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Abstract: The application of subsidization of genetic resources by the state authorities of the
Republic of Serbia was the subject of research in connection with the organization of agricultural
production. The aim of the research was to determine the effects of state subsidies for six analyzed
factors. Applying regression analysis, we determined with 99.6% accuracy based on the ratings of
farm owners, i.e. with 99.2% accuracy based on the ratings of the top management of banks, that
there is a strong influence of all six analyzed factors on the realization of profits in small and
medium-sized farms. Based on the presented results, we have proven that there are strong effects of
state subsidies on the keeping of animals that are genetic resources, which is applicable as initial
research both in the country of origin and in other countries, especially those that have great

similarities such as countries from the so-called Western Balkans.
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1. Introduction

The real functioning of agricultural farms implies a high degree of economic and functional
sustainability of their operations [1]. Therefore, it is not surprising that there is an increasing number
of scientific papers and seminars that incorporate the calculation and analysis of the economic
results of agricultural operations into their foundations [2, 3].

In addition, one part is aimed at monitoring the economy of farms, and that is in the function of
improving the sustainability of agricultural farms [4-7].

The state, through a combination of several measures of state influence, tries to direct financial
resources to agricultural farms in the most optimal way [8].

One of the realistically usable ways to raise the level of success of agricultural farms is the
application of subsidies by state authorities [9].

One of the important indicators of the economic sustainability of small and medium-sized
farms is subsidizing specific parts of livestock production [10].

The essence of such efforts is to look at the possibility of economic sustainability of such
production from several aspects on the one hand [11].
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On the other hand, in order to see the optimal amount of financial resources that are necessary to
protect and preserve the diversity of the livestock population as a "national treasure", it means
paying attention to the preservation of genetic resources in a certain country [12].

Acknowledging the current situation, the authors of this study went a step further in the
theoretical and practical consideration of the problem of the sustainability of subsidizing genetic
resources in animal husbandry [13]. Namely, they put the "problem" in the focus of the research:
how can receiving subsidies affect the business of small and medium-sized agricultural farms from
the point of view of making a profit [14].

In this way, the authors satisfied the theoretical setting, that is, the possibility of influencing the
establishment of the sustainability of real agriculture in one country [16,17].

The previous theoretical considerations, especially in transition countries, recognized the existence
of: sustainable agriculture, along with the existence of social and ecological sustainability [18,19].

Therefore, subsidies, especially when they are given for narrowly specialized segments of
agriculture, should include analyzes such as: analysis of the sustainability of agricultural farms,
analysis of costs, analysis of production factors, analysis of business success, analysis of realized

profit and others [20-22].

2. Materials and Methods

2.1. Sample

For the purposes of this study, the authors conducted a survey on 159 farms in the Republic of
Serbia. A survey was conducted on 89 small farms, as well as a survey in 70 medium-sized farms.
The same was done in the period from 15.11.2024 to 15.12.2024 on the territory of the Republic of
Serbia. During the next step, the data received through the survey were statistically processed in
order to present the results obtained.

The assessment of the impact of subsidies based on the six analyzed factors ranged from 1 to 10.
The lowest nominal score was expressed as 1, and the highest score in terms of the importance of
subsidies on farm operations was 10, i.e. this score gave the highest degree of confidence in the
aforementioned measure of socio-economic impact on operations.

Finally, the authors presented the results of the research obtained after statistical analysis. The
level of significance was determined using the t test, as well as the differences in the total scores.

2.2. Methodology

The authors of this study focused their research on discovering the existence of possible
differences in the understanding of two relatively different bearers of agricultural activities in
relation to the importance of maintaining genetic resources in agriculture in the Republic of Serbia.

In this regard, they conducted a survey of farm owners, on the one hand, and in order to see the
existence of conflicting opinions on the issue of the existence of genetic resources, on the other hand,
a survey was conducted of top management of banks that do business with agricultural farms.

The observation was made in relation to two types of agricultural farms (small and medium), so
that in the continuation of the research, attention would also be focused on the achieved results in
agricultural production measured by the realized profit.

Statistical data processing was performed using IBM SPSS (Statistical Package of Social Science)
version 25. For the purposes of this research, the independent samples T-test were used.

A special quality of the study, according to the author, is the use of regression analysis in order
to predict events or behaviour related to the movement of profits based on the operations of
agricultural farms in relation to the impact of subsidy factors on the operations of farms.

All this was done using statistical processing and using a significance threshold of 0.05.
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3. Results
The obtained research results related to the impact of the analyzed factors of subsidies received

by agricultural holdings are grouped into six large units.

3.1. Presentations of the results related to the existence of differences in the given ratings of farm owners in

terms of individually and overall expressed valuations

In the first part of the research, the results related to the existence of differences in the given
ratings of the owners of the farms in terms of individual and overall expressed valuations for all six
factors of the impact of subsidies on the stated value of agricultural production for agricultural
farms were presented. In addition, the t-test of independent samples was used to examine
differences in relation to the form of the farm.

The presentation of the obtained differences in the rating of six factors of the influence of
subsidies on the stated value of agricultural production according to the assessment of the owner of
the farm is given in the presentation of Table 1.

Table 1. Differences in the rating of six factors of the influence of subsidies on the reported value of

agricultural production according to the assessment of farm owners.

Factors of influence through Standard
received subsidies Type of farms Mean deviation T-value P
Small farms (N=89) 9.77 0.41
Podolian cattle and Busa Medium farms 771 0.45 29.616 <0.0005
(N=70)
Small farms (N=89) 9.77 0.41
Domestic mountain horse Medium farms 8.00 0.00 39.899 <0.0005
(N=70)
Small farms (N=89) 9.84 0.36
3 *
Balkan donkey Medium farms 798 0.45 38.270 <0.0005
(N=70)
Small farms (N=89) 8.77 0.41
Mangulica Medium farms 6.8 0.45 35.775 <0.0005
(N=70)
Small farms (N=89) 8.77 0.41
Pramenka Medium farms 39.899 <0.0005*
7. .
(N=70) 00 0.00
. i Small farms (N=89) 9.84 0.36
Bzg;an and domestic white /. iim frms 04 31856  <0.0005*
& (N=70) ‘ ‘

In addition, the difference in the rating of the overall assessment of the impact of state subsidies
on the reported value of agricultural production according to the assessment of the farm owner is

shown in Table 2.
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Table 2. Differences in the rating of the overall assessment of the impact on the stated value of

agricultural production according to the assessment of the owner of the farm.

Standard

Form of farms Mean deviation T-value P
Small farms (N=89) 9.46 0.19
Total 82.136 0.0005*
otal score Medium farms (N=70) 7.33 0.12 <

3.2. Presentation of the difference in the rating of six factors of the impact of subsidies on the stated value of

agricultural production according to the assessment of the bank’s top managers

In the second part of the research, the results related to the existence of differences in the given

ratings of the top bank managers regarding individually and overall expressed valuations for all six

factors of the impact of subsidies on the stated value of agricultural production are presented.

Table 3 shows the difference in the rating of six factors of the influence of state subsidies on the

reported value of agricultural production of agricultural farms according to the top managers of the

bank.

Table 3. Differences in the rating of six factors of the influence of subsidies on the reported value of

agricultural production according to the assessment of the bank's top managers.

Factors of influence

Standard

through received subsidies Type of farms Mean deviation T-value P

Podolian cattle and Busa i/[rreliililﬁln:gir(nl\g:(i?=)7 0) Zig 84312 23.303 <0.0005*
Domestic mountain horse i/[t?iﬁl?iiﬁj?i?:@ 0) 2(7)(7) 83(1) 39.899 <0.0005*
Balkan donkey i;igﬁl?giﬁ:?iié 0) ZZZ gié 21.405 <0.0005*
e T S
ol | T 0% s ams
i i amee Sl 7 W oo

In addition, the difference in the rating of the overall assessment of the impact of state subsidies

on the stated value of agricultural production according to the valuation of farm owners is shown in

Table 4.
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Table 4. Differences in the rating of the overall assessment of the impact of state subsidies on the

reported value of agricultural production according to the top managers of the bank.

Form of farms Mean Star-lde.lrd T-value P
deviation
Small farms (N=89) 7.24 0.16
Total 72.341 <0.0005*
ot scote Medium farms (N=70) 5.47 0.13

3.3. Presentation of the differences in the overall ratings given by the owners of farms and the top management
of banks regarding all six factors of the impact of state subsidies on the reported value of agricultural production

of small farms

In the third part of the research, the differences in the given overall ratings of farm owners and
top management of banks regarding all six factors of the impact of state subsidies on the reported
value of agricultural production of small farms are presented.

Below in Table 5, the difference in the rating of six factors and the total score of the impact of
subsidies received from the state on the reported value of agricultural production according to the

assessment of owners and top managers for small farms is presented.

Table 5. Differences in the rating of six factors and the total score of the impact of subsidies received
from the state on the reported value of agricultural production according to the assessment of

owners and top managers of small farms.

Factors of inﬂuenc'e t.hrough Type of farms Mean Star.ldz.ird Tovalue p
received subsidies deviation
Podolian cattle and Busa i/[rreliililﬁln:gir(nl\g:(i?=)7 0) 3;2 8;12 29.508 <O'3005
Domestic mountain horse i/[t?iﬁl?iiﬁj?i?:@ 0) 2;; gﬁ 30.205  <0.0005*
Balkan donkey i/?;gﬂl?gig?}i@ 0 3?‘; gié 31.566  <0.0005*
Mangulica ;ﬁggﬁlﬁgig?i& 0 2?; géé 50.545  <0.0005*
Pramenka f\’/lngzllluflfrf‘;igz(i?:)7 0 gzg gié 31238 <0.0005*
Balkan and domestic white goat i/[rrelzlilufra;rfralirﬁj:(i?=)7 0) ZE;A; gii 46.835 <0'2005
Oy, o
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3.4 Presentation of the differences in the overall ratings given by the owners of farms and the top management of
banks regarding all six factors evaluated in the total impact of subsidies received from the state on the reported

value of agricultural production in medium-sized farms

In the fourth part of the research, the differences in the overall ratings given by the owners of
farms and the top management of banks regarding all six factors of the impact of subsidies received
from the state on the reported value of agricultural production in medium-sized farms are
presented.

Below is a presentation in Table 6.

Table 6. Differences in the rating of six factors of the influence of state subsidies and the total score of
the influence on the reported value of agricultural production according to the rating of owners and

top managers for medium-sized farms.

Factors of influence

through received Type of farms Mean Star'lda.n‘d T-value P
. s deviation
subsidies
Pocviohan cattle and Smal‘l farms (N=89) 7.71 0.45 13134 <0.0005*
Busa Medium farms (N=70) 6.28 0.45
Domestic mountain  Small farms (N=89) 8.00 0.00
12.576 0.0005*
horse Medium farms (N=70) 6.00 0.00 > )
Small farms (N=89) 7.28 0.45
1 10. 0.0005%
Balkan donkey Medium farms (N=70) 6.28 0.45 0989 <
) Small farms (N=89) 6.28 0.45
. 0.0005*
Mangulica Medium farms (N=70) 457 0.49 31521 <
Small farms (N=89) 7.00 0.00 .
Pramenka Medium farms (N=70) 471 0.45 42.029 - <0.0005
Balkan and domestic =~ Small farms (N=89) 7.71 0.45
. 0.0005%
white goat Medium farms (N=70) 5.00 0.00 49.909 )
Small farms (N=89) 7.33 0.12
. 0.0005*
Total score Medium farms (N=70) 547 0.13 68296 <

3.5. Presentation of the individually expressed contribution of independent variables to predicting the trend of

profit based on the amount of subsidies received from the state according to the assessment of the owner of the

farm

In the fifth part of the research, an account of the individually expressed contribution of

independent variables to predicting the movement of profits based on the amount of subsidies

received from the state according to the owner of the farm is presented.

The presentation of individual contributions is given in Table 7.
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Table 7. Individual contribution of independent variables to predicting the trend of profit based on

the amount of subsidy received from the state according to the assessment of the owner of the farm.

Beta t p

A constant - 1.772 0.078

Podolian cattle and Busa 0.658 6.230 <0.0005*
Domestic mountain horse and vernier -0.724 -4.178 <0.0005*
Domestic mountain horse 0.290 11.551 <0.0005*
Mangulica 0.860 8.357 <0.0005*
Balkan donkey 0.221 12.894 <0.0005*
Balkan and domestic white goat -0.253 -8.010 <0.0005*

* Statistical significance at the level of 0.05

3.6. Presentation of the individually expressed contribution of independent variables to predicting the trend of

profit based on the amount of subsidies received from the state according to the assessment of the top manager
bank

In the sixth part of the research, an account of the individually expressed contribution of
independent variables to predicting the trend of profits based on the amount of subsidies received
from the state according to the assessment of top bank managers is presented.

The presentation of individual contributions is given in Table 8.

Table 8. Individual contribution of independent variables to the prediction of profit trends based on

the amount of subsidies received from the state according to the assessment of the bank's top

managers.
Beta t p

A constant - 11528 <0.0005*
Podolian cattle and Busa 0.291 16.654 <0.0005*
Balkan donkey -0.046 -2.444 0.016*
Mangulica 0.201 10.927 <0.0005*
Pramenka 0.276 13.927 <0.0005*
Balkan and domestic white goat 0.347 14.893 <0.0005*

* Statistical significance at the level of 0.05

3.6. Presentation of a model for using It systems to improve record keeping

Presentation of a model for using It systems to improve record keeping is provided by the
authors in the form of Figure 1.
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IT svstem business subsidie
Farm work

Figure 1. IT impact on farm operations and the impact of state subsidies.

4. Discussion

The first part presents the results (Table 1) showing the impact of subsidies through the ranking
of six factors that affect the expressed value of agricultural production according to the farm owner,
such that the t-test significance level (p< 0.0005%) is lower than the threshold significance level for all
analyzed factors. This applies to the observed small and medium-sized farms. Small farm owners
gave a higher score for all factors. The results of the study largely coincide with the basic views of
the authors [23] who pointed out the importance of accounting and other standardization in leading
agricultural organizations, all with the aim of improving the overall business results. The t-test
significance level (p<0.0005*) is lower than the threshold significance level for the total score, i.e. it
can be seen that there are significant differences in the assessments of farm owners in relation to size.
farms (Table 2). Higher scores for the overall score were obtained based on the ratings of small farm
owners.

The second part visible in the results (Table 3) shows the impact of subsidies through the rating
of six factors, which affect the stated value of agricultural production according to the assessment of
top managers of banks that operate with agricultural farms. The significance level of the t test is
lower (p<0.0005*) than the threshold level of significance for all analyzed factors.

Top bank managers gave a higher score for all factors for the operation of medium-sized
households and can be seen as part of the banks' efforts to reduce the overall risk of operations,
which is in line with previously published works [24].

The significance level of the t test (p<0.0005%) is lower than the threshold significance level for
the total score, which shows that there are significant differences in the ratings given by top bank
managers in relation to the size of the agricultural holding (Table 4). Top bank managers gave a
higher rating to the overall rating of small farms.

Third, the results presented are such that the significance level of the t test (p<0.0005*) is lower
than the threshold significance level for all analyzed factors and the total score, which shows that
there are significant differences in the ratings of small farm owners and top managers of banks
working with small farms (Table 5). Small farm owners have a higher score for all factors and the
total score. In addition, there are significant differences in the ratings of medium-sized farm owners
and top managers of banks working with medium-sized farms (Table 6). Medium-sized farm
owners have a higher score for all factors and the total score.

Fourth, the prediction of profit trends based on the amount of subsidies and based on the
ratings obtained from farm owners for six factors was done by applying multiple linear regression.
The analysis included subsidies received for: Podolsk cattle and shrubs, domestic mountain horse
and noni, Balkan donkey, Mangulica, Soja Pramenka sheep and Balkan and domestic white goat.
Regression analysis yielded a coefficient of determination (R2) of 0.996, based on which it can be
seen that the obtained prediction model has 99.6% of the total variance. The obtained model is
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statistically significant because its significance is (p<0.0005, F=6192.842), i.e. it is lower than the
observed statistical level, based on which it can be seen that the movement of profit based on the
amount of subsidies received can be predicted based on the observed (analyzed) factors. After that,
individual contributions were observed for all independent variables in predicting the movement of
profit based on the amount of subsidies received. All factors have a significant contribution to
predicting profit trends based on the amount of subsidy, since their significance is lower than the
observed threshold level (Table 7). The beta coefficient is the highest for mango, based on which we
conclude that the most important predictor of profit trends is the amount of subsidies received.

Finally, the prediction of profit trends based on the amount of subsidies and the obtained
ratings of top managers of banks that operate with farms was done using multiple linear regression.
The regression analysis yielded a determination coefficient (R2) of 0.992, based on which it can be
seen that the obtained prediction model accounts for 99.2% of the total variance. The resulting model
is statistically significant because its significance is (p<0.0005, F=3674.583), i.e. it is lower than the
observed statistical level, based on which it can be seen that the movement of profit based on the
subsidy. amount can be predicted based on the observed (analyzed) factors. Then, the individual
contributions of each independent variable in predicting the movement of profit based on the
amount of subsidies received from the state were analyzed.

All factors have a significant contribution to predicting the movement of profit based on the
amount of subsidies, since their significance is lower than the observed threshold level (Table 8). The
beta coefficient is the largest for the analyzed factor (Balkan and domestic white goat), based on
which it can be seen that it is the most important predictor of the movement of profit based on the
amount of subsidies received from the state. The presentation of the results in the study essentially
coincides with previously published views, especially those relating to the importance of
introducing internal control into implementation [25; 26;27], which in their works pointed to the
importance of increasing farm income, especially in rural parts of the country.

5. Conclusions

By conducting this study, the authors have fulfilled the expectations that were set when
providing the basic outline for the study. We can conclude that the results of this study can be
grouped into four important groups of conclusions, as follows.

First, that there are significant differences in the ratings received by farm owners regarding the
given state subsidies in relation to the six factors analyzed, as well as in relation to the size of the
agricultural holding.

Second, that there are significant differences in the ratings received by top bank managers in
relation to the six factors analyzed, which relate to subsidies received from the state, as well as in
relation to the size of the agricultural holding.

Third, that there are significant differences in the ratings received by small farm owners and top
managers of banks that operate with small farms. In addition, it can be concluded that there are
significant differences in the assessments of owners of medium-sized farms and top managers of
banks that do business with them.

Fourth, based on the results obtained from owners of small and medium-sized farms,
regression analysis can predict with 99.6% accuracy the existence of a very strong influence of
subsidies provided by the state on the realization of profits based on all six analyzed factors. Top
bank managers, 99.2%, expressed a very similar prediction regarding the possibility of realizing
profits.

Based on the applied regression analysis, we concluded that there is great importance for the
use of subsidizing genetic resources in the Republic of Serbia, i.e. that subsidies have a significant
impact on the profits of small and medium-sized agricultural farms.

The results obtained in this way basically highlight the importance of subsidies in the
agricultural economy, which is done in this study by emphasizing the importance of applying
genetic resources both at the state level and at the level of individual small and medium-sized farms.
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