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Summary: Based on the comparative analysis of gross margins in 2006 and 2011, the economic impact
of winter wheat production on farms in the Republic of Serbia was estimated. The subject of the analysis
was variable costs for purchased seed, fertilizers, pesticides, and contract harvesting services. Based on
the analysis of the gross margin for winter wheat, it was noted that the value of production (VP), total
variable costs (TVC) and gross margin (GM) were significantly higher in 2011 than in 2006. In 2011,
VP was higher due to a significantly higher yield and the higher price of winter wheat grain. In addition
to higher prices of all inputs, the increase in variable costs was mostly influenced by the higher price of
fertilizer. Comparing the two time periods in winter wheat production, it was concluded that the value

of GM in 2011 increased by 30%.
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Introduction

Specificity of agricultural production in the
Republic of Serbia is that this production is carried
out on family farms. Most of these farms are up to
3 hain size (60%) (Munéan & Bozi¢ 2006). Grains
are predominant crops in the sowing structure
(52.2%), above all maize followed by winter wheat
(ORS, 2011).

Current problems that have been jeopardizing
the development of agriculture in the Republic of
Serbia were classified by Pejanovi¢ & Kosanovié
(2010) into the following six groups: adverse
land owning structure and non-organized
farmers; unregulated market of agricultural
products; uncompetitiveness; improper role of the
government, demographic problems of agricultural
population and the global economic crisis. In
order to enforce and increase revenue and profit
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on farms with developed agricultural production,
and for choosing the most profitable enterprise,
various “tools” are used. Those tools can be used
for evaluation of economic effects of enterprises
(Lampkin et al. 2011, Popovi¢ et al. 2011, Rural
Solutions SA 2012, Popescu 2012).

When it comes to field crops production,
economic effects are estimated based on the
achieved yields and the price of goods on the
one side, and production costs on the other side.
Economic effects of production for farmers doing
exclusively field-crop farming are often estimated
based on GM. The value of GM is different from
farm to farm, depending of yield, market price, and
way of selling field crops, variable costs and size of
the farm. In the research of Andeli¢ et al. (2010), it
was sunflower production that had the lowest GM,
due to an adverse tendency in sunflower price and
input costs. Unlike this research, having analysed
GM for nine most important field crop enterprises
in Serbia, Jankovi¢ et al. (2007) determined that
winter wheat production had the lowest GM, and it
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was mostly due to the yield, which is in accordance
with the results of Andeli¢ et al. (2007).

Winter wheat production accounts for 30% of
the entire field crops production, which can be
explained as a need for optimizing sowing structure
andfollowingacroprotationonfarms(Todorovi¢ &
Munéan 2009). According to Dentié et al. (2009),
sown/harvested areas in the Republic of Serbia
are decreasing each year, so in 2008, for instance,
wheat was estimated to only account for 15% of
the sowing structure. In the period 2000-2009,
most of wheat production (78%) was obtained
on family farms (Todorovi¢ & Filipovi¢ 2010).
Considering that the human population is getting
larger and wheat production needs to increase at
the rate of 1.5 % per year (Braun et al. 2008), it
is important to increase winter wheat production
in Serbia, too. Increase in production of winter
wheat, traditionally produced on almost all farms
in the Republic of Serbia, can be achieved through
higher profitability and improved competitiveness.
In order to achieve the aforementioned objectives,
continuous monitoringand evaluation of economic
indicators of winter wheat production are needed.
Based on the analysis of economic indicators, it is
possible to give recommendations and measures to
ensure production profitability.

The objective was to identify and evaluate
indicators that determine economic effects of
winter wheat production on farms, based on the
comparative analysis of GM in 2006 and 2011. In
this research variable costs were analysed, namely
costs of seed, fertilizers and pesticides, and contract
harvesting services.

Materials and Methods

In this research, GM was used as an indicator
of economic effects in winter wheat production.
The basic parameters were collected through the
questionnaire, and farms were chosen by selecting
a random sample, having the same farm size and
structure as the samples from 2006. In both years,
fifty-two farms were analysed, from the territories of
agricultural extension officesin Smederevo, Valjevo,
Sﬁtbac, Pozarevac, Jagodina, Kraljevo, Krusevac,
Cacak, Loznica, Ni§, Leskovac and Zajecar. The
research of economic effects of enterprises from
Serbian farms in 2006 and 2011 were carried
out by the Institute for Science Application in
Agriculture, Belgrade in collaboration with the
agricultural extension offices.

The following data were used for calculations
of the GM basic elements (income and
expenses): yield (kg ha') and product market
price (RSD kg'); quantity (kg ha') and cost of

sced (RSD ha'); quantity (kg ha') and cost of
fertilizers (RSD ha'); quantity (1 ha') and cost
of pesticides (RSD ha); and cost of contracted
services (harvest, RSD ha). In reality, it is very
difficult to include all the costs, having in mind
limited availability of data on variable costs,
therefore the research used direct variable costs
for calculating GM, i.e. costs of machinery was
not taken into account (Andeli¢ 2010). Based
on these data for both years and each farmer, the
following economic indicators were calculated:
VP, TVC and GM. Microsoft Excel was used for
processing data from farm enterprise calculations,
calculating an average GM for winter wheat and
elements of income and expenses. The average of
each calculation element, i.e. a GM element, was
envisaged to be calculated.

Based on the comparative analysis, the estimation
of the production elements and economic
conditions was made. The analysis of the results
refers to estimating the share of variable costs and
GM in total VP. The structure of variable costs (the
share of costs for seed, fertilizers, pesticides and
contracted services) was analysed. In the observed
period, differences in gross margin elements were
estimated based on the analysis of variance (F
test), while regression analysis (correlation and
determination coefficient) was used to estimate
their impact on the gross margin.

Results and Discussion

The analysis of the collected GMs for winter
wheat determined that in 2006 yields on selected
farms ranged from 1500 to 7143 kg ha, while
their minimum and maximum values in 2011
ranged from 3000 kg ha' to 6500 kgha'. In 2011,
not only was there a significant increase in yield,
but a significantly higher price of wheat grain was
also noted, compared to 2006. Market price of
wheat grain in 2006 ranged from 7.2 RSD kg™ to
10.0 RSD kg, and in 2011 from 17.00 to 20.00
RSD kg'. Due to the aforementioned yields
and prices of winter wheat in 2011, the selected
farms achieved a significant increase in VP of
winter wheat. Having analysed the average values
of production and other GM indicators, higher
average price and yield were determined due to a
significant increase in VP of winter wheat, while
in 2011 there was a significant increase in TVC
due to higher production costs (Table 1).

In 2011, despite higher variable costs, a higher VP
led to a significantly higher GM for winter wheat
than it was in 2006. That is to say, GM in 2011 was
three times higher than in 2006 or 2.5 times higher
when it is converted in EUR (Figure 1).
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Table 1. Basic GM indicators for winter wheat (ha™') on farms in the Republic of Serbia in 2006 and 2011
Tabela 1. Osnovni pokazatelji BM za ozimu pienicu (ha?) na poljoprivrednim gazdinstvima u Republici
Srbiji u2006.12011. godini

Value in RSD Iznos u Value in EUR
RSD Iznos u EUR Index / Indeks
Indicator / Pokazatelj Year / Godina F test* Year / Godina 201172006
2006 2011 2006* 2011  RSD EUR
Yield / Prinos (kg) 4,200 4,713 ** - - - -
Price / Cena (1 kg) 9.55 19.25 > 0.11 0.19 201.6 1727
VP /VP 40,100 90,750 * 477 890 2263  186.6
VARIABLE COSTS without costs of
contract harvesting services -
VARIJABILNI TROSKOVI bez 14,600 27,854 174 273 190.8  156.9
troskova ugovorene zetve
Costs of contract harvesting services
b . 7,800 8,115 * 93 80 1040  86.0
Troskovi ugovorene Zetve
TVC/UVT 22,400 35,969 * 266 352 160.6 1323
GM/BM 17,700 54,781 > 210 538 3095  256.2
* Significance of differences in the observed period (years) - **= very significant
* Ocena znadajnosti razlika za posmatrani period (godine) - **=veoma znacajno
** 1EUR= 84.15RSD
**1 EUR=101.97 RSD
350
300
250
200 = RSD
%
150 1 ®EUR
100 -
50 -
0 -

VP/VP TVC/UVT GM/BM

Figure 1. Increase in percentage of VP, TVC and GM in 2011, compared to 2006 (indicators calculated in
RSD and foreign currency)

Graf. 1. Procentualno poveéanje VP, UVT i BM u 2011. u poredenju sa 2006. godinom (dinarski i devizni
obratun pokazatelja)
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Table 2. Structure of variable costs and VP of winter wheat in the Republic of Serbia, 2006 and 2011
Tabela 2. Struktura varijabilnih tro$kova i VP ozime p$enice u Republici Srbiji, 2006. i 2011. godina

2006 2011 F est”
. . % of . . % of
Inputs / Inputi Q{a}}?xty Price Value C QlJa.I}Flty Price Value TVC Quantity Price Value
Koli¢cina ~ Cena Iznos %u Koli¢cina ~ Cena Iznos %u  Kolitina Cena Iznos
(4 (4
(kg/ha) (RSD/kg) (RSD/ha) UVT (kg/ha) (RSD/kg) (RSD/ha) UVT
3;‘;:;1 sedUkupno 30000 1527 4688 208 27200 3379 9,183 255 o
NPK (15:15:15) 262.98 19.77 5,199 - 261.54 41.69 10,904 -
Urea 30.96 22.90 709 - 28.85 37.50 1,082 -
KAN 167.88 17.23 2,893 - 166.35 28.06 4,667 -
AN 22.60 16.37 370 - 17.31 33.78 585 -
Toral fercilizers 48500 1891 9,171 408 47404 3636 17237 479 - o
Ukupno dubriva
Toral pesticides 109 77431 844 37 107 133832 1432 39 - .
Ukupno pesticida
VARIABLE COSTS without costs of
contract harvesting services -
VARIJABILNI TROSKOVI bez troskova 14600 - ) ) 27854 -
ugovorene zetve
COSVtS of.contract hal:vestmg Services 7,800 347 _ _ 8,1 15 22.6 ** %
Tl‘OSkOVl ugovorene zetve
TVC/UVT 22,400 100 - - 35,969 100 *
* Significance of differences in the observed period (years) - **= very significant; -- = non-significant
* Ocena znadajnosti razlika za posmatrani period (godine) - ** = veoma zna¢ajno; -- = nema znacaja

B Total seed | Ulampeo seme

u Total fertlizers | Ulogpoe

§ dibriva w Toral ferilizers | Ulaupos
f’f = Total pesticides | Ulupns obriva
pesicd Total pesticides | Ulapan

BCanerast h!":m! SEVIDES
Twikovi ugovorene deve

Figure 2. Structure of TVC in 2006
Graf. 2. Struktura UV'T 2006. godine

Using a more detailed cost analysis for
fertilizers, it was determined that in 2011 on
average lower quantities of fertilizer were used,
while the absolute value was due to the higher
price of fertilizer (it was almost two times
higher, on average). It was also ascertained that
all elements of variable costs had higher prices

= Tora] seed

pesticdi

Figure 3. Structure of TVC in 2011
Graf. 3. Struktura UVT 2011. godine

than in 2006 (Table 2). Having analysed GM in
the period of 2005-2009, Munéan et al. (2010)
ascertained that in winter wheat production in
AP Vojvodina the share of fertilizer costs was
dominant in TVC. Analysing the results of this
research, the dominant share of fertilizer costs in
TVC was also confirmed for the entire territory of
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the Republic of Serbia. As for the other elements
of variable costs, it was ascertained that the share
of seed costs was slightly higher and the share of
pesticide costs almost the same as in 2006, while
the share of costs of contract harvesting service
was lower in 2011 (Figures 2 and 3).

Based on the significance of the aforementioned
indicators, in the observed period a high positive
correlation was found between the yield (that is
VP of winter wheat) and the GM value, while a
low negative correlation was found between TVC

and GM (Table 3).

Table 3. Indicators effect on the value of GM for winter wheat production on farms in the Republic of

Serbia in 2006 and 2011

Tabela 3. Uticaj pokazatelja na vrednost BM u proizvodnji ozime p$enice na poljoprivrednim gazdinstvima

u Republici Srbiji u 2006. 1 2011. godini

Indicator / Pokazatelj

2006

Gross margin

2011

Gross margin
Bruto marza

SD CV Bruto marza SD CV
r 2 r r’
Yield / Prinos (kg) 967 232 082 0.68 769 163 088 077
Price / Cena (1 kg) 0.4 44 035 0.12 1 6.6 050 048
VP /VP 9,661 242 0.85 0.73 16,939 18.7 0.95 0.90
VARIABLE COSTS without costs of contract
harvesting services
VARIJABILNI TROSKOVI bez trotkova 2,657 181 -0.02 0 4362 154 026 0.07
ugovorene zetve
Costs of contract harvesting services 1,668 213 -0.18 003 1431 136 -0.17 003
Troskovi ugovorene Zetve
TVC/UVT 5,131 263  -0.21 0.04 5,450 152 -0.24 0.06
GM /BM 9,310 45.7 17,398 31.8
%
120,00
100,00
80,00 +—— —
GM /
60,00 —— BM
40,00
mTvVC/
20,00 UVT
0,00
2006 2011
Year/ Godina

Figure 4. Share of TVC in GM for winter wheat in 2006 and 2011
Graf. 4. Udeo UVT uBM za ozimu p$enicu u 2006. i 2011. godini
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For estimating economic effects of winter wheat
production in the Republic of Serbia in 2006 and
2011, the analysis of the share of variable costs and
GM in total VP was carried out. Considering that
in 2011 the average share of variable costs (39.64%)
was lower and the share of GM higher (60.36%)
than in 2006, it can be said that economic effects
of winter wheat production in 2011 were much
more favourable (Figure 4).

Based on theanalysis of GM forwheat production
in 2006 and 2011 from the publications issued by
the Chamber of Commerce of Vojvodina (in 2008
and 2012), it was determined that the share of GM
in VP of wheat increased from 32.5% in 2006 to
44.8% in 2011.

Havingin mind the aforementioned data and the
research of Mundéan et al. (2010) on the portion
of GM in VP of wheat on the territory of AP
Vojvodina, it can be concluded that the tendency
of improving economic conditions in wheat
production is the same in whole Serbia, where the
portion of GM in VP accounted for 44.14% in
2006, and 60.37 in 2011.

Conclusions

Having analysed GM for farms in the Republic
of Serbia, it was determined that VP, TVC and
GM for winter wheat in 2011 were significantly
higher than in 2006. VP was higher due to the
higher yield and the price of winter wheat grain
that was two times higher. The price, i.e. total cost
of all inputs in 2011 was significantly higher. In
2011, the share of variable costs in total VP was
lower, and the GM value increased by over 30%.
Comparing these two periods it was noted that
farmers spent most of their money on fertilizers,
and some of it on contract harvesting services.
Based on this research, it can be concluded that
in 2011 economic conditions for winter wheat
production were much more favourable than in

2006.
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Ekonomski efekti proizvodnje ozime pSenice na poljoprivrednim gazdinstvima
u Republici Srbiji za 2006. i 2011. godinu

Snezana Jankovi¢ e Janja Kuzevski ¢ Robert Radisi¢ o Sveto Raki¢ e Nikola Ljiljani¢

Izvod: Na osnovu uporedne analize vrednosti bruto marzi u 2006. i 2011. godini procenjen je ekonomski efekat proi-
zvodnje ozime pienice na poljoprivrednim gazdinstvima u Srbiji. Analizirani su varijabilni troskovi, koji su se odnosili
na utro$ak novéanih sredstava za nabavku semena, dubriva, pesticida i ugovorene usluge za zetvu. Na osnovu analize
kalkulacija bruto marzi za ozimu p3enicu konstatovano je da su u odnosu na 2006. vrednost proizvodnje (VP), ukupni
varijabilni troskovi (UVT) i bruto marza (BM) bili zna¢ajno veéi u 2011. godini. U 2011. godini ve¢a VP uslovljena je
znadajno veéim prinosom i viSom cenom zrna ozime p$enice. Na povecéanje varijabilnih troskova, pored visih cena svih
inputa, u najve¢oj meri uticala je cena dubriva. Poredenjem ova dva vremenska perioda u proizvodnji ozime pSenice,

vrednost BM u 2011. godini bila je ve¢a za 30%.

Klju¢ne re¢i: bruto marza, ckonomska analiza, ozima penica, poljoprivredna ekonomija, troskovi, varijabilni troskovi
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