipality of Uasin
Gishu County, Kenya. The results show that there is a negative correlation between
working capital management and both return on equity (ROE) and return on assets (ROA).

Based on this analysis in the research paper by Bolek (2014) we can see that there is a significant
and positive correlation between return on current assets (ROCA) and cash conversion cycle
(CCC). The ability to turn a profit could be compromised by declining CCC.

The research by Loo and Lau (2019) examines the role of working capital management
components on four dimensions of business investment performance in Malaysia.
These performance indicators are return on assets, return on equity, Tobin’s q, and
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stock performance. They reveal that high liquidity contributes positively to the firm
when considering the impact of the cash conversion cycle. Therefore, managers should
prioritize the importance of working capital requirements to enhance investor value.

In order to find the impact of return on assets (RoA), Kamruzzaman examines financial
factors including current asset (CR), return on equity (ROE), quick ratio (QR), cash
ratio (CSR), operating profit margin (OPM), total asset turnover (TAT), net profit
margin (NPM), debt to total asset (DTTA), current asset turnover (CAT), fixed asset
turnover (FAT), inventory turnover (IT), inventory holding period (IHP), debt ratio
(DT), and earning per share (EPS) (Kamruzzaman, 2019). The impact of these factors
on ROA is measured in the research using a multiple linear regression model. The
conclusion is that while the majority of the factor have link with ROA, there are some
factors that have a negative impact.

Profitability has been found to be correlated with the size of the company, with larger
businesses typically gaining from economies of scale. According to a study by Azhar
et al. (2019), larger businesses typically have higher profitability because they can
distribute fixed costs among a broader customer base. However, diminishing returns
may occur as firms grow, leading to inefficiencies.

Factors affecting profitability

There are a substantial body of research that explores the factors influencing the profitability
of agricultural companies (Nursanti et al., 2020; Sandhar, S. K., & Janglani, S., 2013;
Karduman, 2011; Sharma, A. & Kumar, S., 2011). Some of tham are: Return to equity,
Capital Structure, Net profit, Current Ratio, Working capital, Total assets, Fixed assets,
Size, Net cash flow, Debt, Tangibility, Liquidity and so on. For our researshe we chose:
Return to equity, Net profit, Total assets, Fixed assets, Net cash flow, Debt and Liquidity.

Return on Equity (ROE) is an important financial performance metric that is calculated
by dividing net income by the number of outstanding shares, and it is used to assess
a company’s profitability. Based on ROE, stakeholders obtain information about the
efficiency with which their resources are utilized. Companies with higher levels of free
cash flow are often better positioned to make additional investments (Jensen, 1986;
Williamson, 1988). Furthermore, there is a clear correlation and significant impact
between a firm’s profitability and ROE (Pandey & Diaz, 2019).

H1: High level of ROE leads to a higher level of profitability in agricultural enterprises.

Net profit is a vital metric for assessing a company’s financial performance, reflecting
the income remaining after all expenses have been deducted from total revenue. It serves
as a direct input in calculating Return on Assets (ROA), which is derived from dividing
net profit by total assets. A higher net profit indicates efficient operational management,
contributing positively to ROA. Research by Mubin et al. (2014) demonstrated that
firms with robust net profits generally exhibit higher ROA, indicating effective asset
utilization. Furthermore, Jayaraman, et al. (2021). emphasized that a consistent rise in
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net profit enhances a company’s financial stability and market reputation, attracting
investors and fostering growth.

H2: Net profit of agricultural enterprises has a positive impact on ROA

Total assets, which include all of a company’s resources, are a key indicator of'its health and
financial situation. This comprises both current and non-current assets, such as property,
plant, and equipment as well as intangible assets like patents and trademarks, as well as
current assets like cash and inventories that are anticipated to be turned into cash within a
year. Comprehending the total assets of a company is essential for different stakeholders,
such as creditors, investors, and management. This is because the information reveals the
firm’s potential to develop, run efficiently, and maintain overall financial stability (Alvi,
2015). The importance of total assets in determining the profitability and performance of
a corporation has been emphasized by recent study. Research has shown, for example,
that companies with larger total assets typically have better levels of profitability and
operational efficiency (Handoyo et al., 2023). But, excessive build-up of total assets,
especially in the form of receivables or inventories, may result in inefficiencies and have
a detrimental effect on profitability. This implies that while overall assets are important
for growth, efficient asset level management is just as important.

H3: The value of Total Assets has a negative impact on ROA.

Fixed assets are used for operations for an extended period of time, usually more
than a year an is a crucial part of a business’s financial structure. Plants, machinery,
and real estate are included in this category of fix assets. Maintaining the enterprise’s
operational effectiveness and profitability requires effective fixed asset management.
Revenue and profitability are directly impacted by real estate and equipment, which
facilitate manufacturing and service delivery. Businesses that make investments in new
equipment or facility modernization frequently see increases in productivity and cost
savings (Rapposelli et al., 2024).

H4: The value of Fixed Assets in agricultural enterprises has not statistical significant
for their profitability.

Net cash flow is a key financial indicator that shows how much money a business makes
or spends over a certain time period. It is computed as the difference between cash
inflows and outflows and offers important information on the liquidity, effectiveness of
operations, and general financial health of a firm. A firm with positive net cash flow has
enough cash on hand to pay its bills on time, make investments in expansion prospects,
and give shareholders their money back. Maintaining operations and investing in
income-generating assets are made possible by a steady positive cash flow, which boosts
return on assets (ROA). Research has indicated that companies with strong operational
efficiency generally manage cash flow better, which raises ROA (Bolek & Wili’nski,
2012). According to Rompotis study (2024), changes in net cash flow can have a big
influence on ROA. This means that in order to maximize asset usage, businesses should
try to keep their cash flow consistent.

http://ea.bg.ac.rs 333



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 329-343), Belgrade

HS5: The impact of Net cash flow on ROA in agricultural enterprises are positive but
statisticaly insignificant

DEBT indicates a company’s ability to meet all its obligations to creditors in the long
term. The value of this ratio can be obtaine by dividing total debt by total assets. The
ability to fulfill obligations is recognized as a key aspect in determining the profitability
of the business since it impacts the organization’s ability to run efficiently over the
long term (Pandey & Diaz, 2019). Highly leveraged companies, or those that strive to
attract necessary funds, have a greater motivation to provide high-quality information,
thereby better informing investors (Okika et al., 2019). Additionally, these companies
are more prone to failure if their debt is not managed adequately (Ofek, 1993).

H6: Debt has negative but statistical significant effect on profitability.

Liquidity is the ability of a business to pay its debts on schedule in the near future.
Companies with a high liquidity ratio are required to present high-quality information in
their financial statements, as this is a reliable sign of the company’s financial soundness.
Divide current assets by current liabilities to get the liquidity ratio. Research conducted
by Panigrahi (2013) and Bolek and Wilinski (2012) has demonstrated that profitability is
negatively affected by liquidity. Additionally, every study shows that short-term assets
and liabilities are significant parts of total assets and should be carefully examined.

H7: Liquidity has negativ impact on ROA in agricultural enterprises.
Research methodology

Data and sample

To examine the factors that determined the value of ROA, the research sample included
99 agricultural companies (large and medium-sized) operating on the territory of
Republics of Serbia. Sources for data gathering were financial statements: the balance
sheet, the income statement, and cash flows. Financial statement is obtained from
official website of the Serbian Business Registers Agency’s and the financial ratios are
manually calculated in Microsoft Excel. Financial statements covering the period from
2020 to 2023. This is a period of great geopolitical changes and turbulence, caused by
the outbreak of the Covid-19 pandemic and the Russian-Ukrainian conflict. Table 1
shows the definitions of the variables used in the research.

The collected data was analyzed using EViews 12 and Stata 17 software packages.

The dependent variable in this research is Return to assets (ROA) as an important metric
for gauging the profitability of a company and represents a company’s net income as a
percentage of total assets.

In line with the theoretical backdrop, the literature study and the specified hypothesis,
the independent variables are: Return to equity, Net profit, Total assets, Fixed assets,
Net cash flow, Debt and Liquidity. Table 1 shows the explanation of the variables used
in the research.
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Table 1. Description of the panel regression analysis’s variables

Variable Acronym Description

Return to assets ROA The ratio of net income to total assets

Return to equity ROE The ratio of net income and shareholders’ equity

Net profit NetPr The difference between Total Revenue - Total Expenses

Total assets TA Sum of assets of the company

Fixed assets FA 1. The assets which are purc_:haseq for long-term use and are not

likely to be converted quickly into cash.

Net cash flow NCF A profitability metri‘cs shows how much money a company makes
or loses over a specific time frame.

Debt D The ratio of total debt to total assets

Liquidity LIQ The ratio of current assets to current liabilities

Source: Authors

Table 2 provides the descriptive statistics for the variables utilized in the analysis.
The computed values of the variability and central tendency measures are displayed.
The columns contain information on the number of observations, the arithmetic mean,
standard deviations, and the maximum and minimum values of the parameters. Jarque-
Bera test results are at a statistically significant level (p < 0.05), which indicates that the
data do not have a normal distribution, which is why the logarithmic values (LROA,
LROE, LNetPr, LTA, LFA, LNCF, LD, LLIQ) were used for further analysis.

Table 2. Descriptive statistics

Variable Obs. Mean Std. Dev. Maximum Minimum
ROA 396 3.024369 9.351353 50.79000 -94.25000
ROE 396 6.067601 33.59808 74.30000 -562.4100
Net profit 396 83133.70 3222074 3158702. -2219162.
Total assets 396 181156.6 310991.1 3353520. 35.00000
Fixed assets 396 1958568. 3635648 32805911 16020.00
Net cash flow 396 120044.1 364686.3 3193247. -1757304.
Debt 396 49.55187 35.46697 284.4200 1.370000
Liquidity 396 2.901843 5.312580 60.27000 0.080000

Source: Author’s calculation

Research Method

The profitability of Serbian agricultural companies (ROA) is determined by seven
company-specific factors that are examined in this paper. Strictly balanced datasets,
or “full” time series, are used in the analysis. For testing, least-squares model (Pooled
OLYS), the fixed-effect model (FE), and random-effect model (RE), were employed. The
model that follows is designed to use independent variables to explain dependent ones:
LRUAH = + ﬁlLROEM + 62LN€I.'PTH + ﬁgLTA“ + ﬁq,LFA“

+ BsLNCF;; + BLD;y + B7LLIQ; ; + &4
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Where:

LROA;; — dependent variable (logarithmic value of ROA);

I — entity, Serbian agricultural companies; t — time (year from 2020 to 2023);
«; — intercept for each entity;

B - coefficient corresponding to the independent variables;
LROE — independent variable (logarithmic value of ROE);
LNetPr - independent variable (logarithmic value of NetPr);
LT A — independent variable (logarithmic value of TA);

LFA — independent variable (logarithmic value of FA);
LNCF — independent variable (logarithmic value of NCF);
LD — independent variable (logarithmic value of D):

LLIQ — independent variable (logarithmic value of LIQ);

£;+ — the error term.

The analysis of the coefficients’ significance will involve comparing the p values at the
10%, 5%, and 1% significance levels. Hausman and LM tests were used to check which
of the models was the most adequate given the data in the research. The presence of
heteroskedasticity was verified by the Wald test.

Results and Discussion

To examine whether there is a relationship between the selected variables, as well as
the strength and direction of that relationship, we conducted a correlation analysis.
Pearson’s correlation coefficient indicated that there is a relationship between all the
observed variables, and since its value is below 0.8, we can conclude that there is
no problem of multicollinearity. This is particularly important because if Pearson’s
coefficient exceeds 0.8, it would indicate a high level of agreement between the
independent variables themselves, which significantly complicates the interpretation
of the results. The matrix of correlation coefficients is presented in Table 3.

Table 3. Correlation analysis results

Variable LROE LNetPr LTA LFA LNCF LD LLIQ
LROE 1
LNetPr 0.3770

—_—

336 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 329-343), Belgrade

Variable LROE LNetPr LTA LFA LNCF LD LLIQ
LTA -0.1931 0.3424 1

LFA -0.0493 -0.0477 0.4198 1

LNCF 0.1007 0.4620 0.2125 0.1691 1

LD -0.1001 -0.3030 -0.0399 -0.2066 -0.3752 1

LLIQ 0.0019 0.0645 0.0499 0.1304 0.1493 -0.2778 1

Source: Author’s calculation

Since multicollinearity issues with independent variables are not always evident in
the correlation matrix, Table 4’s conclusions are derived using the Variance Inflation
Factor (VIF) and Tolerance.

Table 4. VIF test results

Variable VIF Tolerance (1/VIF)
LROE 2,14 0,467
LNetpr 1,82 0,549

LTA 1,50 0,668
LFA 1,43 0,699
LNCF 1,42 0,706
LD 1,37 0,730
LLIQ 1,09 0.914

Source: Author’s calculation

As is well known, multicollinearity occurs when VIF is more than 10 and Tolerance is
less than 0.10. Table 4 demonstrates that for all factors, the VIF does not exceed 10.
Furthermore, none of the variables’ tolerance values fall below 0.10, indicating that
multicollinearity among the variables in this study is not an issue.

The results of key variables influencing the ROA of agricultural companies operating
in the territory of the Republic of Serbia are shown in Table 5. Multiple regression was
used in the analysis. Diagnostic tests (Hausman, LM, and Wald tests) for the adequate
model were also examined and prezent in Table 5.

Table 5. Multiple Reggresion result for Serbian agricultural companies

Variable OLS FE RE Robust FE
LROE

Coefficient 1792355 1622421 .16894 1622421
Standard error .0075133 .0070758 .0066702 .014267
t 23.86 22.93 25.33 11.37
p-value 0.000 0.000 0.000 0.000
LNtPr

Coefficient 5.85e-06 8.49¢-06 7.07e-06 8.49¢-06
Standard error 9.63e-07 1.12e-06 9.48e-07 3.21e-06
t 6.08 7.59 7.45 2.65
p-value 0.000 0.000 0.000 0.009
LTA
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Variable OLS FE RE Robust FE
Coefficient -2.19¢-06 -9.92e-07 -2.06e-06 -9.92¢-07
Standard error 9.20e-07 1.19¢-06 9.39¢-07 1.13e-06
t -2.39 -0.83 -2.19 -0.88
p-value 0.018 0.405 0.029 0.381
LFA
Coefficient -1.56e-07 -3.46e-08 -1.52e-07 -3.46e-08
Standard error 7.14e-08 3.93e-07 9.40e-08 7.30e-07
t -2.18 -0.09 -1.62 -0.05
p-value 0.030 0.930 0.106 0.962
LNCF
Coefficient 1.70e-06 1.96e-06 1.68e-06 1.96e-06
Standard error 6.96¢-07 6.44¢-07 5.96e-07 1.20e-06
t 2.44 3.05 2.82 1.63
p-value 0.015 0.003 0.005 0.106
LD
Coefficient -.0894073 -.083941 -.0871471 -.083941
Standard error .0069973 .0172743 .0088273 .0200677
t -12.78 -4.86 -9.87 -4.18
p-value 0.000 0.000 0.000 0.000
LLIQ
Coefficient -.072566 -.0653827 -.074036 -.0653827
Standard error 0417644 .0751901 .050494 .0568473
t -1.74 -0.87 -1.47 -1.15
p-value 0.083 0.385 0.143 0.253
Cons
Coefficient 6.59043 1.239945 .6471224 5.695193
Standard error 495778 4.59 9.91 1.310765
t 13.29 5.695193 6.413186 4.34
p-value 0.000 0.000 0.000 0.000
posduared = within —0.7937 | Within —0.7911 | Wi = 07937
R? Lo Between = 0.7757 | Between = 0.8045
Adj R-squared =y o ol1=0.7836 | Overall=0.7983 | %777
0.7967 Overall = 0.7836
F(7,388) = F(7,290) = [Wwaldchi2(7) = [F(7,98) =
. 222.13; 159.41; 1499.58; 43.40;
Prob >F = Prob>F = Prob > chi2 = Prob > F =
0.0000 0.0000 0.0000 0.0000
Hausman’s test chi2(3) = 8.43; Prob > chi2 = 0.0380
LM test chibar2(01) = 80.85; Prob > chibar2 = 0.0000
Wald test Chi2(99) = 8 1.0e+07; Prob>chi2 = 0.0000

Note: ™"~ 1%, 5%, and 10% significance levels
Source: Author’s calculation

When determining whether the data support the fixed effects (FE) or random effects
(RE) paradigm, the Hausman test offers a rigorous statistical evaluation. Based on the
Hausman test results the FE model is more appropriate than the RE model (r= 0,038,
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p< 0,05). According to the Breusch and Pagan LM test, we can say that the RE model
is more appropriate than the OLS model (r = 0.000, p< 0,05). So, we We carried out
further research with the consumption that the FE model was determined to be the
best suitable model. The value of Wald test is less than 0,05, so, there is an existence
of a heteroskedasticity problem in the fixed effects model, which is why the robust
FE was chosen as the most adequate model. All the examine model with statistical
significance (Prob > F = 0.0000) are indicated by the values of the F statistics. Also,
models (OLS, FE, RE and robust FE) determination coefficient indicates that about
80% of the dependent variable’s changes may be explained by independent factors. The
OLS FE, RE and robust FE models

According to the OLS model’s results, each of observed independent variable has
statistically significant effects on the dependent variable. Total assets, Fixed assets,
Debt, and Liquidity have negative impacts on Return on Assets (p< 0,05). Other
independent variables Return on Capital, Net profit, and Net cash flow have positive
impacts. All the variable has a statistical significant (p< 0,05).

Based on the FE model results, the profitability of Serbian agricultural companies is
positively impacted by Return on equity, Net profit, and Net cash flow. Total assets,
Fixed assets, Debt, and Liquidity all have a negative effect. But statistical significant
has only the variable Debt (p< 0,05).

The results of the RE model indicate significant positive impacts of Return on Equity,
Net profit and Net cash flows on the dependent variable. The impacts of Total assets,
Fixed assets, Debt, and Liquidity are negative, with the value of p statistic for variables
Total assets and Debt at a statistically significant level (p< 0,05). Fixed assets and
Liquidity does not have satisfactory values of the p-statistic.

Finally, results for Robust FE model show positive and statistically significant impact
of Return of equity and Net profit on profitability (p< 0,05). The impact of Net cash
flow is also positive but insignificant. On the other hand, Total assets, Fixed assets,
Debt, and Liquidity have a negative impact on profitability, but only the impact of Debt
is significant (p< 0,05).

The positive and direct impact of ROE on profitability, discovered in agricultural enterprises,
is in line with the research of Shubita and Alsawalhah (2012), and Samiloglu et al. (2017).

Anarfo (2015) likewise finds that debt has a negative influence on ROA in his study. His
research showed that debt negatively impacts ROA because most banks in the study opt
for internal financing to reduce information asymmetry. A high debt ratio does not affect
a firm’s profitability in the research conducted by Deloof (2003) and Kebewar (2012).

In their study, Pondey and Diaz (2019) also concluded that liquidity is not statistically
significant for profitability, measured by ROA, in technology companies and financial
firms considered together in the United States.

Negative impact of Total Assets on ROA was recognized also in the research of
Kamruzzaman (2019).
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Conclusions

A large number of small agricultural producers, a fragmented market supply, lack of
organized procurement and contractual relationships, ineffective inspection bodies in
market regulation, absence of a collection and distribution center, slow development of
the credit market, short debt financing periods, and low purchasing power of the domestic
market are just some of the characteristics of the agricultural product market in the Republic
of Serbia. Due to the large number of factors, both external and internal nature, agricultural
enterprises have become a subject of interest for a significant number of researchers.

As agricultural activity increasingly becomes a key driver of national economic
development, assessing the performance of companies operating within this sector is
important for both the managers of these companies and decision-makers at the national
level. The focus of the study was on examining the factors influencing the profitability
of agricultural enterprises operating in the Republic of Serbia. The research sample
consisted of 99 large and medium-sized enterprises. Profitability was measured using
the Return on Assets (RoA) rate, which is considered one of the essential indicators.
The independent variables examined included: Return on Equity (ROE), Net Profit, Net
Cash Flow, Total Assets, Fixed Assets, Debt Ratio, and Liquidity.

The research findings indicated that factors such as ROE and Net Profit significantly
and positively impact the profitability of the agricultural enterprises in the sample. In
contrast, the positive influence of Net Cash Flow, while present, was not statistically
significant. In this context, companies with higher ROE and Net Profit levels tend
to have greater profitability, suggesting that these two indicators should be central
to management’s focus. Conversely, Total Assets, Fixed Assets, Debt, and Liquidity
negatively affect the profitability (RoA) of agricultural enterprises. However, only the
impact of the Debt was statistically significant. Companies with a higher level of debt
tend to have lower profitability, while a lower level of debt leads to better performance.
Managers should aim to balance external sourse and RoA levels effectively.

For a successful assessment of profitability and the achievement and maintenance
competitive advantage among agricultural enterprises in the Republic of Serbia,
attention should also be given to other external factors that can significantly contribute
to improved performance. Given the diverse activities within this sector, regulatory
bodies should conduct thorough analyses and provide support to ensure the proper
functioning of these enterprises. Additionally, creating favorable conditions for the
sustainable development of agricultural businesses is essential for their long-term
success and resilience.
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Introduction

Soybeans originate from China. Most scientists believe that the origin of this plant
species is the Yunnan-Guizhou plateau. Also, it is widely believed that modern cultivated
soybean was domesticated from wild soybean (Glycine soja Sieb. & Zucc.) in East Asia
6,000-9,000 years ago (Milojevi¢ et al., 2020; Kim et al., 2012). The recent history
of soybeans began in the 19th century in America, where it spread across the globe
and took on a significant role in modern agriculture (Panti¢ et al., 2022; Whigham,
1983). It was brought to Europe in 1692, thanks to botanist Engelbert Kaempfer. Its
cultivation in Europe began in the 19th century, with the first planting in France in 1840.
Until then, soybeans were only grown in botanical gardens. From France, it spread to
Austria and other European countries. Significant soybean cultivation in America and
Europe began between the two world wars, initially for producing bulk animal feed
and increasingly for grain production (Penjisevic et al., 2024; Davydenko et al., 2004).
Today, soybeans are grown in all parts of the world, with the main production centers
being South and North America. The share of Europe in total world soybean production
is 1-2%, and this plant is important only for certain countries. Significant fluctuations
in areas, primarily in EU countries, result from reduced subsidies and lower profits for
the producers, despite record yields. Due to these factors, Russia and Ukraine have
emerged as the primary producers of soybeans in Europe. The four largest soybean-
producing countries in Europe are the Russian Federation, Ukraine, Italy, and Serbia,
followed by France and Romania (FAOSTAT, 2022).

Serbia is the only country in Europe that produces enough soybeans for its needs. Soybean
has been present in Serbia since the beginning of the 20th century, but the areas varied
greatly. Poor knowledge of the use value of soybeans and their products by agricultural
producers meant that it could not occupy a significant place in the structure of agricultural
production (Boskovi¢, 1966). Soybean is mainly grown in Vojvodina. Today, the areas
under soybeans in this area make up about 93% of the total area of this crop in Serbia
(Mihajlovi¢ et al., 2024; Bosnjak and Rodi¢, 2010). In Vojvodina, the grain yield of
soybean is dependent on RGS (the amount and distribution of rainfall during the growing
season) because production is exclusively organized under dry land farming conditions.
Information on the amount and distribution of rainfall is a very important strategy for
soybean productivity because it is estimated that extreme weather conditions (drought
and heat waves) will become even more intensive in the future (Lali¢ et al., 2011).

Therefore, it is crucial to analyze the soybean production trend over a span of seven
decades (1950-2019) in the region of Serbia. This analysis aims to establish the potential
impact of weather conditions, precipitation levels, and average monthly air temperature
on the production specifically in the province of Vojvodina, which accounts for 93% of
the total production of this plant species.

To analyze soybean production in Serbia, data for harvested area, production, and yield
of soybean were used from the Agriculture in Serbia, 1947-1996 (1998) and Statistical
Yearbook of the Republic of Serbia from 1997 to 2019.
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Materials and methods

To analyze soybean production in Serbia, data for harvested area, production, and yield
of soybean were used from the Agriculture in Serbia, 1947-1996 (1998) and Statistical
Yearbook of the Republic of Serbia from 1997 to 2019.

Results and Discussions
Trend of soybean production in the Serbia from 1950-2019

The results showed that from 1950-2019, the area under soybeans increased from 4,312
ha to 220,000 ha, i.e. 51 times more with a tendency for further growth (Figure 1). In
this way, Serbia has become a significant producer of soybeans in Europe. In Serbia, the
production of genetically modified soybeans is not allowed (Official Gazette of the RS”,
No. 41/2009), which enables Serbia to export this plant species to markets that exclude the
use of GMOs and for soybeans produced in Serbia to be in high demand on the European
market. According to data According to the European Commission (2013)%, about 90%
of the total soybean production in the world comes from genetically modified varieties.
Since European consumers are distrustful of GMO technology and taking into account
that there is a growing interest in products that do not contain GMOs, retail chains and
other relevant institutions support sustainable compositions in the production of soybeans
that are not genetically modified (Rizov and Rodriguez-Cerezo, 2015). In addition to the
area, the average soybean yield also increased significantly. In 1950, the average yield
was 336 kg ha', and in 2019 it was 2800 kg ha™'. In seventy years, the soybean yield has
increased more than 8 times. However, in some years of the last decade, significantly
higher yields were achieved than in 2019. The maximum yield was achieved in 2014. It
amounted to 3539 kg ha'!, which is more than 10 times compared to 1950.

Figure 1. Areas and yields by decades in the period from 1950-2019
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Analysis of production by decades

In accordance with Table 1, where data are summarized by decade, a detailed analysis
of the impact of various factors on yield increase is described for each year. The yield
increase was influenced by several factors, but the most important was the choice of
genotype and the applied agricultural production techniques.

Table 1. Correlations of areas and yields by decades in the period from 1950-2019

Decades Average | Average Yield Correlation coefficient of | Correlation coe.:ﬂicient
areas (ha) (kg ha') average areas of average yields
1950-1959 1390 917 Y:éio(’f:é?’g Yzléfz’f)?‘ﬁflg
1960-1969 1372 1187 Y= _?{321’%?:;74563 7 Y= 1;{12& 502,3?;;08’1
1970-1979 10599 1763 Y= ;525: 3 6{;‘;342’9 Y= lliffos, ’6‘;;28’4
1980-1989 59287 1995 Y= %zzio(’f i‘g;93995 Y;}f’g”aﬁgg
1990-1999 58444 2001 Y= ‘;7:765,;(253 o - 819{21:2&;519510’7
2000-2009 121342 2309 Y=3 ?{921’%”‘393 81 Y= ?;i 303’ ’Z‘gg 88,7
2010-2019 165778 2806 Y= 5]‘327’3’;2'9375 925 Y= 452 Ooﬁggif 67.4

Source: Authors

Soybean has been present in Serbia since the beginning of the 20" century. In the
beginning, it was cultivated as a substitute for coffee, because agricultural producers were
not sufficiently educated about its utility value. Observing the period from 1950 to 1959,
it can be seen that the area under soybeans in Serbia ranged from 857 ha in 1953 to 8443
ha in 1959, and the average yields ranged from 336 kg ha! in 1950 to 1675 kg ha! in
1959. In the period from 1959-1961, another attempt to expand the area under soybeans
was recorded. However, a significant decline was recorded in the following period. At the
beginning of the seventies, in 1972, soybeans were sown on only 625 ha. The reason for
the weak spread of this plant species is the lack of tradition, i.e. insufficient knowledge of
soybean, weak economic motivation, and a lack of capacity for processing high-quality
products (Boskovi¢, 1966). A significant increase in the area under soybeans began in
1975, when the state adopted an action plan and opened processing capacities. That
year, 9,683 ha were sown under soybeans, and 25,944 ha the following year. In the next
few years, a moderate increase in areas was recorded, except in 1980, when there was
a significant decrease in areas. What characterizes the next two decades of production
(1980-1989 and 1990-19999) are large oscillations in surfaces. After the adoption of the
action plan by the state, yields above 2000 kg ha' were achieved for the first time. In
1982, an average yield of 2606 kg ha™! was achieved, which shows not only that there are
favorable natural conditions for growing soybeans, but also that agricultural producers
have learned and mastered the production technology (Miladinovi¢ et al., 2008). In the
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mid-seventies, intensive work on soybean breeding and cultivation technology began at
the Institute for Crop and Vegetable Farming in Novi Sad. The first soybean variety was
registered in 1979 (NS Kasna). However, only introduced, American soybean varieties are
present in production: Evans, Hodgson, Hark, Amsoy, and Corsoy. In 1983, the soybean
processing factory in Becej began operating, which contributed to the further increase
of the area under soybeans in Vojvodina. With the introduction of high-yield domestic
soybean varieties (NS-6, NS-9, NS-10, NS-16 and NS-21), which suppressed foreign,
introduced soybean varieties, the average yield of soybeans per hectare continued to
increase. During the 1990s, varieties selected at the Institute of Agriculture, i.e. domestic
varieties Ravnica, Balkan, and Vojvodanka very quickly occupied a significant place in the
sowing structure and completely suppressed the introduced American soybean varieties. In
the next two decades, along with corn, wheat, and sunflower, soybean became the leading
plant species in the fields, and Serbia became one of the most important producers of this
plant species in Europe. In the period from 2010 to 2019. There were four years with a
yield above 3000 kg ha', which speaks in favor of the fact that soybean producers have
mastered the production technology of this plant species well and that they have at their
disposal top-quality, high-yielding soybean varieties with good adaptability and stability.
Also, the above data indicate that interest in soybean production in Serbia is still growing
and that this trend will continue in the coming years.

Analysis of the influence of weather conditions on soybean yield in the province of
\Vojvodina - Serbia

Vojvodina - Serbia is a production area recognizable by its favorable natural conditions
for organizing agricultural production. This statement is primarily supported by the
available funds of arable land, which makes up nearly 90% of the total agricultural
land in this area (Bosnjak and Rodi¢, 2011). If we take into account the fact that over
43% of the total territory of Vojvodina consists of chernozem (Hadzi¢ et al., 2005), then
Vojvodina is certainly an area with significant land production potential.

For the analysis of agrometeorological conditions on soybean production, data taken from
Meteorological yearbooks (Republic Hydrometeorological Service of Serbia) including
seven meteorological stations that have data on monthly rainfall (7able 2) were used. Selected
rainfall stations are equally distributed in the region of Vojvodina (one station per 3000 km?).

Table 2. List of meteorological stations included in the study

Station Latitude Longitude Amplitude (m)
Novi Sad 45° 15” 46” 019°51°07” 84
Palié 46° 06’ 117 019°45°31” 102
Sombor 45° 477 00” 019° 07”00 89
Kikinda 45°49°41” 020° 27 55” 81
Zrenjanin 45°21°55” 020° 24 13” 81
Banatski Karlovac 45°02°58” 021°01°00” 99
Sremska Mitrovica 44° 59’ 00~ 019°37°00” 82

Source: Authors
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Data during the growing season of soybeans (April-September) on the sum of
precipitation and average air temperature are shown in 7able 3. Sum of precipitation in
the growing season from 1950 to 2019 was 365.3 mm, while the average air temperature
was 18.2°C. When looking at rainfall by decade, a significant difference can be seen.

Table 3. The sum of precipitation (mm) and average mean temperature (°C) for the multi-year
period 1950-2019

Year / 2010-
Mounth 1950-1959 | 1960-1969 | 1970-1979 | 1980-1989 | 1990-1999 | 2000-2009 2019
The sum of precipitation (mm
April 53.3 42.7 46.6 553 42.3 46.3 50.7
May 64.8 524 57.3 67.6 59.8 61.6 105.8
June 88.0 69.2 88.0 84.4 83.5 97.5 86.3
July 60.4 74.8 66.9 44.6 88.6 56.3 57.0
August 52.6 42.9 72.9 51.5 58.3 53.0 57.3
September 35.5 37.1 35.6 33.7 56.2 63.0 54.7
Sum 354.6 319.1 367.2 337.0 389.6 377.6 411.7
Average mean temperature (°C)
April 11.1 11.9 10.9 11.3 11.3 12.6 13.4
May 16.1 16.4 16.5 16.6 16.8 18.0 17.3
June 20.0 19.9 19.6 19.2 20.2 20.8 21.5
July 222 21.1 20.7 21.4 21.7 22.5 23.1
August 21.4 20.7 20.2 20.8 21.7 22.1 23.3
September 17.1 17.2 16.0 17.6 16.7 16.7 18.1
Average 18.0 17.9 17.3 17.8 18.1 18.8 19.4

Source: Authors

The maximum amount of precipitation during the growing season was recorded in the
period from 2010 to 2019, 411.7 mm, and the minimum in the period from 1960 to
1969, 319.1 mm. In the period from 2010 to 2019, there was 92.6 mm, or 22.40%, more
precipitation during the growing season than in the period from 1960 to 1969. Also, in
the last three decades, from 1990 to 2019 there was more precipitation per decade than
in the period from 1950 to 1989.

A significant difference was also found in the average air temperature if observed by
decades. The maximum average temperature was determined in the period from 2010 to
2019, 19.4°C, and the minimum in the period from 1970 to 1979, 17.3°C. In the period
from 2010 to 2019, the average air temperature was 2.1°C higher than in the period
from 1970 to 1979. Also, there has been a significant increase in average temperatures
in the last three decades, from 1990 to 2019, than in the period from 1950 to 1989.

Soybean is one of the most important oil and protein crops in the world and is grown
under a wide range of environmental conditions, where climate factors such as
temperature, photoperiod, and moisture stress exert a detrimental effect on plant growth
and metabolism (Khan et al., 2007; Shirazi et al., 2024). There is a lot of research on
the topic of the critical period of soybean development. Some authors point out that the
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lack of rainfall and high temperatures in the flowering phase have the greatest impact
on soybean yield (Foroud et al., 1993), while others have come to the conclusion that
weather conditions during pouring have a greater effect on yield (Shadakshari et al.,
2014; Giordani et al., 2019). In general, weather conditions during the entire generative
period of soybeans have a significant impact on soybean yield (Miladinov et al., 2020;
Mamli¢ et al., 2024). In the Republic of Serbia, that is, in its province Vojvodina, the
generative period of soybeans begins at the end of June and ends at the end of August.
When it will start and how long the generative period will last depends primarily on
weather conditions, the soybean ripening group, and the sowing date. In Figure 2, you
can see that connection-that is, a very strong positive connection between yields and
precipitation during the months of July and August.

Figure 2. Dependence of yield on agrometeorological conditions during the growing season

(T4-T9 average monthly air temperatures from April to September; P4-P9 average monthly
rainfall, gP-annual sum of rainfall; vP-sum of precipitation during the growing season; gT-
average annual air temperature; vI-average temperature during vegetation)
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Source: Authors

Somewhat weaker, but also positively, it was affected by precipitation in April. In
addition to the reproductive period, germination and initial growth also affect yield
because they determine crop composition and uniformity (Cheng and Bradford, 1999;
Pukic et al., 2017). In Vojvodina, the optimal time for sowing soybeans is during the
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month of April, so soil moisture or rainfall has an impact on the yield. However, this
connection is not as strong as in the reproductive period, which can be seen in the
graph. The rainfall in June had very little, and the rainfall in September had no effect
on the soybean yield because it was already in the ripening phase. When soybeans
suffer high temperatures during the seed-filling stage, their yields are reduced, and their
seed compositions change (Nakagawa et al., 2020). The same conclusion, about the
influence of high temperatures on the yield of soybeans, can be made in these studies
by looking at Figure 2. The most negative impact on the yield was the high temperature
in the month of August when soybeans were mostly in the seed-filling phase. Also,
a very strong negative impact of high temperatures in April, May, and July can be
observed. Djanaguiraman and Prasad (2010) determined that temperatures higher
than optimal during the vegetative period reduce photosynthetic activity and increase
the rate of ethylene production, which leads to aging of the leaves. The consequence
of all this is a decrease in yield. Puteh et al., (2013) point out that in the flowering
phase at temperatures above the optimum, the intensity of photosynthesis and pollen
germination decrease, which results in a lower number of pods and weight of 1000
seeds. In the research conducted by Lobell and Asner (2003), it is stated that with each
increase of the mean vegetative temperature by 1°C compared to the optimum, the
soybean yield decreases by as much as 17%.

Conclusions

Soybean cultivation in Serbia does not have a long tradition, although there are
favorable agroecological conditions for it. In order for a plant species to establish itself
in production, there must also be an economic interest in its cultivation. Therefore,
only with the adoption of the action plan by the state did this plant species begin to
occupy a significant place in the sowing structure. Today, soybean is in fourth place in
Serbia, after corn, wheat, and sunflower. In addition to the establishment of factories
for obtaining final products from soybeans, a great contribution to this success was
made by the Institute for Crop and Vegetable Agriculture, i.e. the creation of domestic
high-yielding varieties with good adaptability and stability. The research results also
show that the interest in soybean production in Serbia is still growing, and this trend
will continue in the coming years.
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Review Article This study investigated the relationship between
Received: 13 December 2024 recreation and gastronomy as key indicators of sustainable
' development in spa destinations. The research sought
Accepted: 20 January 2025 to answer two main questions: “What significance do
doi:10.59267/ckoPol2501357A recreation and active tourism hold for tourists?”” and “What
o type of gastronomy attracts tourists to destinations?” The

UDC 338.48-6:615.8(497.11 data from collected 243 respondents, comprising guests of
Sokobanja) the Sunce Hotel, Golden View Garni Hotel, and visitors

i to the Zelengora restaurant in Sokobanja, were analyzed
Keywords: using factor analysis. The authors conducted the research
gastronomy, active tourism, using two questionnaires. The findings of the first survey
rural destination, wellness and revealed a strong inclination to relaxation of both mind
spa, development, Sokobanja and body. Additionally, the results of the second survey
JEL:L83, 732 indicated that a unique gastronomic experience is a

significant motivator for tourists. Both indicators have
a positive impact on tourists’ overall well-being and
foster loyalty to the destination. In conclusion, active,
gastronomic, wellness, and spa tourism have a beneficial
influence on the tourist destination of Sokobanja. The
study proposes a unique model that can be applied to all
rural spa destinations.

Introduction

Numerous factors, such as the quality of offered experiences and the perception of the
destination, affect tourist well-being (Pani¢ et al., 2024). Destinations that combine
attributes of sensemaking (e.g., accessibility, amenities) with exploratory attributes
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(e.g., attractions, activities) tend to enhance tourists’ psychological well-being (Kim &
Hall, 2022). This can have a positive impact on increased return intentions and positive
word-of-mouth (Reitsamer et al., 2017). Spa tourism, as one of the earliest forms of
travel, is particularly well-developed in Europe. Serbia recognizes the significant tourist
potential of its numerous spas (Arsi¢ et al., 2024). Spa tourism has evolved from being
solely health-focused to encompass mass holidaying and relaxation (Fernandez-Gamez
etal., 2018).

There is a growing demand for a tourist offering that integrates traditional spa
experiences, modern wellness concepts, active holidays, and gastronomic experiences.
Among motives that make tourists visit a destination, gastronomy ranks third behind
cultural interest and nature (Juan et al., 2019). Gastronomy plays a strategic role in tourist
destinations, influencing tourist behavior, motivation, experience, and spending while
contributing to the sense of place and food image (Seyitoglu et al., 2020). Gastronomic
tourism has emerged as a distinct and expanding market segment (Balderas-Cejudo et
al., 2019; Milanovi¢ et al., 2023; Rangus et al., 2023; Vujko & Deli¢-Jovi¢, 2024), with
15% of tourists choosing destinations specifically for their culinary offerings (Berbel-
Pineda et al., 2019). Moreover, a substantial 25% of travel budgets is allocated to food
and beverages (World Food Travel Association, 2023). Today, gastronomy, as the
focus of the tourist experience, plays an essential role in strengthening competitiveness
(Vujko et al., 2024). The hospitality industry, including tourism, has become a global
phenomenon, intertwining food consumption with other services and experiences valued
by postmodern consumers (Hjalager & Richards, 2003). The relationship between food
and identity is strong, and any attempt to change eating habits feels like an offense
to national and individual identity (Bastenegar, 2019). Serbian cuisine, with its rich
history and diverse influences from Greek, Byzantine, Oriental, Austro-Hungarian,
Russian, and French cultures, reflects this complex heritage (Djordjevic-Milosevic &
Milovanovic, 2012; Pantovi¢ et al., 2023).

Outdoor adventure tourism can foster sustainability and well-being by encouraging
connections with nature, which can lead to pro-environmental attitudes and behaviors
(Hanna et al., 2019). Winter et al. (2019) highlight the sustainability benefits of outdoor
recreation and nature-based tourism, emphasizing the need for adaptable service delivery,
cultural shifts, and inclusive management strategies to address evolving social, economic,
and environmental conditions. According to Bojovi¢ et al. (2024), recreational tourism is
categorized as a sustainable form of tourism that contributes to human health. Destinations
that offer a blend of activities and natural environments are particularly popular due to
their positive impact on the body in general (Alexander et al., 2021; Kruni¢ et al., 2023;
Mileti¢ et al, 2023). Such destinations, with their diverse amenities, have sustainable
development potential and can achieve a competitive advantage through effective tourism
market positioning (Bjeli¢ et al., 2024; Vucicevi¢ et al., 2024). Given the prevalence
of stressors in modern life, destinations that offer preventive and immunity-enhancing
health benefits are increasingly valued (Fernandez-Gamez et al., 2024; Pantovi¢ et al.,
2025). European demand for recreational and nature-based tourism is increasing due to
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demographic shifts, evolving consumer preferences, and increasingly mobile lifestyles,
posing challenges for planners and managers (Weber, 2001; Pyo, 2005; Bell et al., 2007).
Serbia’s abundant natural resources, including mountains, rural destinations, and spas,
offer significant potential for recreational tourism development. Recreational activities
not only enhance tourist well-being but also support therapeutic outcomes by having a
positive impact on emotions (Gyasi et al., 2023).

Environmental protection is one of the most pressing challenges of the 21st century.
Therefore, further tourism development must strike a balance between tourism
development and ecosystem preservation as a solution to sustainability issues. The
concept of wellness and spa (Arsi¢ et al., 2024) has transcended the boundaries of mere
luxury, emerging as a vital aspect of contemporary life. In today’s fast-paced world
filled with mounting stressors, the wellness and spa industry offers a sanctuary for
individuals seeking refuge and rejuvenation (Colas et al., 2024). The benefits of wellness
and spa services extend beyond mere indulgence; they play a crucial role in enhancing
physical health and overall quality of life (Dimitrovski & Todorovi¢, 2015). One of the
most significant physical health benefits derived from these services is the promotion
of relaxation, which can lead to reduced levels of cortisol, a hormone associated with
stress (Ladkin et al., 2021, Milojevi¢ et al., 2020; Lakicevi¢ et al., 2024). In rural
wellness and spa destinations, recreational and gastronomic activities are pivotal to
sustainable development. The long-term viability and market competitiveness of these
destinations depend on sustainable tourism practices (Zhu & Xu, 2022). Only when
businesses operating in these destinations are viable can there be a competitive edge
in the market. The starting hypothesis (H) posits that inbound tourism, driven by rich
gastronomy and ample opportunities for sports and recreation, can enrich the offerings
of wellness and rural spa destinations, positioning them as indicators of sustainable
development. It is crucial to distinguish between treatment programs and wellness
services in order to effectively cater to both patients and healthy guests (Arsi¢ et al.,
2024). Evidently, spa destinations that embrace these changes will gain a competitive
edge in the tourism market.

The authors conclude that tourists readily engage in recreational tourism, recognizing
its therapeutic benefits for general physical health. This aligns with the core principles
of fitness, wellness, and spa methodologies. Additionally, they emphasize the value of
locally sourced, traditionally prepared food as a significant complement to the overall
tourism experience.

Case Studies

The local development of a tourist destination or region is impacted by cultural values,
identity, and specific resources such as collective history and heritage (Santiago et
al., 2024). Many destinations have recognized the potential of reviving tourism by
empowering local communities to promote their skills and culinary heritage (Vujko
et al., 2024). The Istrian region and Opatija in Croatia, Pirot in Serbia, and the Haut
Plateau de 1I’Aubrac in France are good examples of the strong connection between
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gastronomy and active recreation. These destinations leverage this connection to drive
sustainable rural development (Vujko & Deli¢-Jovic, 2024).

Istria, the most developed rural area in Croatia, has successfully developed both coastal
and inland tourism. Its tourist offerings are renowned for olive oil, asparagus, truffles,
and wine. The region offers family-friendly accommodations, agricultural holdings, and
various active holiday options like horseback riding, cycling, and wine tours (Jurisic,
2024). Istrian wellness centers provide year-round relaxation through diverse packages.

Opatija, a coastal city in Croatia, has been identified by Vodeb et al. as possessing four
key attributes: attractions, cultural heritage, local gastronomy, and accessibility of the
destination. The city’s appeal extends beyond seaside tourism, as its surrounding hills
attract hikers and mountaineers. In addition to its rich cultural and historical heritage,
including villas from the Habsburg era, Opatija’s gastronomic offerings are a major
draw for visitors. As one of the oldest destinations on the Adriatic coast, the city boasts
restaurants serving authentic historical dishes. Opatija’s medicinal climate and spa
hotels contribute to physical well-being and stress reduction.

Pirot is renowned for its sheep’s cheese and ironed sausages. Local restaurants offer a
variety of regional specialties, and the town has seen a growth in gastronomic tourism
through numerous events. Beyond its culinary delights, Pirot attracts foreign tourists
with its rich cultural heritage and the nearby Stara Planina Nature Park, which offers
opportunities for outdoor activities like waterfall and canyon exploration. The Stara
Planina Hotel houses a wellness center. In the 2022 Gastro Tourism Handbook, Pirot was
highlighted as a model for gastronomic tourism, earning the nickname “Little Jerusalem.”

The Haut Plateau region’s local development strategy combines heritage preservation and
culinary promotion. The local population initiated a movement to highlight the region’s
heritage, particularly its culinary specialties (Bessiere, 1998). Laguiola cheese, Aligot
traditional dish, and La Fouace local dessert are some of the gastronomic delights for
which the region is renowned. In addition to its rich culinary heritage, the French province
boasts numerous castles, churches, and nature reserves, attracting tourists seeking cultural
experiences and outdoor activities. Les Sources du Haut Plateau is a well-known wellness
center with a traditional aesthetic. Bessiere emphasizes the role of traditional food and
cuisine in rural French areas as markers of identity and drivers of local tourism, promoting
a balance between conservation and innovation in local development.

Research Methodology

The paper’s initial hypothesis (H) posited that tourist motivations, driven by a rich
gastronomic offer and diverse sports and recreational opportunities, contribute to the
richness of wellness and spa rural destinations, making them indicators of sustainable
development. Given the rural nature of these destinations, it is crucial to leverage both
natural and human-made resources to transform potential into tourist attractions and
enhance the wellness and spa tourism offerings.
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The paper presents findings from two surveys, analyzed using factor analysis. The first
survey, focusing on active and sports-recreational tourism, involved 243 respondents,
who were the Sunce Hotel and Golden View Garni Hotel guests. The second survey,
centered on gastronomy, included 287 guests of the Zelengora restaurant in Sokobanja.
The researchers conducted both surveys during the summer months of June to September
2024, making multiple visits to Sokobanja.

To address the research questions “What significance do recreation and active tourism
hold for tourists?” and “What type of gastronomy attracts tourists to destinations?”,
we established the following sub-hypotheses: Recreation and active tourism positively
impact tourists’ psychological and physical well-being. (h1) and Gastronomic offerings
based on local products and traditional preparation methods can foster loyalty to tourist
destinations. (h2)

The initial factor analysis yielded a model comprising two factors that categorized the
respondents’ responses into two dimensions:

- factor analysis 1 identified eight variables associated with the factor “relaxation of
body and mind”

Relaxing the mind and body

Enjoying natural environment

Improving personal health/fitness

Staying physically active

Escaping from daily routine to be more productive
Increasing the level of self-confidence

Being with people of similar interests

Spending time with friends

- factor analysis 2 identified 11 variables associated with the factor “unique gastronomic
experience”

Portions are generous

I like the quality of the served meat

The organoleptic properties of food satisfy all my senses

The food is real homemade

You can feel the spirit of the space and tradition

The food is traditional, prepared by the recipe that was once used, and you can feel it
Excellent dishes with local ingredients

The food fits the ambiance
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The natural materials of the dishes in which the food is prepared and served contribute
to the taste

Local music fits into the ambiance
Everything we eat can be traced from “field to table.” It is priceless

Sokobanja (Serbia) is a prime example of a spa destination that prioritizes sustainable
tourism development. Nestled along the Moravica River, between the mountains of
Rtanj, Ozren, and Devica, Sokobanja has a rich history of therapeutic use, dating
back to Roman and Turkish times. The first recorded instance of tourism dates to
1837. The town’s significant anthropogenic attractions include Sokograd, the Trebi¢
archaeological site, the Amam bath, the monastery of St. Archangel, Knez Milo§ Inn,
Latin City, and Seselac cave. The abundance of thermal mineral springs, favorable
climate, mountainous terrain of Rtanj and Ozren, and strategic location within a valley
have contributed to Sokobanja’s development as a tourist destination. The region’s
natural assets, including canyons, caves, Bovan Lake, Vrmdza Lake, and the Moravica
River, form the foundation of its tourism industry.

Zelengora restaurant, which has been operating since 2011, has a rich history dating
back to 1967. The restaurant specializes in traditional dishes from the 20th century,
including kacamak, ajvar, saC dishes, pies, sarma, and beans. A key aspect of
Zelengora’s approach is its commitment to sourcing ingredients from local producers.
Trout is sourced from the Moravica River, dairy products come from a local dairy, and
meat products are supplied by a 160-year-old butcher shop. Homemade rakija, crafted
from locally sourced fruit, is a significant brand when it comes to spirits served in
the restaurant. By prioritizing local food, Zelengora enhances the overall gastronomic
experience for tourists.

The Sunce Hotel, initially opened in 1977, underwent renovation and reopened in 2020
following a challenging period of privatization. It boasts the largest accommodation
capacity in Sokobanja and offers guests a range of wellness and spa treatments
within its 1,300-square-meter wellness center. The Golden View, a high-category
accommodation, opened its doors in 2023 and offers a more intimate setting.

Results and Discussion

Of the 243 respondents who participated in the research on active tourism, 144 (59.3%)
were male, and 99 (40.7%) were female. The majority of respondents, 177 (72.8%), were
from Serbia. Additionally, 30 respondents were from China (12.3%), 18 from Croatia
(7.4%), nine from Slovenia (3.7%), and nine from Austria (3.7%). All respondents were
guests of the Sunce and Golden View hotels in Sokobanja.

The first factor analysis (see Table 1) yielded a single factor model, explaining 55.165% of
the variance. The variables with the highest factor loadings represent two distinct groups
of respondent responses regarding the importance of recreation and active tourism.
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Table 1. Total Variance Explained

. . Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues - .
Factor Loadings Loadings
Total % of | Cumulative Total % of | Cumulative Total % of Cumulative
Variance % Variance % Variance %
1 6.620 |[55.165 55.165 6.370 |53.081 53.081 4.266 35.552 35.552
2 1.637 |[13.643 68.808 468 3.903 56.984 2.572  |21.432 56.984
3 .807 16.726 75.535
4 .664 | 5.531 81.066
5 622 |5.183 86.249
6 496 |4.132 90.381
7 457 13.807 94.188
8 210 | 1.747 95.935
9 154 1.287 97.222
10 127 11.058 98.281
11 116 1.970 99.251
12 .090 |.749 100

Source: Autor’s research

Table 2 reveals strong loadings for eight variables, indicating a strong association with
the “relaxation of body and mind” factor. Relaxation is a fundamental practice for stress
reduction, achieving life harmony, improved sleep, and overall well-being. Knobloch et
al. note that tourism experiences, beyond mere pleasure, have significant implications
for well-being and quality of life, necessitating a deeper understanding. The results in
Table 2 suggest that key motivations for visiting a destination include escaping routine
for the sake of own productivity, socializing with friends, improving health and fitness,
and boosting self-confidence. These motivations highlight tourists’ desire for vacations
that enhance their overall well-being. Consequently, the future of spa tourism lies in
developing offerings that integrate wellness, spa, and recreational activities.

Table 2. Factor Matrix

Factor
1 2
Vi 765 -.283
V2 .882 297
V3 915 128
V4 710 -.001
V5 928 -.155
V6 .907 -214
V7 .824 .360
V8 918 -.118
V9 -.629 124
V10 -.188 227
\28! .097 .022
V12 -.136 .055

Source: Autor’s research
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Today, tourists seek destinations offering diverse recreational experiences. Sokobanja
is well-positioned to cater to these desires. The surrounding areas are ideal for both
recreational and professional cycling.Adventure enthusiasts can indulge in adrenaline-
pumping activities such as scuba diving, mountain biking, free-climbing, orienteering,
diving, paragliding, sailing on Bovan Lake, kayaking, and exploring Rtanjska Lednica.
The surrounding mountains present challenges for recreational and professional alpinists
alike. These activities align with the motivations of tourists seeking to improve their health
and fitness. Additionally, Sokobanja offers wellness and spa treatments, as well as an aqua
park during the summer months, catering to those seeking relaxation and stress relief. In
recent years, rural tourism has gained momentum in Sokobanja. Villages like Vrmdza,
Resnik, Trubarevac, MuZinac, Zuckovac, Sarbanovac, and JoSanica have revitalized old
accommodations and built new ones to provide comfortable stays. These villages preserve
traditions, crafts, and culinary heritage, offering tourists the opportunity to participate in
daily life and enjoy the tranquility of the countryside. This type of tourism appeals to those
seeking social interaction and immersion in nature, as indicated in Table 3.

Table 3. Descriptive Statistics

N Minimum [ Maximum Mean Std. Deviation | Variance
. e e e Std. e o

Statistic | Statistic | Statistic | Statistic Error Statistic Statistic
Relaxing the mind and body | 243 1 5 4.25 .059 922 .850
Enjoying natural 243 1 5 433 052 816 667
environment
Improve personal health/ 243 1 5 498 058 906 220
fitness
Staying physically active 243 1 5 4.30 .053 .820 672
Escaping from dally routine 243 1 5 430 056 871 758
to be more productive
Increasing the level of self- 243 1 5 427 059 917 841
confidence
Being with people of 243 1 5 437 048 741 549
similar interests
Spending time with friends | 243 1 5 4.28 .058 903 816
Valid N (listwise) 243

Source: Autor’s research

Of the 287 respondents who participated in the research on gastronomy, 147 (51.2%)
were male, and 140 (48.8%) were female. The majority of respondents, 217 (75.6%),
were from Serbia. Additionally, 25 respondents were from Slovenia (8.7%), 17 from
Italy (5.9%), and 12 from the Czech Republic (4.2%). All respondents were guests of
the Zelengora restaurant in Sokobanja.
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The second factor analysis (see Table 4) also yielded a single-factor model, explaining
80.099% of the variance. The variables with the highest factor loadings were related to
the question of whether gastronomy is a primary motivator for visiting the destination.

Table 4. Total Variance Explained

T Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues - .
Loadings Loadings
Factor
Total % of Cumulative Total % of Cumulative Total % of Cumulative

Variance % Variance % Variance %
1 9.612 |80.099 80.099 9.404 |78.367 78.367 9.156 |76.301 76.301
2 1.018 |8.486 88.586 481 4.006 82.374 729 6.073 82.374
3 646 |5.382 93.967
4 269 12.239 96.207
5 11 921 97.128
6 110 916 98.044
7 .086 715 98.759
8 .061 .505 99.264
9 .034 280 99.544
10 .025 207 99.751
11 .020 .169 99.920
12 .010 .080 100

Source: Autor’s research

Table 5 reveals strong loadings for 11 variables, indicating a strong association with the
“unique gastronomic experience” factor. The variables with the highest factor loadings
represent distinct groups of respondents’ responses related to the survey.

Table 5. Factor Matrix

Factor
1 2
\2! 983 -.142
V2 924 -.094
V3 .873 -.096
V4 913 302
V5 .882 -.078
Vo6 931 303
V7 952 -.157
V8 .870 -.110
V9 .899 .306
V10 981 -.164
Vil 954 271
V12 -.011 -.151

Source: Autor’s research

Based on the ratings for all 11 variables, we can conclude that respondents associate
unique gastronomic experiences with destinations that preserve tradition and local
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culture and utilize local products, offering a full experience. Sokobanja, with its rich
history, offers a glimpse into its past. The region’s Roman and Turkish influences are
reflected in its culinary traditions. Tourists can savor dishes like “Turkish coffee”
and “baklava,” with names referring to past periods, but prepared according to local
methods and customs. Today, Sokobanja distinguishes itself from similar destinations
by offering a diverse range of gastronomic specialties across various local restaurants.
Nikoli¢ and Stankovi¢ highlight the historical significance of taverns in the region,
dating back to 1837. Modern-day restaurants cater to tourists’ desires for large portions,
high-quality, organic, and homemade food prepared using traditional recipes (Table 6).
The preserved historical ambiance and ethnic culture of Sokobanja, combined with its
proximity to rural areas, contribute to the authenticity of its culinary offerings. Local
sourcing of ingredients enables restaurants to provide genuine homemade dishes while
also promoting rural development and generating income for agriculture. This synergy
between urban and rural elements fosters a sustainable tourism model.

Table 6. Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation | Variance
Portions are generous 287 3 5 3,97 775 ,601
I like the quality of the 287 3 5 4,02 773 597
served meat
The organgleptlc properties 287 3 5 406 777 604
of food satisfy all my senses
The food is homemade 287 3 5 4,08 ,791 ,626
You can feel the. spirit of the 787 3 5 4,06 775 601
space and tradition
The food is traditional,
prepared by the recipe that 287 3 5 406 786 618
was once used, and you can
feel it
Excellent dishes with local 787 3 5 401 789 622

ingredients
The food fits the ambiance 287 3 5 4,06 773 ,597

The natural materials of
the dishes in which the

food is prepared and served 287 3 3 4,10 796 634
contribute to the taste

Locgl music fits into the 287 3 5 3.99 766 587
ambiance

Everything we eat can be

traced from “field to table”. 287 3 5 4,05 ,785 ,616
It is priceless

Valid N (listwise) 287

Source: Autor’s research
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Figure 1. Interdependence of variables. Source: prepared by the authors (2024).
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The Figure 1 indicate that recreation and active tourism are significant for tourists
primarily due to their association with relaxation of body and mind, as evidenced by
strong correlations with eight specific variables (F2). Additionally, unique gastronomic
experiences attract tourists to destinations, highlighted by strong associations with
eleven distinct variables (F1). This indicates that both relaxation and culinary offerings
play crucial roles in enhancing the tourist experience.

Gastronomic experiences significantly impact tourist satisfaction and loyalty, serving
as a key motivator for travel decisions (Mora et al., 2021). The integration of food,
culture, history, and environment in gastronomic tourism experiences influences
consumer choices and contributes to sustainable rural development in wellness and spa
tourism. Research suggests that unique gastronomic experiences, offering authentic,
unforgettable, and culturally immersive food encounters, significantly impact
destination choice, satisfaction, and loyalty. The interconnectedness of recreation and
gastronomy positively impacts tourists’ physical and mental well-being, fostering
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loyalty to the destination. The research findings highlight the numerous benefits of
active, gastronomic, wellness, and spa tourism in Sokobanja. However, to remain
competitive in the tourism industry, Sokobanja must adapt to emerging trends by
prioritizing recreation and gastronomy as key indicators of sustainable development.

Conclusion

The paper discusses the impact of various factors on tourist well-being, particularly
in the context of spa tourism in Serbia, which has evolved to include modern
wellness concepts and gastronomic experiences. It highlights the growing demand for
destinations that offer a blend of traditional spa services, outdoor activities, and local
culinary delights, emphasizing the importance of gastronomy in attracting tourists and
enhancing their overall experience. Case studies from regions like Istria, Opatija, and
Pirot illustrate how local communities can leverage their culinary heritage and natural
resources to promote sustainable tourism development, ultimately contributing to the
psychological and physical well-being of visitors.

The research on active tourism in Sokobanja involved 243 respondents, predominantly
from Serbia, and revealed that relaxation and well-being are key motivations for
visiting the area. The findings indicate that tourists are increasingly seeking diverse
recreational experiences, such as cycling, adventure sports, and wellness treatments,
which align with their desire for improved health and fitness. Additionally, a separate
study on gastronomy highlighted the importance of unique culinary experiences tied
to local culture and tradition, suggesting that Sokobanja’s rich gastronomic offerings
significantly enhance tourist satisfaction and loyalty, ultimately contributing to
sustainable tourism development in the region.

Sustainable tourism seeks to preserve natural and cultural heritage while fostering
local economic growth. While other forms of tourism exist in modern spa centers,
the rise of gastronomic and active tourism offers a sustainable approach. These types
of tourism contribute to destination development without negatively impacting the
environment. Sokobanja’s Tourism Development Program (2023-2027) reflects this
shift, emphasizing a pristine environment suitable for relaxation through wellness
treatments and specific gastronomic experiences (Tomi¢ et al.,, 2020). This study
examines the potential synergy between gastronomic and active tourism, hypothesizing
that these two types of tourism can complement each other to create a more attractive
offering for a wider range of tourists. Our findings confirm this hypothesis. Tourists
engaging in sports and recreational activities also prioritize local dining experiences,
highlighting the importance of a robust gastronomic offering in such destinations.

Our findings indicate that recreation and active tourism positively impact visitors’
physical and mental well-being. Moreover, a gastronomic offering centered around
local products and traditional preparation methods attracts a larger tourist base. This
combination of tourism types fosters a sense of loyalty among visitors. The research
underscores several key tourist elements of Sokobanja, including its rich wellness
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and spa programs. In addition to relaxation, the destination offers opportunities for
adrenaline sports, nature walks, and visits to waterfalls, rivers, and lakes. To capitalize
on these strengths, the local population should continue to preserve their cultural identity
through gastronomic specialties, sourcing local ingredients, and maintaining traditional
preparation and serving methods. Sokobanja possesses significant anthropogenic and
natural resources, making it well-suited for sustainable tourism development.

Active and gastronomic tourism can drive sustainable development. Sustainable
food tourism supports local agriculture and economic growth while offering tourists
opportunities to connect with local culture and traditions. Sustainable active tourism
promotes healthier lifestyles and active aging for tourists while enabling local
communities to develop tourism aligned with their values and aspirations. The synergy
between these two forms of tourism benefits both visitors and residents. Future research
should involve surveying residents to gauge their perspectives on the importance of
gastronomy and recreational tourism. Educating the local population about the benefits
of this type of development is crucial. The ultimate goal of developing this kind of
tourism is to foster a healthy environment and cultivate loyalty among tourists.
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Introduction

Agricultural producers in Serbia today face competition in the domestic market, but
also have opportunities to enter international markets such as the EU, Russia, and
others. This means that products should not only be low-cost but also of higher quality
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compared to the competition, which requires the practical application of modern
knowledge and innovations. When examining the structure of agricultural production
value in 2023, a high share of crop production (69.8%) can be observed compared
to livestock production (30.2%), which is entirely opposite to agricultural production
in EU countries. It is indisputable that the results of the agricultural sector are weak,
considering that Serbia is a country with comparative advantages in agricultural
production and a traditional food exporter.

The aim of this paper is to highlight the necessity and possibilities for increasing the
competitiveness of the agricultural sector. In practical terms, this means focusing on
the preservation of natural resources and the environment, the revival of agricultural
cooperatives, and incentive measures for small farms.

The Role of Agriculture in the Modern Global Environment

The global market is dominated by large multinational companies that determine global
production, trade, and investment flows, thereby managing the world economy. Modern
trends of mergers, acquisitions of smaller companies, and consolidation have become
an unavoidable trend, even in transition countries. These countries must adapt to the
emerging situation and create the conditions for the sustainable development of their
economy and the enhancement of its competitiveness on the international level.

The most significant changes in the international business environment include
reduced market barriers, rapid market shifts, constant competitive pressures, large-
scale separations or mergers, and global approaches to capital markets (Danielle, et
al., 2006). New trends in the globalized market require management to ensure the
successful positioning of a company in the global market while also adapting to the
challenges of local markets.

The process of economic reforms in transition countries followed the recommendations
of the Washington Consensus, strongly supported by the IMF and the World Bank as
the main proponents of the neoliberal economic concept. Between 1990 and 2000,
most transition countries had a negative growth rate (EBRD, 2010). In addition to
the recession, there was a noticeable rise in unemployment and an increase in social
stratification among the population. After 2000, until the outbreak of the global
economic crisis, transition countries experienced high rates of economic growth (an
average of 5.7%) and optimistic forecasts for further growth (Lissowska, 2014).

The global order is deliberately disorganized to ensure that large capital becomes the
only significant player on the world stage: in such a system, the winners are few, while
the majority of the world’s population falls into despair and poverty (Samardzi¢, 2018).

Frequent crises weaken economic activity, reduce consumption and investment, leading
to a slowdown in economic growth, loss of jobs, and wage reductions. Most countries
face the issue of budget deficits and how to finance them. Due to macroeconomic
instability, countries enter into appropriate agreements with the IMF, thus increasing

376 http://ea.bg.ac.rs



Economics of Agriculture, Year 72, No. 1, 2025, (pp. 375-385), Belgrade

their external debt. According to Stiglitz (2004), global financial institutions have
not provided answers to the development problems of developing countries, so new
solutions need to be offered that ensure economic development through the cooperation
of the state and the market.

As a consequence of the pandemic and the energy crisis in 2022, inflation affected
the most developed Western countries, and its negative impact has been felt across all
sectors of the economy and on the standard of living of the population. Agriculture was
hit hard by inflationary trends and, alongside energy, became the sector with the highest
inflation, particularly in terms of food prices. Inflation, as an indicator of economic
conditions, shows a time lag of at least 18 months. This also represents the biggest
challenge in conducting monetary policy, given the contemporary economic conditions
that are becoming more complex every day and increasingly unpredictable, subject to
a growing number of diverse economic factors (Andri¢, 2021).

The immediate determinants of economic growth are the investment rate, employment,
and technical progress, while additional factors include the economic environment,
which encompasses macroeconomic stability (exchange rate stability, inflation,
tax policy, interest rates, and infrastructure). Fundamental growth factors include
geographical factors, historical heritage, culture, and institutions (Arsi¢, Gligoric,
2024). The most successful episodes of economic growth have generally been based
on several common characteristics, such as an ambitious reform package, productivity
growth, an increasing share of investment in GDP, and financial system development
(Soski¢, 2024).

Inrecent years, environmental issues and the economic adjustment to the “green agenda”
have become more prominent, with investments being directed into energy sectors that
produce green energy, under the dominance of the strongest global players. Thanks to
cheap money, 2021 saw historic records in mergers, acquisitions, and consolidations
of companies, making global companies and monopolies increasingly powerful, while
wealth centralization continues to grow (Kati¢, 2022).

Due to all of the above, the IMF and World Bank revised their forecasts for global
economic growth in 2023, reducing them (Kovacevi¢, Stanci¢, 2022).

In the global market related to agriculture, globalization has resulted in reduced incomes
for farmers, increased dependence on subsidies, and huge profits for intermediaries
who control the market, thus preventing any form of competition that would benefit
producers (Sol, Ralston, 2011).

Such trends threaten the country’s concept of sustainable development, which is based
on three main aspects: balanced economic growth (economic aspect), environmental
protection and preservation (ecological aspect), and the respect and advancement
of social and human rights (social aspect). The sustainable development strategy
also represents a process of seeking vision and solutions for sustainability in society
(Milosavljevi¢, 2009).
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The preservation of nature and its resources emerges as a primary goal of all
developmental efforts, ahead of production, economic, regional, and other goals
(Pokrajac, 2009).

Although Serbian agriculture has a low level of productivity, it benefits from high-
quality arable land, a favorable continental climate, and an abundant workforce. To
increase productivity in this sector, greater investment is needed in new technologies,
modernization of existing equipment, and the development of agricultural sectors
that contribute to higher added value.Therefore, further agricultural development and
productivity improvement require investments, adequate financing, and investment
across the entire agribusiness value chain (Atanasijevi¢ & Danon, 2014).

Financial support from the state should manifest in greater budget allocation for the
agricultural budget, as well as in directing the use of other financial instruments, such as
EU pre-accession funds (IPARD), securities, financial derivatives, etc. (Radovic¢, 2015).

There are numerous factors that have negatively affected the financing of the agricultural
sector.These limitations can be broadly summarized as follows: inconsistent agricultural
policy; inefficient subsidy programs; regulatory disincentives or lack of regulation; few
alternative financing sources; lenders’ knowledge and risk perception in agribusiness;
knowledge and access to information; failure to utilize the advantages offered by the
value chain concept; high sector risk, etc. (Dimitrijevi¢, 2023).

The level of competitiveness of the national economy reflects a country’s ability
to produce goods and services under competitive conditions, ensuring long-term
sustainable growth and development. Despite the growing impact of globalization
processes, national competitiveness is determined by a range of factors that depend on
specific, local conditions (Porter, 2008).

The development of modern agriculture requires knowledge and innovations in various
fields (Asenso-Okyere, Davis, 2009), ranging from technology, development of modern
institutions, timely and adequate agricultural policies, to organization (both public and
private groups and companies that need to innovate to become more efficient and effective
in the services they provide). Improving the current state of agricultural production
requires knowledge and innovation, including new technologies, modern institutions, and
agricultural policies aimed at enhancing the competitiveness of agricultural producers.
Knowledge as a source of innovation and successful adaptation to the changes in
consumer demand is a key determinant for successfully facing competition, preserving
existing markets, and gaining new ones (Vasiljevi¢, Savi¢, 2014).

According to Arsenijevi¢ and colleagues (2016), agriculture will struggle to achieve
higher levels of productivity and market success if the entire rural activity does not
overcome certain depressive factors. One of the main reasons is the low profitability,
which results in a lack of financial opportunities for investment and development,
further leading to the migration of young people from rural areas.

According to Stefanovi¢ and Bro¢i¢ (2012), global trends encourage more balanced
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development and increased food production, along with rapid, rational, and organized
distribution of agricultural and food products to all parts of the world. In economic
theory, it can be observed that when agricultural and food products dominate the export
structure of a national economy, it suggests a lower level of economic development in
that country.

However, in some developed countries, agricultural product exports are a significant
item in the foreign trade balance (Netherlands, Denmark, France, etc.). Byerlee and
colleagues (2009) emphasize that every country should recognize the multiple functions
of agriculture and its impact on overall economic development.

The importance of agriculture in the EU can be understood through several data points
that illustrate the sector’s role in the economy of this community. In the agricultural
production sector in EU countries, only 8.3% of the total working-age population is
employed. This percentage varies significantly between different countries: in the “old”
EU member states (15 industrially developed Western European countries), the average
value is 4%, while in the “new” EU member states (Romania, Bulgaria, Slovakia,
Hungary), more than 12% of the total workforce is employed in agriculture and the
food industry (Vapa-Tankosi¢, Stojsavljevi¢, 2014).

Gulan (2016) expects agriculture to drive economic development, increase gross
domestic product, and serve as the backbone of overall economic stability. The share of
agriculture in the gross domestic product ranges from 15% to 40%, which implies that
this sector can significantly contribute to future economic development.

For this reason, agriculture should be supported to fully utilize natural, human, and
processing capacities, which are currently only being used to a third of their potential.
Effective use of agricultural potential is possible if small agricultural producers are
connected to markets in a way that allows them to achieve higher profits and other
benefits (Zaki¢ et al., 2014).

The achieved level of agricultural development is the result of the absence of
a fundamental concept for the development of agricultural production and the
active involvement of the private sector in this activity. Despite this situation, the
importance of agriculture in Serbia’s foreign trade balance and overall employment
should be particularly emphasized, considering the country’s debt problems and high
unemployment rate (Anic¢i¢ et al., 2016).

Despite the significant importance of the agricultural sector, a sufficiently stimulating
socio-economic environment for the development of rural areas and agriculture has
not yet been created, particularly in certain regions and areas of the Republic of Serbia
(Risti¢, 2013).

Byerlee and colleagues (2009) emphasize that the new paradigm should recognize the
multiple functions of agriculture and its impact on overall development. The functions of
agriculture will have serious repercussions on the overall economic development of the
country, both in terms of economic parameters and those related to the natural environment.
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The contribution of agriculture should be considered through: 1) the share of
agriculture in the total population and the share of active agricultural population
in the total workforce, 2) agriculture’s share in gross domestic product (GDP), and
3) the contribution of agriculture and agro-industry in foreign trade exchanges.
Analysis of these indicators suggests that our development strategy must be based
on increasing the export of agricultural and food products (intensive production) and
altering the production structure to align with purchasing demand (especially the
demand for ecologically healthy food), with a higher degree of finalization, to increase
competitiveness and create new value (Mitrovi¢ et al., 2017).

If we consider the added value per worker in agriculture as a measure of labor
productivity, there is a constant and significant lag behind the EU, which highlights the
importance of an adequate policy of financing and investing in agriculture, all aimed at
technical-technological progress, innovation, acquiring new knowledge, and increasing
productivity in Serbian agriculture (Dimitrijevi¢ et al., 2023).

It can be observed that allocations for the implementation of agricultural policy in
2023 have significantly increased, which acts as a positive motivating factor for all
agricultural producers. Agricultural incentives aim to ensure the stability of domestic
food supply, increase sales and exports, and create new jobs (Kuzman et al., 2017).

The Future of Agriculture in Serbia:
Challenges and Development Opportunities

The agricultural sector can significantly contribute to the country’s economic growth
and seriously improve certain economic parameters in a positive sense if a clear
strategic development concept for this sector is defined.

Natural resources and a favorable continental climate can be considered favorable
conditions that impact agricultural production in Serbia.On the other hand, one of the
significant problems is the fragmentation of land parcels, with the majority of farms
being smaller than 5 hectares (Stojanovic, 2022).

In the structure of Serbia’s economy, traditional sectors dominate (construction, food
industry, tire and metal production, agriculture, mining), with low productivity and
small added value. As a result, Serbia has not managed to reduce the developmental
gap with Central and Eastern European countries over the last 20 years, remaining at
only 60% of the average development level of those countries (Petrovi¢ et al., 2024).
By comparison, Croatia, Romania, and Bulgaria are already at 90% of that average.

The most significant reasons for the slower growth of agriculture compared to other
sectors include (Devetakovi¢ et al., 2009):

e Unfavorable conditions for doing business over a long period of time.
e Inconsistency in formulating and implementing the development concept of

this sector,
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o Long-standing restrictions, particularly regarding private landownership,

¢ Insufficient involvement of the private sector in agriculture.

o Insufficient implementation of irrigation and land reclamation measures.

Data from Table 1 show an upward trend in Serbia’s economy in all years, except for
2020 when, as a consequence of the COVID-19 crisis, negative growth rates were
recorded in most indicators. During the observed period, there was significant growth
in GDP, as well as other economic parameters that show growth.This environment
certainly has a positive impact on the trends within the agricultural sector.

Table 1. Macroeconomic Indicators

2017 2018 2019 2020 2021 2022 2023
GDP growth rates (%) 2,1 45 43 -0,9 7,5 2,6 3,8
Export of goods and services | 5 212 233 223 28,6 38,0 41,0
(billion E)
fmport of goods and services |, 5 25,3 28,0 264 33,1 45,0 44,5
(billion E)
Foreign market. deficit
(billion E) -3,0 -4,1 -4,6 -4,1 -4.,5 -7,0 -3,5
Public debt (% GDP) 58,7 54,4 52,8 57,8 57,1 52,4 48,0
Fiscal deficit/surplus (% GDP) 1,1 0,6 -0,2 -8,0 -4,1 -3.3 2,2
Unemployment rate (15 +) 14,5 13,7 11,2 9,7 11,0 9,5 9,4
Ref. NBS rate (end of term) 3,5 3,0 2,3 1,0 1,0 6,5 5,75
Foreign exchange reserves of
the NBS (in millions of E 9.962 11.262 13.378 13.492 16.455 19.416 24.909
Gross domestic product (GDP) | 40.828 44711 48.105 49.024 55.931 63.501 75.204

Source: National Bank of Serbia, 2024: Key Macroeconomic Indicators

According to the data in Table 2, we can see that total agricultural production grew year
by year, except for 2023, when a decline occurred.

Table 2. The price of goods and services in agriculture.for the Current Year, 2017-2023(in

million RSD)
2017 2018 2019 2020 2021 2022 2023

['Production of goods | 513 746 5 | 5897043 | 6052912 | 667.854.8 | 724.3324 | 8416853 | 773.010.6
and services
1. Production of 529.890,4 | 574.703,9 | 589.978,3 | 651.631,7 | 707.213,2 | 821.507,6 | 752.671,7
agricultural goods
1.1.Plant production | 357.056,3 | 398.513,5 | 414.528,6 | 473.693,3 | 544.202,2 | 590.920.8 | 521.272,1
1.2.Livestock

; 172.834,0 | 176.190,4 | 175.449,7 | 177.938,3 | 163.011,0 | 230.586,8 | 231.399.6
production
Il Agricultural 13.856,1 | 15.0005 | 15313,0 | 162232 | 17.1192 | 20.177,7 | 203389
services

Source: Republic Statistical Office, Statistical Yearbook of the Republic of Serbia, 2024
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The data from Table 2 show a significant increase in goods and services in the
agricultural sector, which will have positive implications for the overall development
of the country.

In 2017, the ratio was 67.38% for crop production and 32.62% for livestock,
indicating a decrease in the share of livestock in total agricultural production. Primary
livestock production is predominantly found in small-scale agricultural households.
Today, livestock farming is at an exceptionally low level of development. Primary
agricultural production and the food industry are fundamental to economic growth and
development and are an important component of the overall national economy due to
their contribution to GDP and overall employment.

From the data in Table 3, we can observe the trends in the export and import of
agricultural products, as well as that Serbia consistently achieves a trade surplus in
the observed period. However, the potential for growth is much higher than the actual
results. When examining the export structure, a higher share of processed products
can be observed, which creates added value compared to primary products. As for
imports, it is characteristic that products of questionable quality and lower prices are
often imported, even though there are surpluses in domestic production (meat, milk,
corn, certain vegetables, etc.).

Table 3. Foreign Trade of Agricultural and Food Products for the Period 2017-2023
(in millions of euros)

DESCRIPTION 2017 2018 2019 2020 2021 2022
Export of agriculture 888 886 1.070 1.284 1.331 1.273
Import of agriculture 647 571 617 632 724 924
Surplus/deficit 241 315 453 652 607 349
S;;:;;ggnof/gnpom by 137,25 155,17 173,42 203,16 183,84 137,77

Source: Republic Statistical Office, 2024

Desirable activities to improve the status of small family farms include vertical
integration (connecting producers with the market) as well as horizontal integration
(connecting producers with each other). In addition, organic production represents a
great opportunity for small family farms, given the growing awareness of the importance
of healthy food and the global increase in demand for food products.

The share of the agricultural budget in the total budget in 2023 was 5%, with the
highest share of the agricultural budget reached in 2013, at 5.79% of the total budget.
The main goals of the agricultural budget are to increase production, productivity,
exports, monitor technological innovations, improve product quality, develop rural
areas, and halt depopulation.
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Conclusion

In Serbia, agriculture represents a significant potential for the economic and industrial
development of the country, although an environment conducive to the development of
rural areas and agriculture, which would yield maximum effects, has not yet been fully
established. Agricultural policy should define potential agricultural sectors that could
be competitive in the domestic market and gradually improve through new technologies
and the application of new knowledge. This would also create opportunities for entering
international markets.

It is very important to emphasize that this competitiveness should not be based on low
input costs, but on the application of sophisticated solutions in agriculture. Additionally,
access to financing must be made easier and simplified. Through such measures, it is
possible to change the agricultural structure towards high value-added sectors and halt
negative trends such as depopulation of rural areas and underdeveloped regions.
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