WORLD ECONOMY AND INTERNATIONAL ECONOMIC RELATIONS

Olga Emelyanova
PhD (Economics), Associate Professor,
Department of International Relations and Public Administration,
Southwest State University
94, 50 Let Oktyabrya Str., Kursk, 305040, Russian Federation
gladnews@yandex.ru
ORCID ID: https://orcid.org/0000-0002-5211-2819
Oksana Mihaylova
PhD (Economics), Associate Professor,
Department of International Relations and Public Administration,
Southwest State University
94, 50 Let Oktyabrya Str., Kursk, 305040, Russian Federation
Valix04@mail.ru
ORCID ID: https://orcid.org/0000-0003-2398-9504

Agrarian processing industry as a guarantor of
food security in the region

Abstract. The article singles out various clusters of EU geopolitical subjects for food production. The research touches upon the
ranking carried out on the basis of the share of processed goods in the structure of the EU, which makes it possible to assess the
contribution to ensuring the food security of the members of the Union. Seven indicators of the production of processed goods
in 2016 were selected for the current analysis. As a result, the authors of the article have identified and analysed geopolitical
subjects that determine the stability of the EU agricultural production, namely the Netherlands, Poland, Spain, Ireland, Austria,
Belgium, Finland, Romania, the Czech Republic, Bulgaria, Sweden and others. It has been noted that opportunities for industrial
cooperation and development of coordinated policies on various areas of interaction are increasing within the framework of the
associations.
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ArpapHa nepepo6Ha NPOMMCIIOBICTb SIK rapaHT 3a6e3ne4YeHHs NPOoAO0BOJbY0I 6e3MNeKn perioHy

AHoTauif. Y po6oTi BUKNageHo KiacTepu reononitniHmnx cy6’ekTiB €C 3 BUpoOGHULTBA NPOAYKTIB Xap4yyBaHHs. [poBegeHe
paH>XXyBaHHS, B OCHOBY SIKOro NoknageHo 4acTKy BUpo6neHoi ToBapHOT npoaykKLii B CTpyKTypi €C, [O3BONAE OLHATU BHECOK Y
3a6e3neyeHHst NPoAOoBOSIbHOI 6E3MEKN YNEHIB COLO3Y. Y pe3ynbraTi 4OCNIOKEHHSA 6Y10 BUOKPEMSIEHO reononiTUYHI cy6’ekTu, LWo
BM3HAYaloTb CTabiNbHICTL arpapHoro BupobHuutea €C. BusHadveHo, Lo B paMkax 06’efgHaHb 36inbLUyOTECS MOXIIMBOCTI ANs
NPOMUCNOBOI Koornepadiii Ta BUPOO6IeHHS y3rog)KeHol NosliTKX 3 Pi3HNX HanpsiMKIiB B3aEMOZ,.
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ArpapHas nepepa6aTbiBatoLias NPOMbILLIEHHOCTb Kak rapaHT o6ecne4vyeHus

NpPOAoBONbCTBEHHON 6€30MacHOCTN pernoHa

AHHOTauma. B paboTe BbigeneHbl KnacTepbl reononuTnyecknx cybbektoB EC no npov3BOACTBY MPOAYKTOB MUTaHMSA.
[MpoBeneHHoOe paH>XMpoBaHe Ha OCHOBaHUM [oNel NPOU3BOAUMON TOBapHOW NPoayKuun B cTpykType EC nossonser oueHntb
BKNap B obecneyeHne NpoaoBoNbCTBEHHOM 6€30MacHOCTH YNEHOB coto3a. B pesynsTtaTte BblAeneHbl reononnTnyeckme cyobekTbl,
onpepensowme ctabunbHOCTb arpapHoro npoussodcTsa EC. OTmevaeTcs, 4TO B pamMKax OObeAUHEHWI yBennynBaroTCs
BO3MOXHOCTU 151 MPOMBILLIEHHON Koomepauun 1 BbIPaGoTKU COrAacOBaHHOW MOMUTUKM MO PasfnyHbIM HarnpasieHnsam
B3aNMOLENCTBUS.

KntroueBble cnosa: arpapHasi NpoMbILLIEHHOCTb; EBponencKkuin cotos; knacTepHbI aHanns; NPou3BOACTBO NULLEBbLIX NPOAYKTOB;
NPOAOBOSbCTBEHHAA 6€30MacHOCTb.

1. Introduction

The processing industry is a socially important industry in
the provision of food products, determining the standard of
living of the population, the volume of food production, their
quality, price and range.

In connection with the formation of the «Sustainable De-
velopment Goals» until 2030 by the world community, the
study of food security factors that determine economic poli-
cies is becoming an increasingly discussed topic and requires
topical solutions.
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2. Brief Literature Review

The issues of food security have been studied in the frame-
work of works by D. Vamvuka, M. Trikouvertis, D. Pentari,
G. Alevizos, A. Stratakis [1]; M. P. Yadav, M. S. Kale, K. B. Hicks,
K. Hanah [2]; A. Boki¢, S. Jovic¢ [3].

A. Moragues-Faus, R. Sonnino, T. Marsden [4] have stu-
died the vulnerability of the European food system and inte-
grated food safety management. K. McNeill, K. Macdonald,
A. Singh, A. D. Binns have analyzed integrated food and water
safety modeling platforms [5].
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G. Schouten, M. Vink, S. Vellema, S. R. Araujo-Enciso,
Th. Fellmann, O. V. Svyatova, D. A. Zyukin, R. V. Soloshenko
and O. N. Vyidrinadevoted their research to the study of food
supply in various regions of the world [6; 7; 8]. L. N. Bori-
soglebskaya, O. V. Kudina, E. S. Dibraeva [9], L. Vinnichek and
L. Tretyak [10] have carried out modelling of stability of the de-
velopment of geopolitical subjects.

The external economic orientation of the state in the field
of food security in the world community is to effectively imple-
ment the international division of labour while avoiding a criti-
cal dependence on food imports.

Beginning in 2004, it became obvious that in the condi-
tions of agri-food crises arising from adverse natural pheno-
mena, of which no state is insured, the solution of food secu-
rity problems is possible only by coordinating the policies of
states and uniting efforts at the world level. The importance
of the concept of forming an integrated agri-food market is
growing. In this regard, the issues of maintaining the posi-
tion of the national producer in the market lose significance.
However, the states, when supporting the national producer,
have an opportunity to preserve its competitiveness in the
world market.

3. Purpose

In this connection, it seems necessary to study the expe-
rience relating to interaction between members of integration
associations, the development of national economies and the
agricultural sector. The European Union is considered to be
the most developed integration grouping in the world.

4. Results

The European Union is currently seeking to observe the
principles of good neighborliness, paying attention to food se-
curity, sustainable production and development of rural areas.
Predominantly rural areas account for 57% of the territory of
the European Union, which is home to 27% of the population.
In countries such as Ireland, Greece, Portugal and Finland,
more than 80% of the territory is rural. In Ireland, 60% of GDP
is provided by agriculture.

The dynamic agriculture of the EU is characterized by con-
stant quantitative and qualitative changes in the territorial or-
ganization and structure of production. This allows us to talk
about the relevance of the study of the territorial differentiation
of agriculture on the geopolitical subjects of the EU.

The study uses cluster analysis to group the countries of
the European Union in terms of the production of a number
of food products. The ranking of the contribution to food se-
curity will be assessed by the share of manufactured goods
in the EU structure. Thus, we will be able to identify geopoliti-
cal subjects of the EU that determine the stability of agricul-
tural production.

As the initial data, we have selected 7 indicators of the
production in 2016. They are «Production of milk on farms,
thousand tonnes», «Production of meat: cattle, thousand
tonnes», «Production of meat: sheep and goats, thousand
tonnes»; «Production of meat: poultry, thousand tonnes»,
«Production of meat: pigs, thousand tonnes»; «Fresh vegeta-
bles and strawberries / Area (cultivation / harvested / produc-
tion) (1000 ha)»; «Oats and spring cereal mixtures / Harvested
production (1000 t)». Statistical data in the context of 28 geo-
political subjects of the EU are placed in the catalogue of the
consolidated data of the project TrendEconomy.ru available at
http://data.trendeconomy.ru/dataviewer/eurostat/sd_ec_inn.

Using the method of hierarchical cluster analysis (Joining
(tree clustering)), we will group the selected indicators cha-
racterizing the volumes of food production in the European
Union. The distance of the far neighbour (Complete Linkage)
is selected for cluster consolidation.

The results allow us to distinguish the presence of two
groups of indicators with a similar production structure for the
geopolitical subjects of the European Union (Figure 1). The
first group includes indicators such as «Production of meat:
cattle», «Production of meat: poultry». The second group in-
cludes three indicators, namely «Production of meat: sheep
and goats», «Fresh vegetables and strawberries / Area (culti-
vation / harvested / production)», «Oats and spring cereal mix-
tures / Harvested production».
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Fig. 1: Dendrogram of degree of difference in indicators
of geopolitical subjects of the European Union
Source: Compiled by the authors based on data
from the TrendEconomy.ru
(http://data.trendeconomy.ru/dataviewer/eurostat/sd_ec_inn)

The dendrogram makes it possible to note that the lar-
gest contribution to the grouping of the EU subjects for the
selected indicators is made by the volume of milk produced
on farms, and the production of pork.

The influence of the specialization of the production of
sheep and goat meat on the subjects is comparable to the na-
ture of the influence of the production of fresh vegetables and
strawberries. In 2016, the EU subjects were slightly differen-
tiated in the production of meat of cattle and poultry, which
indicates the development of livestock and poultry in many
subjects, as well as the practical self-sufficiency of the regions
with regard to such products.

In most of the countries under consideration, livestock
farming is developed. In this regard, a significant production
of crops is focused on the production of feed. So in 2016,
temporary grasses and pastures (Temporary grasses and
grazings) occupied the territory of the European Union equal
to 10,201.85 hectares. The value of the indicator decreased in
relation to the previous year by 17.9%.

On the territory of the European Union, 26 subjects pro-
duce oats and mixtures of spring cereals. The largest volumes
of production of these crops in 2016 were in Poland - 33.3%,
Spain - 10.4%, Finland - 10%, Sweden - 7.7% and Germa-
ny - 5.41%. of the total volume of the European Union.

The production of a number of agricultural crops, due to
the peculiarities of the natural and climatic conditions, is of
a local nature and the countries traditionally produce certain
categories of products.

The calculations make it possible to single out milk produc-
tion on farms and pork production as indicators reflecting the
division of labor in the European Union. Leading positions in
the production of pork in the EU are taken by producers from
Germany, Spain and France. Their cumulative share of the to-
tal slaughter weight of produced pork in the EU is about 50%.

When grouping 28 geopolitical entities, the number of
groups is chosen 5. Clusters are formed using the K-means
clustering method. The obtained values of the statistics of
the variability of the selected indicators for EU subjects con-
firm the importance of the allocation of milk production in the
EU (F = 262.71), the production of cattle meat (F = 50.28). The
P-value (signif.p = 0) reflects a zero probability of the error of the
assertion (Table 1). The indicators «Production of meat: poultry»
(F = 12.40) and «Production of meat: pigs» (F = 12.52) are sig-
nificant for the grouping of EU subjects, the probability of errors
in making the corresponding statements is signif.p = 0.00002.

The distribution of subjects across the clusters is based
on selected indicators in 2016. To assess the homogeneity of
the cluster structure for each geopolitical subject, the distance
from the respective cluster is indicated in parentheses.
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Tab. 1: Analysis of Variance

Source: Compiled by the authors

Members of Cluster Number 1 Centre Cluster contain
2 cases. France (1393.68) and Germany (1393.68). These
geopolitical subjects accordingly produced the following
shares: 16.2% and 20.2% of total amount of milk; 18.7% and
14.7% of cattle meat (cattle); 12.7% and 11.6% of poultry
meat; 9.3% and 23.7% of pork; 11.08% and 5.88% of fresh
vegetables and strawberries; 5.2% and 5.4% of oats and
mixtures of spring cereals. France, fully providing itself with
the main types of agricultural products, is a major exporter
of wheat and sugar.

Members of Cluster Number 2 Centre Cluster contain 4
cases: ltaly (556.22); United Kingdom (527.67); Netherlands
(606.02); Poland (998.47), the agrarian industry of which
works to meet their needs in the food products in question
and exports surpluses to the foreign market.

Distances from the respective cluster reflect that Italy and
the United Kingdom constitute the centre of the cluster under
consideration. In 2016, these subjects produced the following
shares from their total EU production: 7.85% and 9.25% of
milk; 10.38% and 11.69% of cattle meat; 4.41% and 38.86%
of sheep and goat meat; 10.38% and 13.60% of poultry meat;
6.55% and 3.90% of pork, respectively. Also, significant are
the shares of the subject’s production of fresh vegetables
and strawberries - 19.48% and 5.18%, oats and mixtures of
spring cereals - 2.42% and 7.59%, respectively.

The agrarian industry in the Netherlands is highly produc-
tive. Dairy products, pork, poultry, eggs, canned meat are pro-
duced for export. The share of livestock production is about
70%. The stock in 2016 was 4.2 million of cattle and 11.9 mil-
lion of pigs. The Netherlands is one of the world leaders in the
production of meat and food by-products of poultry, with its
USD 0.67 billion or 10.9% of world exports. The country pro-
duces the following food products in the structure of the EU
production: 8.85% of milk; 5.33% of cattle meat; 1.92% of
sheep and goat meat; 6.17% of pork; 4.0% of fresh vegeta-
bles and strawberries. Vegetables and fruits, flowers and flo-
wer bulbs are grown for export all year round.

Poland is the EU leader in the production of oats and a
mixture of spring cereals - 33.27%. The share of fresh vege-
tables and strawberry production is also significant - 10.81%.
Grain crops occupy 56% of the area of the country’s agri-
cultural land, with 18% for fodder, 16% for potatoes, 5% for
technical crops and 5% for vegetable crops.

In terms of livestock, the country breeding has developed
pig farming (11.6 million livestock) and cattle breeding (6 mil-
lion of cattle). In 2016, Poland exported meat and poultry by-
products amounting to USD 0.5 billion or 8.17% of world
exports. The country’s shares of production of food products
in the EU structure are 8.21% for milk; 6.43% for cattle meat;
17.22% for poultry meat; 8.33% for pork.

Members of Cluster Number 3 Centre Cluster contain 3
cases: Denmark (509.35); Ireland (724.42) and Spain (1121.60).
Denmark is one of the most efficient economies in the EU,
ranking first in the world in terms of foreign trade per capita.
Spain is the second largest area in the EU, with France being
the first. Ireland exports 90% of the country’s butter, 25% of
cheese and 80% of beef, however it imports about 50% of
crop production. The countries have similar production vo-
lumes by the studied indicators.

Denmark enjoys a high degree of self-sufficiency in food
products among the EU subjects. The cattle stock in Denmark
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is 1.55 million. Denmark
outstrips the production
of milk (5.4 million tons in
2016), if compared with
Austria, Belgium, Portu-
gal, Sweden and Finland.
Its shares of production
of food products in the
EU structure are 3.37%
for milk; 1.65% for cat-
tle meat; 0.21% for sheep
and goat meat; 1.10%
for poultry meat; 6.64%
for pork; 0.54% for fresh
vegetables and strawberries and 2.81% for oats and spring
mixtures of cereals. More than 2/3 of the country’s food pro-
ducts are exported: pork, poultry, cheeses and animal fats.
However, attention in foreign trade is gradually shifting to-
wards the export of manufactured goods.

Animal husbandry plays a leading role in Ireland’s agri-
culture: over 70% of all products are exported. The country’s
pastures occupy more than 2 million hectares; its cattle stock
is 6.6 million, and the stock of sheep is 3.4 million. Ireland is
the largest supplier of meat and milk in Europe, with its 4%
for the share of milk production; 7.54% for the share of cat-
tle meat production; 8.16% for the share of sheep and goat
meat; 1.16% for the share of poultry meat production and
1.19% for the share of pork production.

In Spain, the number of cattle in 2016 was 6.3 million, while
the number of sheep was 16 million heads. The country’s own
livestock products account for 90% of the Spanish market.
Spain is the third wine producer in the world, the fourth world
producer of citrus fruit. It also provides one quarter of world
production of olives and olive oil. The country’s shares of food
products in the EU structure are 5.08% for milk; 8.17% for cat-
tle meat; 17.02% for sheep and goat meat; 11.59% for poultry
meat and 17.74% for pork. Also, the share of fresh vegetables
and strawberries production was 16.98%; the share of oats
and spring mixtures of cereals was 10.43%.

Members of Cluster Number 4 Centre Cluster con-
tain 6 cases: Austria (182.25); Belgium (350.96); Czech Re-
public (198,82); Finland (461.97); Romania (445.93); Sweden
(276.315). This group includes industrial countries, in which in-
dustry and the extractive industry prevail over agriculture in the
economy.

In Austria, the sown areas occupy 4.1 million hectares
(about one half of the country’s area). Dairy farming is the basis
of the country’s agriculture, which amounts to 2.26% of milk in
terms of the total value of the EU milk production. Viticulture,
cereal production, pig production and fruit growing are also
well developed. The share of meat production in the structure
of the EU is 0.14% for cattle meat and 0.32% for pork.

In Belgium, agriculture is very intensive. The production of
certain types of food (vegetables, eggs, meat, milk and butter)
exceeds the needs of the country. The number of cattle is over
2.5 million, pigs - 6.2 million head, according to data for 2016.
The shares of production of food products in Belgium in the
EU structure are 2.43% for milk; 3.56% for cattle meat; 0.40%
for sheep and goat meat; 3.50% for poultry meat; 4.50% for
pork; 2.74% for fresh vegetables and strawberries and 0.15%
for oats and spring mixtures of cereals. Belgium fully satisfies
its domestic demand for livestock products, partly exporting
them. However, about 20% of the necessary crop production
is forced to import (cereals, feed, etc.).

The Czech Republic is an industrial country. The share
of the country’s agriculture continues to decline. Among the
traditional agricultural products we can single out grain, po-
tatoes, sugar beets, grapes (table and wine varieties) and
fruits. Sugar production and brewing are well developed. Pigs
(1.5 million), sheep (1.4 million) and poultry are settled to meet
local needs. The country’s shares of production of food pro-
ducts in the EU structure are 1.90% for milk; 0.92% for cattle
meat; 1.19% for poultry meat; 0.94% for pork; 0.48% for fresh
vegetables and strawberries and 1.32% for oats and spring
mixtures of cereals.



Finland belongs to one of the northernmost agrarian
countries. The main directions of the country’s agriculture
are livestock and dairy products. The share of milk produc-
tion is 1.51% in the EU structure; cattle meat - 1.11%; poultry
meat - 0.95%; pork - 0.81%; fresh vegetables - 0.78%, and
oats and spring mixtures of cereals - 9.97%. Own livestock
products account for 100% of the Finnish market.

Plant products in Finland are tomatoes, strawberries, cur-
rants and peas. Potato production has a significant share in
the exports of Finland’s agricultural products. The agriculture
in Finland is highly technological and intensive, being closely
linked with the country’s processing industry.

Romania is a major producer of crops, which covers the
country’s main domestic demand and is partly exported. The
livestock in Romania accounts for about 1/3 of the country’s
gross agricultural output. Romania has an agricultural poten-
tial of about 14.7 million hectares, of which only 10 million
hectares are used as arable land. In the country, low-intensive
pasture livestock is widely distributed, which is characterized
by relatively low productivity. The number of cattle is 2.1 mil-
lion, pigs - 4.7 million, sheep - 9.9 million. The share of milk
production is 2.8% in the EU structure; cattle meat - 0.73%;
poultry meat - 2.97%; pork - 1.43%; fresh vegetables - 6.43%
and oats and spring mixtures of cereals - 3.54%.

The basis of the agricultural production in Sweden is dairy
products (milk, sour cream, butter and cheese), meat, barley,
sugar beets and potatoes. Developed Intensive dairy cattle
breeding, and plant growing are also developed. The num-
ber of dairy cows in 2016 was 0.33 million. The total number
of cattle was 1.43 million, and its productivity is increasing.
The share of milk production is 1.77% in the EU structure;
cattle meat - 1.68%; sheep and goat meat - 0.67%; poul-
try meat - 1.16%; pork - 0.99%; fresh vegetables - 0.88%;
oats and spring mixtures of cereals - 7.69%. The country’s
own livestock products account for 90% of the Swedish
market. Also, Sweden catches commercial fish (e.g. herring,
trout and cod) for domestic consumption and delivers only
a small share of the output for export. Produced food pro-
ducts in a greater degree cover the demand in the domes-
tic market.

Members of Cluster Number 5 Centre Cluster contains
13 cases: Bulgaria (64.81); Croatia (136.65); Cyprus (306.96);
Greece (331.62); Estonia (163.66); Hungary (382.14);
Latvia (74.77); Lithuania (234,35); Luxembourg (258.87);
Malta (380.24); Portugal (395.00); Slovakia (182.85); Slo-
venia (155,92). This group includes industrial countries
characterized by low provision of their own food (for exam-
ple, Luxembourg), EU subjects with a high share of crop
production in agriculture (e.g. Bulgaria and Greece), sub-
jects with extensive farming and incomplete chains for the
processing of agricultural products (e.g. Portugal).
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13 geopolitical entities belonging to this cluster produce
the shares of the food products under consideration in the
EU structure comparable to the countries included in the first
and second clusters: 8.24% for milk; 4.38% for cattle meat;
12.25% for sheep and goat meat; 11.0% for poultry meat;
5.58% for pork; 13.68% for fresh vegetables and strawber-
ries; and 7.33% for oats and spring mixtures of cereals.

5. Conclusion

The allocation of clusters based on the volume of indivi-
dual food products makes it possible to note that the social
and economic composition of the EU is not so monotonous.
Most of the EU’s problems are related to agriculture because
the number of members of integration associations have not
yet created a modern market infrastructure in the agricultu-
ral sector and have incomplete processing chains in the food
industry. The level of GDP of a number of EU entities is not
comparable with the leading states of the association. The
above grouping demonstrates that food security is a guaran-
tor of the quality of life of the population of the country, which
serves as a lever to achieve an economically stable situation
and, along with all this, is supported by the state.

In the EU countries, the development of the agricultural
sector is carried out within the framework of the EAP (Unified
Agrarian Policy) implemented through a wide range of me-
thods, among which the most common are the establishment
of protective (threshold) prices, customs protection through
levying duties and compensation fees, and establishing non-
tariff barriers. The rapid development of the agrarian sector in
the EU subjects was facilitated by an increase in labour and
land productivity through the introduction of new agricultural
technologies.

It is very important to highlight as a positive experience ac-
cumulated by the EU that each EU member state is developing
a national strategic plan for rural areas, which must fully com-
ply with the EU’s strategic principles. It should be noted that
the joint efforts of the EU member states on the development
of agriculture have brought real results: the states of the region
have completely solved the problem of their own food securi-
ty. The approach adopted for most of the EU countries reflects
the desire to ensure food security within the union, rather than
leadership in global exports. By all the criteria used in asses-
sing food security, it can be considered fully achieved.

Thus, the study of the experience of the European Union
reflects that ensuring food security is one of the most impor-
tant national priorities of the EU geopolitical subjects. The high
level of protection of their own socio-economic interests and
priorities indicates that an analysis and subsequent adapta-
tion of successful experience of EU subjects in providing eco-
nomic and food security should be used as one of the most
effective mechanisms to achieve stability and efficiency of the
national economy.
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