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Abstract—In Russia, there are certain prerequisites for the 

development of the group of sectors for production and 

processing of rye in terms of clustering. This paper aims at 

identifying the territories of Russia of high localization of rye 

grain production and evaluating the level of this localization. The 

article presents the unexpectedly pronounced results obtained 

using the modified LC technique. A group of regions with very 

high LCs in rye grain production has been identified (from 3.5 to 

12.0). In addition, these regions are also included in the Top10 

Ranking of Russia regions by the gross harvest of rye grain. Of 

the total set of regions with high LCs of rye production, a priority 

is given to the regions forming a compact territory. The article 

substantiates that the raw material base of the rye cluster in 

Russia can be comprised of 10 regions of the Volga Federal 

District. Total, these regions create 2/3 of the gross harvest of rye 

grain in Russia and 80-90% of sales of rye grain in interregional 

markets. 
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I. INTRODUCTION

An economic policy to support clusters (cluster policy) 
should be based on characteristics of a cluster as a system. It is 
known that clusters arise as a result of self-organization 
processes, as a consequence of the objective aspiration of 
companies to improve their efficiency and competitiveness. 
Another way is to stimulate clustering as directed from a 
superior authority by applying state cluster policy techniques. 

In the light of this, clusters (agglomerations) of enterprises, 
already demonstrating certain cluster properties and driving 
forces, should become objects of cluster policy. This proves 
that the identification of clusters should be done at the first 
stage of cluster policy. 

Actually, the stage of identification is often ignored, 
clusters become objects of cluster policy with no regard to the 
stage of their development. The research of the regional 
cluster policy has been carried on the example of nine regions 
in the North East of the European part of Russia [1]. It has 
turned out that in most regions the choice of clusters as 
economic incentive objects was not based on a preliminary 

analysis of clusters. There were only two regions, clusters of 
which became the objects of economic policies based on the 
results of regional cluster identification (Kirov Region and 
Kostroma Region). 

Localization Coefficient is one of the most known and 
simple techniques for identifying clusters. A standard (basic) 
version of Localization Coefficient is calculated by the 
number of employees and used in Porter's methodology [2] 
and in the European Cluster Observatory [3]. The technique is 
used independently [4] and as a part of complex techniques. A 
drawback with this technique is that it is applicable only to 
broad sectors (groups of narrow sectors). The reason is that 
official statistics on the number of employees for narrow 
sectors (segments of sectors) are not available.  

Unlike the basic version of Localization Coefficient (LC), 
its modified version is calculated using different statistical 
indicators. This makes it applicable to narrow sectors (sub-
sectors). There are many examples of research using modified 
Localization Coefficient for Russian conditions. Thus, for 
analysis of Russia's pilot clusters (a program to support 
regional clusters, which is being implemented by the Ministry 
of Economic Development of Russia), LCs were calculated by 
the number of business entities and sales revenues [5]. 
Kolchinskaya [6] analyzed the localization level of sectors on 
the example of St. Petersburg, using the following indicators: 
volume of shipped goods, number of business entities, 
balanced financial result (profit/loss), amount of investment, 
labor productivity, profitability. Prokopiev [7] carried out a 
research project on tax indicators of the Russian Forestry 
Complex – regional tax revenues and property tax revenues.  

A comparison of the two techniques – the basic LC 
technique based on the number of employees and the modified 
LC technique - can be made using the example below [8]. 
Basic LCs were calculated for the Agriculture and Food 
sectors. Unfortunately, this technique did not allow identifying 
prototypes of agrarian clusters. A high the localization level 
was identified in both sectors only in three regions of Russia: 
Belgorod Oblast, Krasnodar Krai, and the Karachay-Cherkess 
Republic (LC threshold – 2.0, total sample size – 82 regions). 
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Fig. 1. Ranking of the Russia's regions with the gross grain harvest of 

winter rye of more than 20 thous. t/year (Top 26 Ranking, average 2010-
2014) 

Hence, consolidated sectoral statistics gives averaged 
results and does not allow detecting clustering processes that 
are highly probable in more narrow sectors. It is well known 
that agriculture depends heavily on natural and climatic 
conditions. This particular factor largely determines a 
narrower agrarian specialization of each territory. Such sectors 
can be exemplified by wine making, cultivation of wheat for 
food purposes, flax breeding or reindeer breeding. The 
territory of Russia is vast and located in several natural and 
climatic zones.  

Modified localization coefficient have been calculated on 
the example of narrow sectors: raw milk production and 
manufacture of whole milk products [8]. The technique made 
it possible to identify 14 regions of Russia, where LC 
exceeded a value of 2.0 simultaneously in both sectors. 

Thus, the modified LC technique proved to be an order of 
magnitude more efficient than the basic LC technique. 

For the reasons described above, the basic LC technique is 
not applicable for the analysis of the rye sector. At the same 
time, Russia has certain preconditions for a cluster-based 
development of this sector. 

Scientific institutions of the Volga Federal District carry 
out successful research projects on selection of winter rye and 
several techniques of rye grain processing. Research has been 
actively conducted in Russia on the importance of rye in 
nutrition and medicine [9]. A large number of studies on use 
of rye in feeding animals and poultry has been reported in the 
literature. According to All-Russian Williams Research 
Institute, it is possible to increase the share of extruded rye 
grain up to 70% in livestock rations [10]. The Research 
Institute of Agriculture of the North East (Kirov) carries out 
research on the use of extruded, fermented and flattened grain 
in feeding of animal [11]. 

One of the new areas of using rye grain is its processing 
into starch [12]. The Research Institute of the North East 
(Kirov) Agriculture successfully performs selection of rye 
varieties with increased starch content [13]. It should be noted 
that the population of the mentioned regions is very 
meticulous about the quality of rye bread and rye products. 

II. RESEARCH METHODOLOGY

Research objective – testing the modified LC technique 

exemplified by production of winter rye grain, using indicators 

of the gross grain harvest of winter rye. It is necessary to 

identify the Russian regions where the rye grain production of 

localized, and evaluate localization levels of these regions. 

Materials and Methods. In order to achieve the research 

goal, the following approaches have been applied: 

 a ranking of the regions of Russia by the gross grain
harvest of winter rye for 2010-2014 has been compiled
(the arithmetic mean for the period has been used);

 a ranking of the regions of Russia by the LC of rye
grain production for 2010-2013 has been compiled (the
arithmetic mean for the period has been used);

 the factor of reaching of a critical mass by a group of
neighbouring regions has been evaluated (the aim is
evaluating the significance of size of a potential cluster
on a national and global scale).

The data used for calculations has been taken from official 
website of the Federal State Statistics Service of Russia. 

As an additional criterion, the size criterion (according to 
the methodology of the European Cluster Observatory) has 
been applied for the top 10 regions by the gross grain harvest 
of winter rye 

III. RESULTS 

Based on the Ranking of the Russia's regions by the gross 
grain harvest of winter rye (65 regions where winter rye is 
cultivated), a relevant map has been drawn (Figure 1). The 
map shows 26 regions with the highest gross harvests (Top 
26). In total, 94% of the country's rye (2.5 million tonnes) is 
produced in these territories. 

There are three clearly identified regions on the map where 
rye is cultivated for grain:  

 the majority of the regions of the Volga Federal
District, as well as the two neighboring regions –
Volgograd Region and Kurgan Region;

 Western regions of Russia (Bryansk, Voronezh, Oryol,
Kursk, Tambov and Lipetsk Regions). Some of these
regions adjoin the zone of rye cultivation in the
Republic of Belarus;

 Several southern regions of Siberia (Altai and
Krasnoyarsk Krai, Novosibirsk and Kemerovo Region).

At the same time, it is necessary to take into account the 
fact that the regions of Russia vary considerably in size of 
their economies and sectoral structures. As it was planned, the 
second ranking has been compiled based on the LCs of the rye 
grain production. Calculations have shown that the LC only 
for 18 regions (out of 65) turned out to be more than 2.0. 

A comparison of the first and second ratings allows noting 
that not all regions of the Top 26 Ranking (Figure 3) entered 
the Top 2.0 Ranking. The Republic of Chuvashia and Samara 
Regions have ranked 19th and 21st, having the LC that is 
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Fig. 2. Localization of the raw material base of the rye cluster in Russia 

(regions with the highest localization ratios for rye grain) 

slightly less than 2.0. Nizhny Novgorod, Lipetsk, Novosibirsk, 
Kemerovo and Perm Regions have showed the LC of 1.0 or 
less. 

The results obtained make it possible to formulate several 
conclusions. Firstly, the gross harvest of grain indicator shows 
significant errors in identifying areas with high local content 
levels in rye grain production. The sample includes large 
industrial regions where rye is used in internal markets (e.g., 
Nizhny Novgorod and Perm Regions). Thus, the absolute size 
of industry should not be used as the main criterion when 
identifying clusters. 

Secondly, the LCs made it possible to detect some 
unexpected phenomena in the considered sector. A group of 
Russian regions with very high LCs in rye grain production 
has been identified (from 3.5 in the Republic of Udmurtia to 
12.0 in Kirov Oblast). It is important that these regions are 
also included in the Top10 Ranking of Russia regions by the 
absolute indicator – the gross harvest of rye grain. 

As a result, it must be stated that the LC makes it possible 
to obtain more reliable results. Its modified version can be 
successfully applied to narrow sectors. It is possible to use 
more diverse statistical data in calculations. 

Thirdly, in order to identify clusters, one should take into 
account the criterion of reaching a critical mass by the cluster 
(volume of production and exports). For this reason, agrarian 
clusters, apparently, will be located on the territories of several 
neighboring regions. 

It follows that of the total set of 18 regions with high LCs 
of rye production not all regions have priority for a rye cluster. 
Firstly, these are the regions forming a compact territory, and, 
secondly, these are the regions with high LCs. Two of these 
conditions are not met for the group of western regions and for 
the group of regions of Siberia, despite the fact that these 
regions have very high LCs (e.g., Bryansk Oblast, LC =10.3). 

As a result, it turns out that the raw material base of the 
Russia rye cluster can make up 10 regions of the Volga 
Federal District. The map (see Figure 4) depicts location of 
these regions.  

This group of regions has the following aggregate 
characteristics: 

 LCs of rye grain production from 2.3 to 12.0;

 7 of 10 regions have ranked the Top 10 by the gross
harvest of rye grain;

 2/3 of the gross harvest of rye grain;

 80-90% of sales in interregional markets.

The idea of creating a cluster based on the territory of not 
one but several neighboring regions has objective grounds. 
Firstly, lands favorable for the cultivation of winter rye due to 
natural and climatic conditions are localized on the territory of 
several regions of the European part of Russia, or so-called 
"rye belt". Secondly, the cluster cannot be small a priori. Its 
size (in particular, the volume of production and export of 
products outside the cluster's border) should be sufficient to 
make the cluster noticeable in interregional and foreign 
markets. None, even the largest region of Russia, will not be 
able to provide the necessary gross harvest of winter rye grain. 

International experience in clustering shows that creation 
of clusters on the territory of several regions is possible [14]. 
Many famous world agricultural clusters tend to be located on 
the territory of several regions of a country. For example, the 
dairy cluster is the most important sector of the Dutch 
economy. One third of the country's territory is allocated for 
dairy farming; more than half of raw milk produced there is 
used for cheese production. The cluster exports not only 
finished products but also equipment for the dairy industry. 
The Dutch company Lely is one of the world leaders in the 
production of milking robots. The Chilean wine cluster 
exports 75% of the products, mainly not raw materials but the 
final product – bottled wine. In 2002, exports to Latin 
America accounted for only 8%, and more than 50% 
accounted for Europe, 44% for the US, Canada and Mexico. 

A group of Russian researchers in the field of cluster 
theory and cluster policy considers the creation of 
interregional clusters as a possible option [15]. The emphasis 
is placed on the fact that physical distance between residents 
of the cluster in the conditions of the development of 
information technologies and communication facilities loses 
its relevance [16]. There are research projects on creating 
interregional clusters, for example, a project to create an 
interregional dairy cluster based on the Leningrad and 
Vologda Oblast [17,18].  

Hence, it appears that the hypothesis of the existence in the 
Volga region of a pronounced territorial concentration of raw 
material base for the rye cluster is confirmed. An area with a 
pronounced concentration of rye grain production with has 
been identified on the territory of the Volga Federal District of 
Russia. The idea of creating a cluster on the territory of 
several neighboring regions of Russia is also confirmed by 
international experience in agricultural clustering. 
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IV. CONCLUSIONS

A belief that the creation (nucleation) of clusters must 

occur naturally is formed based on the results of the discussion 

currently held in the scientific community on the relationship 

between evolutionary and artificial components in clustering. 

Enterprise groups that already show certain characteristics of 

clusters should be selected as objects of cluster policy. It is 

preferable that decisions to support specific clusters be based 

on the results of their identification (state, stages and 

dynamics of development). 

Unlike the basic version of the LC, the modified LCs can 

be used to identify clusters for a wider range of sectors, 

including narrow sub-sectors. The technique is easy to use and 

not cost-consuming. In addition, it is recommended for use by 

regional governments when selecting clusters as objects of 

cluster policy. 

Approbation of the technique in the context of rye 

cultivation sector has shown a pronounced localization of rye 

grain production on the territory of the Volga region. This 

localization can be considered as a raw material base of the 

rye cluster of Russia. Its basis can be comprised of at least 10 

regions of the Volga Federal District. This group of regions 

provides 2/3 of the gross harvest of rye grain in Russia and 80-

90% of sales of rye grain in interregional markets. Further 

research is needed on the sectors involved in processing of rye 

grain (food and technical industries). 
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