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By the use of quantitative methods, in paper are examined the trends in production and
the value of economic indicators linked to soybean in Serbia for the period 2006-2022. Gained
results show that in the upcoming period (2025) soybean production could be expected at the
level of 660,562 tons, or on the area of 250,791 ha, while the expected yield will be 2.72 t/ha.
Besides, the results show a surplus in foreign trade exchange of 46,380 tons, as well as the
further growth in import and export of this oilseed crop, which is expected to reach the level of
35,243 tons, or 182,680 tons. In addition, the consumption of soybean at national level shows
increase tendency, so in the last year of the forecast period it could be expected a consumed
volume of around 542,097 tons. Generally, obtained results assure that the food security with
soybean in Serbia could be reached.
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HNPOI'HO3NPOBAHMUME ITPOU3BOJACTBEHHO-
IKOHOMHNYECKHUX XAPAKTEPUCTHUK COU B CEPBUHN

Heoenkoeuu Mupocnae, Enounuxk Mapko, Cyouu Honeno

C ucrnonb30BaHUEM KOJIMUYECTBEHHBIX METOJOB B CTaTh€ PACCMATPUBAIOTCS TEHICHIIMH B
MPOM3BOJICTBE W 3HAYCHHE SKOHOMHYECKHX TOKa3aTesel, CBA3aHHBIX C¢ coeld, B Cepbum 3a
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nepuog 2006-2022 rogos. IlomyueHHble pe3ynbTaThl IOKa3bIBAIOT, YTO B MPEICTOSIINN IEPUOLT
(2025 rom) mMpOM3BOACTBO COM MOYKHO OXHJaTh Ha ypoBHe 660562 TOHH, WJIM Ha TIIOMIATH
250791 ra, mpu 3TOM OXXHMJaeMasi ypO>KaiHOCTh cocTaBHT 2,72 1/ra. Kpome TOro, pe3ynbTaThl
MMOKAa3bIBAIOT MOJIOKUTEIBHOE Calb/J0 BHEHIHETOpProBoro obmena B pa3mepe 46380 ToHH, a
TaK)K€ JaJbHEUINIUMH POCT HMMIIOPTAa W DKCIOPTA 3TOM MACIUYHOM KYJBTYpPbI, KOTOpPBIM, KaK
OKHMJIaeTCsl, TOCTUTHET YpoBHS 35243 touH, miu 182 680 TonH. Kpome Toro, morpebiienue cou
Ha HAIlMOHAJILHOM YPOBHE JIEMOHCTPUPYET TEHICHIMIO K POCTY, MO3TOMY B IOCICAHUI O]
MIPOTHO3UPYEMOTO MEePHOIa MOKHO OKHJIaTh, YTO 00BEM MOTPEOICHUS COCTAaBUT OKoJio 542097
TOHH. B 11e710M, MOJydeHHbIE PE3yNbTaThl CBUJIETEIBCTBYIOT O TOM, UYTO IPOJOBOJILCTBEHHAS
0€30MMacHOCTb C UCIOJIb30BaHUEM cou B CepOun MOXKET ObITh JOCTUTHYTA.
Knioueswie cnosa: nporao3upoBaHue, MPOU3BOICTBO, COsl, TMHEHHBIN TpeH I, CepOusl.

Paper is a part of research financed by the MSTDI RS and agreed in decision no. 451-
03-47/2023-01/200009 from 3.2.2023.

Soybean is a one of strategic crops. This is widespread industrial plant that
represents one of the most common oilseeds in Serbia, just after sunflower.
Soybean is very significant legume that has wide area of production due to its high
adaptability to different climatic and soil conditions (Zivanovié, Popovié, 2016).
Soybean grain has an extremely favorable chemical composition of the grain, with
the protein content of around 40 %, or oil content of about 20 % (Chung, Singh,
2008). It represents a typical example of crop that was used among the first in
genetic engineering (Nikoli¢ et al.,, 2019), and Ilater in plant breeding
(Lewandowska, Kozak, 2017). The soybean is widely used in human and livestock
nutrition, as well as part of many industry lines (primarily food and feed industry,
petrochemicals, pharmacy, cosmetology, light-chemical industry, etc.), or as green
fertilizer, or in biofuel production (Jelo¢nik et al., 2021). Nowadays, special
attention in soybean production is turned to different growing technologies,
considering the positive impact it has on the physical, chemical and biological
properties of the soil (Puki¢ et al., 2017). Soybean has a major role in crop
rotation, as well as in global processing industry, and international trade and
transport (Bajagi¢ et al., 2021).

In 2021, globally the area under soybeans was around 129,536,964 ha, while
production was at the level of 371,693,592 tons. Towards the foreign trade, this oil
crop has been recorded a worldwide deficit of around 2,148,347 tons, i.e.
13,568,679 USD (FAO, 2023). The top producers are Brazil with 154,508,000
tons, and the USA with 119,262,932 tons. Brazil also had the largest areas under
this oilseed in previous year, 42,900,000 ha, as well as it records the greatest
export of around 90,936,475 tons (IndexMundi, 2023). In accordance with the
same source, China was the largest importer of soybean with around 99,572,900
tons, while it was followed by the EU-27 with an import of around 15,037,540
tons. Additionally, China was also the largest consumer of soybean with about
118,460,253 tons. In Serbia, soybean is mostly grown in northern part of the
country, i.e. in Vojvodina province (Popovic et al., 2013).

In several previous surveys, some authors were primarily concerned with the
economic analysis of certain oilseeds, as well as profitability gained in their
production in selected countries (Knezevi¢, Popovi¢, 2011; Popovi¢ et al., 2016;
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Bozi¢, Nikoli¢, 2016; Subi¢, Jelo¢nik, 2018; Nedeljkovi¢ et al., 2019; Jelo¢nik,
Zubovi¢, 2018; Matkovski et al., 2020; Nedeljkovic¢ et al., 2022).

There are certain conclusions (Good, Irwin, 2006; Mutavdzi¢, 2010; Nikoli¢
et al., 2022) explaining that the results of production in a market economy, besides
the monitoring and analysis, also depend on forecasting of some natural and
economic results. So, the main goal of paper is to create an adequate model for
forecasting the production and economic features of soybean in the Republic of
Serbia.

In paper has been used standard descriptive statistical methods (average,
interval of variation, rate of change and coefficient of variation), while for the
three-year prediction of given time data series (2023-2025) was used linear trend
model, expressed by the following formula: § = a + bx

The analyzed time data series referred to the seventeen-year period (2006-
2022), while they involve the production and economic parameters of soybean for
the Republic of Serbia (harvesting area, volume of production, yields, import,
export, level of domestic consumption).

As the source of data were used available online databases of the Statistic
Office of the Republic of Serbia (SORS), IndexMundi and FAOSTAT, as well as
other relevant scientific sources related to the subject of research. Gained results
are presented in adequate tables and graphs.

In average, area under soybean in the observed period in Serbia was about
183,000 ha, while it reached its highest value in 2021. Within the analyzed period,
production (harvesting areas) had stable trend and small growth tendency of 2.5%
(Table 1).

Table 1. Dynamics of trend of soybean production indicators in Serbia
(2006-2022)

Indicator Average InFerval of variation Rate of Cogffi.cient of
Min. Max. change (%) | variation (%)
Area (ha) 182,809.47 143,684.00 237,036.00 2.57 18.05
Production (t) 479,751.82 280,638.00 751,578.00 -0.47 28.35
Yield (t/ha) 2.63 1.70 3.50 -2.85 20.86

Source: SORS, 2023.

Contrary to that, overall production and achieved yields generally had slight
decrease and moderate annual oscillations, mainly caused by drought
intensification and relatively small areas under irrigation systems. In next graph
(Graph 1.) could be seen trend of areas under the soybean at national level, while
its forecasted three-year values are presented in following table (Table 2).

Table 2. Forecasted harvesting areas under the soybean

Year Harvesting areas (ha)
2023 238,432.11
2024 244,611.35
2025 250,790.59

Source: According to authors calculation
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In next table (Table 2.), it could be seen that the harvesting areas within the
forecasting period grow on in average slightly above 6,000 ha, while in the last
forecasted year it could be expected the harvesting areas that are for 13,750 ha
larger than the maximally recorded areas within the observed seventeen-year
period.
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Graph 1. Trend of harvesting areas under soybean in Serbia
Source: According to authors calculation

In average, soybean production in Serbia is at the level of 479,752.00 tons. It
was the lowest in 2012, while the largest production was recorded in 2020, or
751,578.00 tons.

Opposed to the harvested areas, volume of soybean production had a
relatively unstable trend measured by the coefficient of variation (cv = 28.35%), as
well as a negative growth trend that amounts around -0.47% (Table 1.). The
unstable trend in the analyzed period and negative tendency could be noted easily
at the following graph (Graph 2).
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Graph 2. Trend of soybean production in Serbia
Source: According to authors calculation

50



ITIIEHAPHOE 3ACEJAHUE

In the next three-year period (2023-2025), in average production quantities
will grow by over 16,000 tons, while it could be expected achieving of their
maximal value in last year of forecasting period (660,561.5 t), although they will
be still lower than recorded maximum in 2022 (Table 3).

Table 3. Forecasted volume of soybean production

Year Production (t)
2023 627,686.24
2024 644,123.88
2025 660,561.52

Source: According to authors calculation

Similar to soybean production, gained yields have relatively unstable trend
within the observed period (cv = 20.86 %), as well as negative growth tendency,
expressed by the rate of change (-2.85 %). The highest yield of soybean was
recorded in 2014, while the lowest were recorded in 2012 and the last observed
year (Table 1). At the next graph (Graph 3) it could be seen the general trend and
tendency of the soybean yield fall.
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Graph 3. Trend of soybean yield in Serbia

Source: According to authors calculation

In upcoming three-year period, it is expected that the yield will grow slowly,
while it will be at the level slightly higher than the average achieved in analyzed

period (Table 4).
Table 4. Forecasted yield of soybean
Year Yield (t/ha)
2023 2.70
2024 2.71
2025 2.72

Source: According to authors calculation
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Considering the characteristics of Serbian foreign trade exchange with
soybean, that are presented in next table (Table 5.), it could be seen that there is
achieved surplus within the analyzed period, which in terms of quantity amounts
about 46,380 tons. Main thing that characterizes both the import and export of the
observed oilseeds is the great instability in the observed seventeen-year period, and
relatively large growth tendency in soybean export. Export has been reached its
maximum in 2019 (orange line), while import in 2017 (blue line). Mentioned was
affected by the price fluctuations on the international market. Large amplitudes
characterized for the trend of values of foreign trade indicators are shown at the
next graph (Graph 4).

Table 5. Dynamics of trend of soybean economic indicators in Serbia (2006-2022)

Interval of variation Rate of | Coefficient
Indicator Average : change | of variation
Min. Max. (%) (%)
Import (t) 28,389.55 - 93,476.32 - 107.62
Export (t) 74,769.11 1,016.05 | 256,043.84 24 .31 105.26
Consumption (t)| 417,475.78 | 325,135.04 | 522,248.16 2.12 16.43

Source: IndexMundi, 2023
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Graph 4. Trend of soybean import and export in Serbia
Source: According to authors calculation

It could be expected further growth in import and export of this industrial
crop in close future. Specifically, import and export will grow above the recorded
average value, so it could be expected a continuation in foreign trade surplus
gaining with this oilseed crop (Table 6.). Of course, current expectations are
realistic, but just if does not come to additional change in internal and external
conditions that affect foreign trade with soybean.
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Table 6. Forecasted import and export of soybean

Year Import (t) Export (t)
2023 33,997.16 163,061.00
2024 34,619.74 172,870.34
2025 35,242.32 182,679.68

Source: According to authors calculation

In terms of soybean consumption at national level, achieved average is at the
level of almost 417,476 tons, while it could be covered from average production
gained in observed period. Consumption is characterized by a stable trend within
the period 2006-2022, as well as low growth tendency (Table 5). Trend of soybean
consumption in Serbia is shown in next graph (Graph 5).
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Graph 5. Trend of soybean consumption in Serbia
Source: According to authors calculation

Table 7. Forecasted consumption of soybean at national level

Year Consumption (t)
2023 519,439.73
2024 530,768.16
2025 542,096.59

Source: According to authors calculation

In the next three-year period (Table 7), it is expected an increase in
consumption at national level for over 10,000 tons, so in the last year of the
forecasted period (2025), the level of consumption will be higher than the maximal
consumption achieved in 2021.

From the previously mentioned, there could be made next conclusions:

— Soybean is very important industrial crop (oilseed) in Serbia.

— Toward the used harvested areas, its production is characterized by
relatively unstable trend.

— In upcoming three-year period (2023-2025), it is expected that the
harvested areas under the soybean will reach the level of about 250,791 ha, while
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the achieved production will be set at the level of about 660,562 tons. Besides,
gained yields could be stayed more or less unchanged.

— Soybean is one of the crops that has been achieved a surplus in foreign
trade of Serbia during the analyzed period (in average, about 46,380 tons). It is
expected further growth in achieved surplus in following three-year period.

— In average, consumption of soybean is slightly below the average of its
production for the observed period (2006-2022) and amounts around 417,476 tons.
In next period, it is expected that the soybean consumption at national level will
overlap the maximally reached consumption in observed period. Consumption was
characterized by stable trend and small growth tendency.

Results derived from this research could be used for development of rational
strategic plans regarding the production of soybean, as well as overall agricultural
production at national level. In further steps, the research could be expanded in
order to examine the influence of certain factors that affect the trend of production
and economic indicators of soybean in Serbia.
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