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Abstract

The aim of this paper is to present the application of quantitative
methods in the analysis of foreign trade indicators of corn in Bosnia and
Herzegovina. Subsequently, based on the analysis, the forecast of import and
export parameters was created for the 2018-20 period which predicted that
corn imports and exports would increase both in the natural and value form.
Furthermore, it was established for the observed period that Serbia was the
largest importer of this crop to Bosnia and Herzegovina, and that Turkey was
a country to which the corn from Bosnia and Herzegovina was mostly
exported. The research in this paper can serve the purpose of further planning
and development of both the production and the markets of this crop and
agriculture as a whole.
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Introduction
Commercial significance of corn is great. First of all, this significance is
reflected in its diversity of use, both in human nutrition and in domestic animal
nutrition, as well as for industrial processing. Corn (Zea mays L.) is one of the

plants with high biological potential fertility, and almost the entire aboveground
plant may be utilized.
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Different technological processes make it possible for corn plants to
produce more than 1500 different industrial products (Glamoclija, 2012). Also,
the utilization of corn production has been gaining ground in recent years.
(Ragauskas et al., 2006; Farrell et al., 2006). Ortiz et al (2010) consider that in
the underdeveloped countries corn is primarily intended for human
consumption, where a growth rate of 1.3% by 2020 is predicted. On the basis of
global forecasts, Rosengrant et al. (2008) consider that corn will become the
crop with the largest production by 2025 and the need for it will double in the
developing countries by 2050.

Foreign trade of corn as a stock exchange goods is becoming more and
more important and obtaining the highest price is a priority for all
manufacturers. In support of this and based on the research and observation of
monthly crop price fluctuations, Mutavdzi¢ et al. (2017), among other things,
concluded from the economic aspect when the optimal selling time was, either
domestic or foreign (export).

Materials and Methods

Standard statistical and mathematical methods were applied in this
paper. Data sources include the statistical databases of the International Trade
Centre (ITC) as well as the databases of the Agency for Statistics of Bosnia and
Herzegovina. The observed time series of data covers the period of twelve
years (2006-2017). The most important features of corn import and export were
processed by quantitative methods of descriptive statistics (mean value,
variation coefficient, variation interval-minimum and maximum, and the rate of
change) and presented in tables and graphs.

The movement intensity of change was quantified by calculating the
rate of change from the absolute values of the observed time series based on
which the quantitative prediction of parameters in the next three-year period
(2018-2020) was made as well.

Results and Discussion

Besides wheat and rice, corn is the most important crop in the world’s
agricultural production. During the 2017/18 season it amounted to
93,770,518,413.6 tons, while the corn fields occupy little more than
18,352,000,000 hectares (https://www.usda.gov/, Foreign Agricultural Service /
USDA, 2018). The world's corn import amounted to 152,315,834 tons in 2017
and export to 160,957,588 tons, or 5.35% more than the realized import.
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However, looking at the value, corn imports amounted to USD
32,767,170,000 in 2017, which is 8.75% more than the export of this crop in
the world (www.intracen.org, International Trade Centre).

In Bosnia and Herzegovina corn is the most abundant crop. The average
surface area it occupied in the observed period was 192.241 ha, which is by
67% more than wheat, the next most common crop in Bosnia and Herzegovina.
Also, corn production of 835323.8 tons for the same analysed period
predictably dominates the production of other crops in Bosnia and Herzegovina
(Table 1).

Tab. 1. Average area, production and yield of major crops in Bosnia and
Herzegovina (2006-2017)
Ilpocjeuna nospuiuna, npou3e00ra U NPUHOC 3HAUATHUX AHCUMAPUYA Y
Bocnu u Xepyezosunu (2006-2017)

Crop Average Avergge Average
area (ha) production (t) yield (t/ha)
Corn 192.241,25 835.323,83 4,35
Wheat 65.100,83 234.175,58 3,58
Rye 3.605,17 10.604,92 2,94
Barley 21.133,67 66.310,00 3,12
Oats 11.583,92 29.712,92 2,58

Source: The author's calculation based on data obtained from the Agency for Statistics of BiH

Given the significance and distribution of corn, the author further
analysed non-commercial characteristics of this variety in Bosnia and
Herzegovina. The following Table 2 shows the dynamics of corn imports and
exports during the twelve-year period, where it is noticeable that all three
indicators of corn imports in Bosnia and Herzegovina had a tendency of
growth. The average amount of corn imports in the observed period was about
207,400 tons with relatively high variability, and the maximum achieved in
2016 (Graph 1). The average value of corn imports for the observed period was
$ 48,154,083.3 and the maximum was reached in 2014 (Graph 2). The price of
corn imports ranged from $ 146 per ton to $ 334 per ton (Graph 3). Its average
value was $ 240.42 per ton with relatively high mobility instability for the
analysed period (Table 2).

As far as corn exports are concerned, Table 2 shows a very large
instability in the movement of its indicators for the observed period of twelve
years measured by variation coefficients. Exceptionally high instability is
expressed in export volumes and realized value of corn exports, with large
growth tendencies observed at average annual rates of 53.7% and 30.48%,
respectively.
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The maximum exported quantity of corn from Bosnia and Herzegovina
was recorded in 2014 (Graph 1). Also in 2014, the highest export value of $
15,589,000 was recorded (Graph 2).
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Graph 1. Analysis of imports and exports of corn in BiH (2006-2017) in tons
Ananuza yeosa u uzeosa kykypysa buX (2006-2017) mone
Source: International Trade Centre, www.intracen.org
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Graph 2. Prediction of imports and exports of corn in BiH (2006-2017) in $
Ananuza yeosa u uzeosa kykypysa buX (2006-2017) y donapuma
Source: International Trade Centre, www.intracen.org

As far as corn export prices are concerned, it has shown a tendency to fall

at a rate of 15.16% and its average value was $ 792.3 per ton, which is several
times higher than the realized import price over the same period (Table 2).
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Tab. 2. Dynamics of movement of import and export of corn from Bosnia and
Herzegovina (2006-2017)
,ﬂuH(lMuKa Kpemarba yeo3a u u3zeosa KyKypysa us bocne u Xepueeoeuﬂe
(2006-2017)

Import
Interval of variation Coefficient
Indicators  Average value - . of variation Rate of
Minimum Maximum %) change
Quantity (f) ~ 207.393,00 133.452,00 303.078,00 23,27 0,35
Value ($) 48.154.083,33 32.643.000,00 59.555.000,00 18,05 3,49
Price ($/t) 240,42 146,00 334,00 22,32 3,13
Export
Interval of variation Coefficient  Rate of
Indicators  Average value Minimum Maximum of variation  change
(%) (%)
Quantity (t) 18.148,67 247,00 53.645,00 110,60 53,79
Value ($) 5.459.416,67 401.000,00 15.589.000,00 93,26 30,48
Price ($/t) 792,33 240,00 1.624,00 68,79 -15,16

Source: The author's calculation based on the data of the International Trade Centre
Www.intracen.org

The maximum corn export price was reached in 2007 and amounted to
$ 1,624 per ton (Graph 3).
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Graph 3. Prediction of imports and exports of corn in BiH (2006-2017) $/t
Ananusza ysosza u uzsosa kykypysza Bocne u Xepyezosune (2006-2017) $/t
Source: International Trade Centre, www.intracen.org

In the forthcoming period an increase in exported but also in imported
corn quantities in Bosnia and Herzegovina is expected (Graph 4).
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Graph 4. Prediction of imports and exports of corn in BiH (2018-2020) in tons
Ipedsuharve yso3za u uszsoza xykypyza y buX (2018-2020) mone
Source: The author's calculation based on the data of the International Trade Centre

Naturally, the quantities of imported corn will still be larger than the
exported quantities, which is certainly the consequence of natural economic
conditions available for the production of this crop. When looking at the value,
corn exports will increase in the three-year forecast period, which will certainly
be positive for the development of markets and new directions in the country's
trade, but not to a great extent, as in the same period there will be an increase of
corn imports into Bosnia and Herzegovina. It will to affect the state balance of
payments a large extent (Graph 5).
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Graph 5. Prediction of imports and exports of corn in BiH (2018-2020) $
Ipeosuharve yso3a u useosa kykypysa y buX (2018-2020) $
Source: The author's calculation based on the data of the International Trade Centre
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Considering the two following graphics, there is obvious permanent
decrease in corn export over the last five years of the observed period in terms
of quantity and value. This will certainly be reflected in the growth of export
trend for this cereal in the future.

The following Table 3 shows the average, minimum and maximum
quantities of corn imports and exports in some countries, from which we can
see that Serbia is the country with the highest corn export to Bosnia and
Herzegovina, namely 175347.7 tons on average for the observed period. Corn
imports from the EU amounted to 30,837 tons, accounting for only 17.5% of
imports from Serbia in the same period. Also, the Republic of Serbia is the
country from which the maximum corn imports into Bosnia and Herzegovina
were recorded (283,542 tons) for the observed period of twelve years.

Tab. 3. Import and export of corn from Bosnia and Herzegovina to certain
countries (2006-2017)
V03 u uzso3 kyxypysa uz bocue u Xepyezosune y nojedune zemmwe (2006-2017)

Import
Variation interval
Country Average value (t) Minimum Maximum
Serbia 175.347,75 85.303,00 283.542,00
Croatia 18.979,75 4.318,00 53.174,00
Hungary 11.615,58 393,00 48.965,00
Argentina 793,17 5,00 4.558,00
Turkey 84,08 0,00 668,00
Romania 83,25 0,00 206,00
France 67,58 12,00 136,00
Italy 22,00 0,00 118,00
Austria 18,50 0,00 49,00
EU-28 30.837,08 7427,00 92.718,00
Export
Variation interval
Country Average value (t) Minimum Maximum
Turkey 17.229,33 2,00 52.627,00
Serbia 424,50 210,00 676,00
Slovenia 204,33 0,00 1.045,00
Croatia 200,67 30,00 675,00
Italy 78,83 0,00 897,00
Montenegro 2,42 0,00 15,00
EU-28 486,42 35,00 1458,00

Source: The author's calculation based on the data of the International Trade Centre,
www.intracen.org
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When it comes to corn exports, the situation is slightly different.
Namely, the main destination for the export of corn from Bosnia and
Herzegovina is Turkey, where it exported an average of 17,229.3 tons. So far,
the maximum exported corn quantity to this country was 52,627 tons, which is
also the maximum exported quantity of corn from all parts of the country in the
observed period. The EU is the second country for the export of corn from
Bosnia and Herzegovina and the percentage of average exported volume
compared to Turkey makes only some 2.8% in the observed period. Certainly,
the reason for this should be sought in the maximum quantities of corn exported
to Turkey in 2014, but also the exported corn quantities to the observed
countries which were not more than 1045 tons (Table 3).

Conclusions
The research in this paper has shown the following:

- In the period 2006-17 corn was cultivated in Bosnia and Herzegovina on the
average area of 192,241.25 hectares, with an average production of
835,323.83 tons and a yield of 4.35 tons per hectare which was far more than
the production indicators of other crops in the same period.

- The average corn imports had a slight tendency of grow both quantitatively
and according to its value. In the same period, there was a rising trend of
import prices. The average value of corn imports to Bosnia and Herzegovina
amounted to 207,393.00 tons with the value of 48,154,083.33 dollars. The
average import price recorded during this period was $ 240.42 per ton.

- The coverage of import measured in tons was only 8.75%, while its value
was slightly higher, i.e. 11.3%. The quantitative and value-added corn export
from Bosnia and Herzegovina followed the import trend, while the prices
showed a tendency to decline. The value of exported corn was $ 5,459,416.67
and the exported quantity was at the level of 18,148.67 tons. The average
export price in the observed twelve-year period was 792.33, which is several
times higher than the import price.

- The growth trend of corn import prices as well as the tendency of falling
export prices signal that corn should not only be used as a raw material in
foreign trade, but also as a crop that would produce higher trade value at
higher processing stages and thus have an impact on improving the balance of
payments in this branch of the economy.
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- In the next three years, natural and value increase in imports and corn
exports from Bosnia and Herzegovina is expected.

- Serbia is the country from which the most corn was exported to Bosnia and
Herzegovina, averaging 175,347.75 tons, while Turkey was the destination
with the highest exports of corn from Bosnia and Herzegovina, where the
average export was 17,229.33 tons, as well as the maximum in exported
quantities of 52,627.00 tons.
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AHanu3za u npeaBuhame CloJbHOTPTOBUHCKUX MOKa3aTesba
KYKypy3a y bocHu n XepueroBuau

Mupocnas Henesskosuh', Bopo Kperuh?, Anekcannap Makcnmosuh®

YVhueepsumem y Hosom Cady, [owonpuspednu gaxyimem, Cpbuja
2Y)Ltueeps'umern ., Bujewuna*, Illomonpuspeonu garxyrmem, Penyonuxa Cpncka, buX
Hncmumym 3a nayyno ucmpaosicugarse u paszeoj, bpuxo, buX

Caxerak

Y pamy cy MNOpUMjEeHOM KBaHTHTATHBHHUX METOJa Kao MpeIMeT
UCTpaXMBamkba aHAJIM3UPaHH CHOJPHOTPTOBHHCKHM IMOKa3aTeJbl KyKypy3a y
bocan u XepueroBunu. HakoH Tora Ha OCHOBY aHajiu3e CIPOBEICHO je
npensuhame yBO3HUX U M3BO3HUX NapameTtapa y nepuony 2018-2020 roausa,
rjaje je ToMm npuwimkoM yTBpheHo na he ce yBo3 u mM3B0O3 Kykypysa moBehaTu
KaKo y HaTypaJlHOM TakKO M BPHjeJOHOCHOM o0imKy. Takohe, aHaimm3om je
yTBpheHO l1a je 3a mocMaTpaHu Heproja HajBehu YBO3HHK OBe JKUTApHLE Y
bocny n Xepuerosuny 6mia CpOuja, a na je Typcka 3emiba y KOjy ce KyKypy3
u3 bocHe u XeprieroBuHe HajBHIlIEe U3BO3HO. VICTpaKHBame Yy OBOM pay MOXKe
Jla TIOCTY’KU y CBPXY JaJber IUTaHUpama U Pa3Boja Kako MPOU3BOIIE TAKO M
TPIKUILTA OBE KUTAPHIIC U MTOJHOTIPUBPEIC Y 1IjEIINHHU.

Kwyune pujeuu: ananusa, npeasubame, Kykypys, yBO3, H3B03
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