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Abstract

For a decade, pig breeding in Russia has been growing and increasing its output by 8% every year. Some
significant and powerful structural changes are underway in the industry. Thanks to government support
measures, the existing production facilities were reconstructed and new high-tech pig breeding complexes
were built. The industry features a significant economy of scale effects, and the level of its concentration
rises. Currently, more than 80% of pork is produced by large industrial complexes. The industry
consolidation is increasing. Vertically integrated holdings produce the major part of all products. The
share of TOP-20 pork producers reached 68.2% in 2019. In the center of European Russia, a group of 11
regions featured very high localization rates for pork production (up to 20.0). By 2019, more than half of
Russian pig products were produced within these territories. Studies show that the high level of industry
consolidation and the dominance of holdings impose certain restrictions on the application of the cluster
approach. However, one should take into account, firstly, the high density of holdings in a given territory,
and, secondly, the urgent need for cooperation to solve the problems of industry development. This makes
it possible to predict that the next stage in the development of pig breeding may be the use of cluster

interaction methods.
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1. Introduction

Russian agriculture in the past decade experienced a steady and rapid development. The new cycle
began with the priority national project for the Development of Agricultural Sector (2008). Additional
growth factors include the counter-sanctions imposed by Russia to retaliate against the food import
restrictions and the ruble depreciation (2014). Since 2013, state support is implemented within the State
Program for the Development of Agriculture and Agricultural Produce, Raw Material, and Food Market
Regulation for 2013-2020.

Pork breeding is one of the most rapidly developing sectors of agriculture. Since the beginning of
economic reforms, the sector experienced a major downturn. By 1999, the output levels in agricultural
companies decreased 6 times as compared to 1990 with private households producing the largest share of
pork (72.5%). Steady growth began in 2007, and by 2017, Russia recovered the production volumes of
the pre-reform period.

During this period, this industry experienced dramatic structural changes. The outputs of
agricultural businesses are increasing rapidly (their share amounted to 86% by 2019). Consequentially,

the share of personal smallholdings is decreasing (Figure 01).
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Figure 1. Pork production (slaughter weight) in Russia per farm category (thousands of tons)

We may note that the development of this industry is intensive, i.e., through the increase of
productivity of animals and labor efficiency. Pig stock was reduced by a third (from 38 million heads in
1990 to 25 million heads in 2019). The growth rate of the industry output in the past decade amounted to

over 8% a year.

2. Problem Statement

What factors condition this successful development? Firstly, the industry has a powerful scale
effect. Technological innovations in pig breeding and the threat of atypical swine fever bring great
pressure on the increase of pig farm sizes. Among the agricultural sectors (Barbysheva, 2017, the Kursk
Region case), pig breeding has the highest dependence rate between the farm size and profitability
(coefficient of correlation = 0.85). As a result, the average farm size over the last ten years in terms of pig
stock increased 11 times, and in some regions, the increase was a hundred times and even more (Table

01). Currently, over 80% of pork is produced in modern industrial units (Klimenko et al., 2017).
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Table 1. TOP-5 regions of Russia by the size of pig breeding companies

Average pig stocks per agricultural organization in

Regions heads 2016 to 2006, times
2006 2016

Belgorod Region 5,253 120,469 22.9
Mari El Republic 937 85,835 91.6
Kursk Region 454 73,634 162.2
Pskov Region 1,178 71,023 60.3
Tambov Region 433 48,693 112.5
Average across Russia 956 10,586 11.1

Secondly, the industry is increasingly consolidated. The governmental support measures were
mostly used by the largest vertically integrated agricultural holdings. Within a short time, impressive
results were achieved in terms of commissioning new and modern pig-breeding units. According to the
data from the National Union of Swine Breeders (http://www.nssrf.ru/documents.php?action=statistics),
the share of the TOP-20 pig producers in Russia increased from 49.2% in 2010 to 68.2% in 2019. The
largest pork producer in Russia, Miratorg Agricultural Holding, produces 10% of the industry output.
This confirms that large agricultural holdings became the leading organization form in Russian pig
breeding.

What are the role and impact of clusterization in the context of increasing concentration and
consolidation? Numerous research works (Markov et al., 2017; Simachev et al., 2018) show that the
cluster approach became the most widely used method of stimulating the social and economic
development of regions in the majority of the world's countries. The cluster approach is viewed as a new
type of economic policy, i.e., the “soft” industrial policy aimed at the formation of network organizations
and network interactions, including in cluster format (Smorodinskaya, 2015).

Cluster policy plays an important role in Russia’s economic policy (Kutsenko et al., 2017). Today,
its priorities are shifting towards supporting cluster projects and cluster member cooperation rather than
clusters per se (Markov et al., 2019). It also targets cluster network formation and efficient management
team creation (Simachev et al., 2018).

There is a number of global agricultural industry clusters in the world. These include, for instance,
Food Valley (EC), a grain cop cluster, Denmark's milk cluster, New Zealand's wine and kiwi clusters
(Novoselov & Smirnova, 2016), Chile wine cluster, Equador flower cluster, etc. (Smirnova et al., 2016).
Some of the clusters were formed without state regulation tools, while others emerged due to
governmental support.

Agricultural clusters are included in the economic policies of almost all regions of Russia.
Regions’ industry specialization and agriculture sector localization are becoming more prominent. For
example, the rye production in Russia is dominated by a group of closely-located regions of the
Privolzhsky Federal District producing large amounts of rye grain (their localization coefficients are
higher than 2.0). The localization of production in these regions is still progressing (Kostenko, 2020).
Pork clusters can be found both in global practice (Grigorieva & Shulga, 2016) and in Russia (Bochkova
etal., 2014).
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3. Research Questions

According to the cluster theory, there are three main cluster changes (Aleksandrova & Matveeva,
2014; Kostenko, 2018; Markov et al., 2015): cluster member localization of proximity; economic
interdependence or similar type of activities (industrial or cross-sector value chain); network proximity,
or the formation of stable interaction networks within the cluster. The specific features of Russian pig
breeding pose two main problems.

3.1 The industry has been growing for ten years. Through the state support funds, the business
community invests in the areas that comply with the modern technological and organizational
innovations in the industry. What are the subsequent changes in the distribution and
localization of pig breeding companies in Russia? We assume that the close arrangement trend
is evident in pig breeding, like in the majority of other agricultural sectors.

3.2 Russian agricultural holdings built internal sector chains. There are examples of complete
vertical integrations and field-to-market strategies. There is a new trend to set up genetic
selection centers and corporate universities within the holdings. Does this mean that holdings

are not interested in cluster cooperation?
4. Purpose of the Study

The goal of this research is to analyze localization processes and evaluate the cluster approach
prospects in Russian pig breeding taking into account the high concentration and consolidation of this

industry.
5. Research Methods

This study relies on the dialectical method, the theory of clusters and methods of their
identification, the systematic approach in economics, reviewing academic publications, and economic and
statistical analysis methods. The authors used modified localization coefficients that were calculated
according to the "pig live weight gain in agricultural organizations" in proportion to the average annual
number of employees. A high localization factor threshold of 2.0 was chosen. The data used in the
calculations were taken from the official website of the Federal State Statistics Service of the Russian

Federation (https://rosstat.gov.ru/).
6. Findings
6.1. Pig breeding localization in the center of European Russia

To analyze the spatial distribution of pig breeding enterprises, the authors used the localization
coefficient method. We obtained the following results:
= according to the data analyzed, there were 12 regions with localization coefficients higher than
2.0 in 2004. The maximum values of the coefficients were relatively low (3.3 for Belgorod,

and 3.0 for Omsk Region). The regions were separated from each other and thus did not form a
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compact localization. This spatial distribution of big breeding facilities can be characterized as
even;

= by 2018, significant changes occurred. The number of regions with localization coefficients over

2.0 fell to 11. Over half of the region list changed. The level of localization increased

significantly (20 for Belgorod, 13 for Kursk, and 15 for Pskov). The largest pig breeding

cluster was localized in European Russia (Figure 02).
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Figure 2. Russian regions with localization coefficients above 2.0 (calculated by “pigs (live weight),
raised in agricultural organizations™), 2018

Data from Table 02 let us trace the formation of this cluster over a decade. The absolute growth of
pork production in Russia for 2004-2019 amounted to 2996 thousand tons (live weight), including the
2467-thousand-ton (over 80%) growth in the cluster in question.

Table 2. The increase of pig farming localizations coefficients (calculated by “pigs (live weight), raised
in agricultural organizations”) in Russian regions**

Regions 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Belgorod Region 6.0 7.1 89 129 19.8 21.8 22.6 24.1 26.7 26.2 24.3 23.1 21.3 20.5 20.2
Kursk Region 13 11 1.0 13 19 23 24 31 53 78 9.1 11.6 11.3 12.1 12.6
Tambov Region 06 05 0.6 05 03 1.0 19 19 24 57 82 83 81 79 73
Lipetsk Region 07 09 12 31 38 42 42 36 27 3.6 3.6 37 37 38 44
Oryol Region 1.6 1.8 1.7 13 25 31 45 43 38 35 38 3.6 35 43 43
Voronezh Region 13 13 12 10 1.0 12 12 13 19 21 20 22 26 32 41
Tver Region 1.8 1.7 15 14 15 12 14 23 19 13 15 25 36 39 38
Smolensk Region 0.8 09 0.8 09 10 09 0.7 07 10 13 2.0 20 24 25 25
Bryansk Region 03 03 03 04 08 09 10 12 15 21 20 19 20 19 138
Pskov Region 1.5 1.7 16 15 13 12 12 12 21 41 63 82 10.7 13.4 145
Novgorod Region 1.9 22 21 21 22 18 16 22 26 26 26 25 25 22 19
Mari El Republic 1.8 2.1 2.6 29 29 27 30 34 41 43 40 4.0 41 39 4.1

Republic of 17 22 26 26 26 26 26 26 25 21 27 25 28 29 3.0
Mordovia

* Cells with coefficients above 2.0 are highlighted with thick frames and color
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Almost all large agricultural holdings in Russia have assets and production facilities in this cluster.
The share of these 11 regions in the Russian pork production increased from 15% in 2004 to 54% in
2019. The absolute leader of the industry is Belgorod Region. In this region, the outputs increased 21
times (from 43 thousand tons in 2004 to 904 thousand tons in 2019) to compile 18% of the all-Russian

figure.

6.2. Agricultural holdings and clusters as integration forms

The classic integration forms include vertically integrated companies, holdings, and group
corporations. They feature a partial replacement of market relations with a hierarchy, and their advantage
is in the scale effect, cost reduction, and prompt decision-making. The current practice relies on “soft”
integration forms: strategic alliances, clusters, associations, and network organizations. “Soft” integration
forms have such advantages as flexibility, competitive cooperation effects, quick knowledge transfer.

It is believed that clusters are more efficient in innovative economies but today's Russia is
dominated by holdings (as illustrated by the pig breeding case). According to (Aleksandrova, 2014), the
process of clusterization will be nominal until all the advantages of the classic holding integration have
been used up. However, the case of the fat-and-oil industry in Saratov Region shows that even under
monopolization and holdings, there are signs of cluster integration: the concentration of competitive
resource base attracts new players into the region; industrial alliances and informal clubs emerge.

Let us analyze the cluster effects in Russian pig breeding in the case of Belgorod Region. Pig
breeding here is highly localized, and the region's share in all-Russian pork production is 18%. The pig
stock at the end of the year is 4.5 million heads, which is three times over the population count.

The region has a high concentration of holdings. Federal (Miratorg, RusAgro) and regional (Agro-
Belogorie, Prioskolye, Belgrankorm, PromAgro, Agro-industrial corporation DON, etc) holdings have
production facilities here. These results were achieved due to the successful regional program for the
development of agriculture that has been in place since 2004. Stanislav Oleynik, vice governor of
Belgorod Region, (https://www.elibrary.ru/item.asp?id=30622422) claims that the region is home to a
meat cluster (with the annual output of 780 thousand tons of pork and 800 thousand tons of live poultry).

What are the prospects of cluster integration and what areas of cooperation can be interesting for
holdings nowadays? Areas like these exist. Many researchers focus on the high dependence of Russian
pig breeding on foreign breeding programs (Smirnova & Smirnova, 2016; Zhultauskas, 2016). Brand-new
selection technologies for breeding animals are based on genome and big data technologies. The national
pig-breeding alliance suggests using foreign experience (from Denmark, Germany, and Canada) to create
a uniform database based on the data exchange between breeding companies. A cluster project like this

can be highly efficient even if only holdings’ information resources get unified.

7. Conclusion

For a decade, the Russian pig breeding industry has been growing, and the yearly increase in

outputs amounts to 8%. The industry is experiencing dramatic structural changes:
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= the level of concentration is increasing, and over 80% of all pork is produced by large industrial
units;

= the majority of produce is made by vertically integrated holdings, while the share of the TOP-20
pork producers was 68.2% in 2019;

= in the center of European Russia, there is a group of 11 regions with exceptionally high pork
production localization coefficients (up to 20.0). This cluster produces over half of all pork in
Russia.

= research shows that the high consolidation level and holding domination have certain restrictions
for the cluster approach. However, we must consider the high density of holdings in the given
territory and a pressing need for combining efforts to solve development problems in the
industry. It leads us to the conclusion that the next stage in the development of the industry

might be the use of cluster interaction tools.
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