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Ukrainian agriculture belongs to the world Top-10 exporters of cere-
als and oilseeds. The option of increasing their contributions to the
global food security by means of extensive expanding sown area in
Ukraine has been already exhausted. To meet the contemporary
challenges it is necessary to arrange intensive productions of wheat,
barley, maize, sunflower, and soybeans with high yields. To monitor
the regional dynamics over growing cereal and oilseed crops this
research offers the aggregate rank assessments. They incorporate
regional yields, shares of arable lands under wheat, barley, maize,
sunflower, and soybeans, as well as shares of their productions by
agricultural enterprises. To explore the existing disproportions be-
tween the used agricultural lands and obtained harvests this study
recommends applying Lorenz curves and a set of inequality indica-
tors such as Hoover and Theil indices, Gini coefficient, and also
Ratio 20:20. Shortterm and long-term prospects in enhancing
Ukrainian contributions to the cereal and oilseed segments of the
global food security were evaluated according to results of their
leading exporters. To reach the levels of the chosen target coun-
tries, this research substantiates implementing optimal fertilizers
application, rational land use, balanced pricing, developed transport
infrastructure, as well as improved innovative, technological and
market components in Ukrainian economy.

INTRODUCTION

Ukrainian agriculture holds the dominant world positions in growing cereal and oilseed crops.
The national exporters belong to Top-10 Lists at wheat, barley, maize, sunflower, and soybeans
markets with the total values of US$38.9 bin., US$6.9 bin., US$29.6 bin., US$7.2 bin., US$58.2
bin. (World’s Top Exports, 2018). Demands for cereals and oilseeds continue to increase. It is an
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expected trend since these crops have a triple use: firstly, for food purposes, secondly, for feeding
in animal husbandry, and thirdly, as raw materials for manufacturing bio-fuel. The main world im-
porters of

— wheat are Indonesia, Egypt, Algeria, Italy, Japan, and Nigeria;

— barley are China, Saudi Arabia, Iran, the Netherlands, Belgium, and Japan;

— maize are Japan, Mexico, South Korea, Egypt, Spain, and Vietnam;

— sunflower seeds and oil are India, Turkey, China, Spain, Indonesia, the Netherlands, and Ger-
many;

— soybeans are China, Mexico, Japan, Spain, Indonesia, and Thailand.

Agriculture of each country is committed to providing food security. In view of the expected
population’s growth up to 9 bin. by 2050, this social and economic task becomes even more im-
portant in the global scale (Kavallari et al., 2015; Grafton et al.,, 2015; Candel and Biesbroek,
2018). Its solution requires involvements of all farmers around the world, especially the ones with
the relevant experiences and results in this activity. Scientists in agricultural economics should not
skip the issue in question. It entails conducting a topical analytical study over Ukrainian problems
and prospects of agricultural participation in the cereal and oilseed segments of the global food
security system.

Sustainable development of agrarian sector belongs to the prime themes of the contemporary
scientific research. In particular, Mykhailova et al. (2018) shaped necessary institutional transfor-
mations in Ukrainian agriculture. Kolesnyk et al. (2018) focused on providing its ecological, pro-
ductive, economical, social, intellectual-innovating, and globally integrative features. Katan et al.
(2018), Khalatur et al. (2018), Babenko et al. (2017) grounded that being the most stable branch
in Ukrainian economy, agrarian sector, to a large extent, defines macroeconomic growth, environ-
mental health, financial security, and international integration for the whole country.

Agricultural development in the global scale is responsible for supporting the world food secu-
rity. It demands a restricted resource use and sustainable technological intensification followed by
the food growth (Norton et al., 2014; Godfray and Garnett, 2014; Meyers and Kalaitzandona-
kes, 2015; Serban et al, 2017). Ukrainian farmers are not ready to participate in providing food
security with animal products since crisis issues in animal husbandry don’t allow saturating even
the domestic market (Vasylieva, 2015; Vasylieva and Velychko, 2017). At the same time, Ukrainian
agriculture has well known achievements in cereal and oilseed segments analyzed by Schroeder
and Meyers (2015), Kuzmenko et al. (2016). Ongoing world and domestic challenges induced by
the market volatility, unstable production, strong competition, unequal export opportunities among
the regions, high demands for crops (Rude and An, 2015; Hudym and Khalatur, 2016; Moroz et al.,
2017; Malyarets et al., 2018) require a new investigation which should address options over in-
creasing Ukrainian contributions to the cereal and oilseed components of the global food security.

1. THEORETICAL FRAMEWORK

Cereals and oilseeds count for above 25% and 20% of the total agricultural production in
Ukraine. They bring the highest incomes with the average profitability of 26.7% and 49.3% for the
last 5 years (State statistics service of Ukraine, 2017). Sown area under wheat, barley, and maize
was 48.7%, the one under sunflower and soybeans was 29.2% of the total arable land in Ukraine
in 2017. At present, Ukrainian share of the total territory conveyed to arable lands is 44.2%. Evi-
dently, the national agriculture almost exhausted all possibilities of the extensive increase in cereal
and oilseed harvests by means of expanding sown areas. However, the yields of these crops are
barely 30-50% of the varieties’ potentials.
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Moreover, fluctuations of wheat, barley, maize, sunflower, and soybeans yields amounted to
24.2%, 41.5%, 19.8%, 15.5%, and 25% in 2013-2017. Thus, the depicted agricultural background
substantiates the research starting hypothesis about exploring options of rising Ukrainian agricul-
tural contribution to the global food security by means of stable high yields of cereals and oilseeds.
Hence, the goal of this research was to carry out a quantitative analysis over problems and pro-
spects of enhancing exports of wheat, barley, maize, sunflower, and soybeans from Ukrainian pro-
ducers. The set objective meant accomplishing 3 tasks such as:

— to specify regional rank in cereal and oilseed segments;

— to evaluate inequality in growing wheat, barley, maize, sunflower, and soybeans at the state
level;

— to offer target profiles of developing cereal and oilseed productions in Ukraine in comparison
with the indicators of the prominent world exporters.

— The obtained results to the first task were connected with the aggregate rank assessments
including

— regional yields which characterize effectiveness of land use;

— shares of sown areas under wheat, barley, maize, sunflower, and soybeans among the regions
that depict levels of concentration at these crops;

— shares of agricultural enterprises in growing cereals and oilseeds that confirm innovative activi-
ty and better maintenance with production resources (Phillips et al., 2012; Shorikov and
Babenko, 2014; Velychko and Velychko, 2017).

Mathematical tools for obtaining results to the second task was a set of inequality indicators,
containing Lorenz curve, Hoover and Theil indices, Gini coefficient and Ratio 20:20 (Vasylieva,
2017). In particular, Lorenz curve facilitates a visual monitoring over unbalances between sown
areas and collected harvests of wheat, barley, maize, sunflower, and soybeans. Hoover index eval-
uates the highest level of these disproportions. Theil index determines the corresponding average
distributions. Gini coefficient calculates a total measure of inequality. Its top and bottom quintiles
are compared with Ratio 20:20.

The obtained results to the third task were dedicated to creating target profiles on increasing
yields of cereals and oilseeds for the remote and near future dealing with indicators of Top-10 ex-
porters. Implementations of the chosen agricultural practices, concerning land use, fertilizers’ ap-
plication, development of infrastructure, and price competitiveness would benefit Ukrainian agri-
cultural contribution to providing the global food security.

2. RESULTS OF CALCULATIONS

Assessments of wheat, barley, maize, sunflower, and soybeans productions in 24 Ukrainian
regions were calculated on the samples of data from State statistics service of Ukraine (2017).
Table 1 and Table 2 comprise regional ranks over the analyzed indicators and display the aggre-
gate assessments grouped in the order of the decreasing effectiveness of cereal and oilseed pro-
ductions. It should be noted that the similar mathematical approach is successful at both micro-
and macroeconomic levels (Dovgal et al., 2017).
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Table 1. Rank assessments of regional contributions to cereal production

vield Share in regional
sown area Share of agri-

Region cultural enter- Aggregate rank
§ > o § > 2 prisest’. produc- assessment
< 5 © < 5 ® fon
= Q = = Q S

Ternopil 23 25 23 15 20 11 14 131
Khmelnytskiy 24 24 24 12 14 13 20 131
Vinnytsya 19 21 18 13 11 17 18 117
Sumy 21 17 20 9 3 21 23 114
Chernihiv 17 20 21 7 1 23 24 113
Lviv 18 23 17 14 15 4 8 99
Odesa 9 13 6 22 24 7 13 94
Rivne 15 19 16 11 17 9 7 94
Kyiv 6 16 13 10 7 18 22 92
Kharkiv 16 13 7 18 16 12 10 92
Ivano-Frankivsk 22 22 14 5 13 10 5 91
Cherkasy 8 12 12 8 5 22 21 88
Zhytomyr 13 13 19 3 4 15 19 86
Volyn 14 11 22 19 8 3 3 80
Poltava 11 9 9 2 6 24 17 78
Donetsk 11 8 2 21 18 5 11 76
Chernivtsi 19 18 10 1 10 16 1 75
Kherson 5 3 15 23 22 2 4 74
Dnipropetrovsk 7 4 5 16 21 14 6 73
Kirovohrad 3 6 8 6 12 19 15 69
Mykolayiv 4 5 3 17 23 6 9 67
Zaporizhya 2 2 4 24 19 1 12 64
Luhansk 9 1 1 20 9 8 16 64
Zakarpattya 1 7 11 4 2 20 2 47

Source: author’s calculations based on the data of State statistics service of Ukraine (2017).

Table 2. Rank assessments of regional contributions to oilseed production

218

Share in re-
Yield gional sown
area sh o
are of agri-
. cultural enfer— Aggregate
Region B @ e Py rank assess-

5 ” s S prises’ pro ment

2 S = g duction

28| 5| 38

SR I R
Khmelnytskiy 24 18 9 22 21 94
Ternopil 22 22 7 16 19 86
Rivne 21 19 3 18 23 84
Sumy 20 11 14 20 16 81
Vinnytsya 23 12 11 13 15 74
Zhytomyr 12 17 8 23 13 73
Chernihiv 15 13 12 14 19 73
Kyiv 14 9 10 21 17 71
Ivano-Frankivsk 16 20 6 10 18 70
Cherkasy 18 8 13 17 14 70
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Chernivtsi 19 10 5 24 10 68
Volyn 17 15 2 9 22 65
Lviv 9 16 4 12 23 64
Poltava 13 7 15 19 7 61
Zaporizhya 2 21 23 5 4 55
Kherson 1 23 17 11 1 53
Kirovohrad 7 5 20 15 3 50
Odesa 8 14 16 4 8 50
Zakarpattya 10 24 1 8 6 49
Kharkiv 11 3 18 7 9 48
Dnipropetrovsk 6 6 19 3 12 46
Luhansk 3 2 24 1 11 41
Mykolayiv 4 4 22 6 2 38
Donetsk 5 1 21 2 5 34

Source: author’s calculations based on the data of State statistics service of Ukraine (2017).

The assessments of disproportions between the harvests of the considered crops and their
sown areas were performed on the samples of data from State statistics service of Ukraine (2017).

Lorenz curves in Figure 1 and Figure 2 reveal inequality in growing cereals and oilseeds.

Figure 1. Lorenz curves to inequality in production of: a - wheat, b - barley, ¢ - maize.
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Source: composed by the author based on the data of State statistics service of Ukraine (2017).

Figure 2. Lorenz curves to inequality in production of: a - sunflower, b - soybeans.
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Source: composed by the author based on the data of State statistics service of Ukraine (2017).
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The calculated quantitative indicators of inequality in production of the considered crops are
collected in Table 3.

Table 3. Inequality indicators to production of cereals and oilseeds

Crop Hoover index Theil index Gini coefficient Ratio 20:20
Wheat 0.074 0.014 0.095 1.55
Barley 0.094 0.025 0.123 1.78
Maize 0.138 0.054 0.179 2.46
Sunflower 0.089 0.023 0.121 1.78
Soybeans 0.113 0.038 0.153 2.17

Source: author’s calculations based on the data of State statistics service of Ukraine (2017).

3. DISCUSSION

As distinct from studies of Rude and An (2015), Schroeder and Meyers (2015), Kuzmenko et
al. (2016), the accomplished research proposes a uniform approach dealing with a qualitative
analysis of problems and prospects in cereal and oilseed segments of Ukrainian agriculture. Let us
start the discussion from the results regarding an intensive development of the respective regional
productions. Data in Table 1 convince that Top-5 cereal producers with the aggregate rank as-
sessments over 100 had high ranks by all considered crops. The reason for such result was their
preferential growing by competitive agricultural enterprises. In contrast, 5 off-track regions with the
aggregate rank assessments below 70 had poor ranks of yields of all considered crops and uneven
distribution of their sown areas. Data in Table 2 clarifies that Top-3 oilseed producers with the ag-
gregate rank assessments over 83 demonstrated high yields of both considered crops. Their grow-
ing was concentrated in strong agricultural enterprises. They preferred soybeans which less ex-
haust soil fertility. On the contrary, 2 off-track regions with the aggregate rank assessments below
40 had poor ranks of yields of both considered crops. Their dominant producers were small-scale
households. They focused on growing sunflower which essentially ruins soil fertility.

Let us proceed to discussing results concerning an extensive development of the respective
regional productions at the expense of sown areas under cereals and oilseeds. An average norma-
tive monetary value of arable land in Ukraine amounts to US$2583 per ha. In particular, it varies
between US$1719 per ha in Zhytomyr region and US$3324 per ha in Cherkasy one. Figure 1 re-
vealed that maize production happened to be the most unbalanced among cereals. In contrast,
wheat growing appeared to be in the most balanced state. Inequality indicators in Table 3 mean
that the total disproportions in wheat, barley, and maize productions are 9.5%, 12.3%, and 17.9%.
Their average levels of the inequality entropy achieve 1.4%, 2.5%, and 5.4%. The gaps between top
and bottom quintiles of wheat, barley, and maize growers reach 1.55, 1.78, and 2.46 times. An
alignment over Ukrainian cereal production supposes the corresponding rearrangements by 7.4%,
9.4%, and 13.8%. Figure 2 convinced that soybeans production was more balanced than sunflower
growing. Inequality indicators in Table 3 mean that the total disproportions in sunflower and soy-
beans productions are 12.1% and 15.3%. Their average levels of the inequality entropy achieve
2.3% and 3.8%. The gaps between top and bottom quintiles of sunflower and soybeans growers
reach 1.78 and 2.17 times. An alignment over Ukrainian oilseed production supposes the corre-
sponding rearrangements by 8.9% and 11.3%.
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At last, Ukrainian prospects for increasing wheat, barley, maize, sunflower, and soybeans con-
tributions to the global food security might be determined via achievements of their Top-exporters.
Among them Ukraine was ranked at the 6th, 4th, 4th, 1st, 7th positions with 7.1%, 10.2%, 10.1%,
47.5%, 1.8% at the corresponding markets in 2017.

According to the research hypothesis, the closest higher yields collected by Top-10 exporters of
the considered crops should be Ukrainian aim of development in the short-run. The corresponding
target profile was displayed in the form of linear diagram in Figure 3. The highest yields collected
by Top-10 exporters of wheat, barley, maize, sunflower, and soybeans could be the strategic
benchmarks in the long-run. The corresponding target profile was depicted in the form of linear
diagram in Figure 4.

The achieved results in target countries suppose applications of contemporary technological
and economic practices. They provided the 1st and 2nd positions to the USA in maize and soy-
beans exports (market shares of 32.3% and 37.2%), 3rd position to Argentina in maize export
(market share of 13.1%), and also 5th position to Canada in soybeans export (market share of
3.3%). All target countries apply optimal quantity of fertilizers. In particular, Bulgaria, Canada, Ger-
many, Hungary, and the USA use on average 107.9, 105.2, 198.8, 113.4, and 133.7 kg of fertiliz-
ers per ha of cropland (FAO, 2018). Target countries prevent irrational land use restricting arable
shares in the cultivated areas. In particular, these indicators in Argentina, Bulgaria, Canada, Ger-
many, and the USA reach 26.4%, 70%, 69.6%, 70.8%, and 37.5%. On the contrary, the similar val-
ues in Ukraine are 42.3 kg of fertilizers per ha and 78.8% of arable lands. Such irrational approach
is explained by the prolonged ban over market turnover of agricultural land in Ukraine (Koroteyev
et al., 2017).

Figure 3. Short-run target profile to production of cereals and oilseeds.

Crop/Country
oq’&b .
i .
& T 22,4 £ Ukraine
(b’ ....... . b
3500 . 3 229 & Top-Exporters
<P & ’
D ,
R A S S .
& LI 66
3 N 744
c/ha
1
80

Source: composed by the author based on the data of FAO (2018).
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Agriculture like the whole Ukrainian economy lacks Innovations, Technological readiness, and
Goods market efficiency (ranks 61, 81, and 101) as distinct from Canada (ranks 23, 23, and 18),
Germany (ranks 5, 8, and 11), and the USA (ranks 2, 6, and 7). Export development also demands
advanced transport infrastructure (Lugovskyy and Skiba, 2016; Atkociuniene and Kiausiene,
2017). Canada, Germany, Hungary, and the USA were ranked 16, 10, 56, and 9 by the World Eco-
nomic Forum in 2017. Unfortunately, Ukraine lags behind in estimates of automobile roads and
port facilities (ranks 130 and 93) (The Global Competitiveness Report, 2017).

Figure 4. Long-run target profile to production of cereals and oilseeds
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Source: composed by the author based on the data of FAO (2018).

At the same time, average producers’ prices in Ukraine were US$128.7, 117.7, 138.2, 333.3,
and 348.1 per tonne of wheat, barley, maize, sunflower, and soybeans. They appeared to be lower
than the prices of US$155.5 and 154.9 for wheat in Bulgaria and Germany, US$165.4 and 139.4
for barley in Canada and Germany, US$134 for maize in the USA, US$394.2 and 375.9 for sun-
flower in Bulgaria and Hungary, US$349 for soybeans in the USA (FAO, 2018). It could be a promis-
ing signal about the existing options for updating technological and economic practices in Ukraine
to increase its cereal and oilseed contributions to the global food security.

CONCLUSION

It was clarified that the rising yields and harvests from agricultural enterprises should be the
key priorities of increasing the regional productions and exports of cereals and oilseeds. According
to the calculated aggregate rank assessments it was recommended to transfer technological and
economic practices in wheat, barley, maize sunflower, and soybeans growing from Ternopil and
Khmelnytskiy to Zakarpattya, Mykolayiv, and Donetsk regions.
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The burning issue of increasing Ukrainian contributions to the cereal and oilseed segments of
the global food security is irrational use of agricultural land. The highest imbalances of 13.8% and
11.3% between sown areas and harvests were found to be in growing maize and soybeans.

Compliance with the practices of the target countries among Top-10 exporters of wheat, bar-
ley, maize, sunflower, and soybeans would result in rising the corresponding harvests by 12.8%,
12.7%, 12.7%, 2.2%, and 15.7% in the short-run as well as by 81.5%, 102.7%, 66.1%, 11.6%, and
52.2% in the long-run. Ukrainian agriculture would reach these increments due to the optimal ferti-
lizers’ application, rational land use, developed transport infrastructure, balanced pricing, and also
improved innovative, technological and market environment.

REFERENCES

Atkociuniene, V., Kiausiene, I. (2017), “Scenarios of Development of Rural Social Infrastructure:
The Case of Lithuania”, Transformations in Business & Economics, Vol. 16, No. 3 (42), pp. 73-
89.

Babenko, V., Pasmor, M., Pankova, J., Sidorov M. (2017), “The place and perspectives of Ukraine in
international integration space”, Problems and Perspectives in Management, Vol. 15, No. 1,
pp. 80-92.

Candel, J. J. L., Biesbroek, R. (2018), “Policy integration in the EU governance of global food
security”, Food security, Vol. 10, No. 1, pp. 195-209.

Dovgal, 0. V., Kravchenko, M. V., Demchuk, N. ., Odnoshevnaya, O. A., Novikov, O. Y., Andrusiv, U.
Y., Lesik, I. M., Popadynets, I. R. (2017), “Methods of competitiveness assessment of
agricultural enterprise in Eastern Europe®, Regional Science Inquiry, Vol. IX, No. 2, pp. 231-
242,

FAO (2018), “Food and Agriculture Organization of the United Nations”, Statistics Division,
available at: http://www.fao.org/faostat/en/#data (accessed 10 September 2018).

Godfray, H. C. J., Garnett, T. (2014), “Food security and sustainable intensification”, Phil. Trans. R.
Soc. B, Vol. 369, No. 20120273, available at: http://dx.doi.org/10.1098/rstb.2012.0273
(accessed 10 September 2018).

Grafton, R. Q., Daugbjerg, C., Qureshi, M. E. (2015), “Towards food security by 2050”7, Food Securi-
ty, Vol. 7, No. 2, pp. 179-183.

Hudym, K., Khalatur, S. (2016), “Systematization and analysis of MNCs’ models of conduct for
entering the national agrarian markets”, Economic Annals - XXI, Vol. 159, No. 5-6, pp. 34-37.

Katan, L., Dobrovolska, O., Espejo, R. J. M. (2018), “Economic growth and environmental health: a
dual interaction”, Problems and Perspectives in Management, Vol. 16, No. 3, pp. 219-228.

Kavallari, A., Fellmann, T., Gay, S. H. (2014), “Shocks in economic growth = shocking effects for
food security?”, Food Security, Vol. 6, No. 4, pp. 567-583.

Khalatur, S., Pavlova, G., Zhylenko, K. (2018), “The role of some indicators of financial security in
Ukraine in the context of transnationalization and national interests”, Investment Management
and Financial Innovations, Vol. 15, No. 3, pp. 237-248.

Kolesnyk, T., Samborska, O., Talavyria, M., Nikolenko L. (2018), “Ensuring the sustainable devel-
opment of the Ukrainian agrarian sector in conditions of globalization”, Problems and Perspec-
tives in Management, Vol. 16, No. 3, pp. 245-258.

Koroteyev, M., Korman, |., Manziy, 0., Semenda, 0., Semenda, 0. (2017), “Prospects for the
market turnover of agricultural land in Ukraine”, Problems and Perspectives in Management,
Vol. 15, No. 2-2, pp. 344-354.

Kuzmenko, S., Perederiy, N., Labenko, 0. (2016), “Market trends of oilseeds production in
Ukraine”, in The Agri-Food Value Chain: Challenges for Natural Resources Management and
Society, International Scientific Days 2016, Slovak University of Agriculture, Nitra, pp. 54-61.

223



Natalia Vasylieva /
Montenegrin Journal of Economics, Vol. 14, No. 4 (2018), 215-224

Lugovskyy, V., Skiba, A. (2016), “Positive and Negative Effects of Distance on Export Prices”,
Journal of Economic Behavior & Organization, Vol. 127, No. 7, pp. 155-181.

Malyarets, L., Draskovic, M., Proskurnina, N., Dorokhov, O., Vovk, V. (2018), “Analytical support for
forming the strategy of export-import activity development of enterprises in Ukraine”, Problems
and Perspectives in Management, Vol. 16, No. 3, pp. 423-431.

Meyers W. H., Kalaitzandonakes, N. (2015), “World Population, Food Growth, and Food Security
Challenges”, in Schmitz, A., Kennedy, P. L., Schmitz, T. G. (Ed.), Food Security in an Uncertain
World (Frontiers of Economics and Globalization, Vol. 15), Emerald Group Publishing Limited,
Bingley, pp.161-177.

Moroz, S., Pirmatov, K., Horska, E., Nagyova, L., Polakova, Z. (2017), “The Effect of Selected
Economic Indicators on Export of Goods of Regions of Ukraine”, Montenegrin Journal of
Economics, Vol. 13, No. 2, 141-150.

Mykhailova, L., Stoyanets, N., Mykhailov, A., Kharchenko, T., Bachev, H. (2018), “Sustainable
development of the Ukrainian agrarian sector: perspectives and challenges”, Problems and
Perspectives in Management, Vol. 16, No. 3, pp. 28-39.

Norton, G. W., Alwang, J., Masters, W. A. (2014), Economics of Agricultural Development: World
Food Systems and Resource Use, Routledge, New York.

Phillips, P. W. B., Karwandy, J., Webb, G., Ryan, C. D. (2012), Innovation in Agri-food Clusters:
Theory and Case Studies, CABI, Croydon.

Rude, J., An, H. (2015),”Explaining grain and oilseed price volatility: The role of export restrictions”,
Food Policy, Vol. 57, No. C, pp. 83-92.

Schroeder, K. G., Meyers, W. H. (2015), “Policy issues and prospects for Ukraine’s grain exports”,
in Schmitz, A., Meyers, W. H. (Ed.), Transition to Agricultural Market Economies: The Future of
Kazakhstan, Russia and Ukraine, CABI, Boston, pp. 39-50.

Serban, A. C., Aceleanu, M. |, Saseanu, A. S. (2017), “Constraints of Transition to Ecological
Agriculture in a Sustainable Development Society. Romanian Perspective”, Transformations in
Business & Economics, Vol. 16, No. 3 (42), pp. 56-73.

Shorikov, A. F., Babenko, V. A. (2014), “Optimization of assured result in dynamical model of
management of innovation process in the enterprise of agricultural production complex”,
Economy of Region, No. 1, pp. 196-202.

State statistics service of Ukraine, (2017), “Agriculture in Ukraine”, Statistics, available at:
http://www.ukrstat.gov.ua (accessed 10 September 2018).

The Global Competitiveness Report (2017), “The System Initiative on Shaping the Future of
Economic Progress”, in Schwab, K. (Ed.), Insight Report, World Economic Forum, Geneva,
available at: www.weforum.org/gcr_(accessed 3 July 2018).

Vasylieva, N. (2015), “Economic and mathematical development models of regional meat and
dairy cluster”, Actual Problems of Economics, Vol. 165, No. 3, pp. 429-435.

Vasylieva, N., Velychko, 0. (2017), “Development of the controlling system in the management of
dairy clusters”, Eastern-European Journal of Enterprise Technologies: Control Processes, Vol.
4, No. 3(88), pp. 20-26.

Vasylieva, N. (2017), “Economic aspects of food security in Ukrainian meat and milk clusters”,
AGRIS on-line Papers in Economics and Informatics, Vol. 9, No. 3, pp. 81-92.

Velychko, O., Velychko, L. (2017), “Management of inter-farm use of agricultural machinery based
of the logistical system “BOA””, Bulgarian Journal of Agricultural Science, Vol. 23, No. 4, pp.
534-543.

World’s Top Exports (2018), “World’s Top Exported Fresh Food Products”, Statistics, available

at: http://www.worldstopexports.com/ (accessed 10 September 2018).

224




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


