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Abstract.  In this series of two articles devoted to the same research and incorporating a rich 

factual and statistical material, we analyze the modern condition of the Russian food market, 

estimate the consequences of its inclusion into the globalization process and attempt to 

determine its type. Within the first article, we used the certain criteria to choose the chief retail 

chains, dominating the food retail market of St. Petersburg, a city that rightfully assumes the 

role of the Russian «window into Europe». We also established that this market is not a 

humongous whole and that, in order to successfully reach our goal and determine its type, it is 

necessary to start with dividing the market into segments. The next stage of our study included 

the analysis of the pricing policy implemented by the major retail chains, which allowed us to 

make some conclusions about the competitive pattern and domination in this market.  This 

second article in the authors’ series on the state and prospective development of the food 

market in St. Petersburg concentrates on solving the problem of objective evaluation of the 

concentration level within this sector of the city’s economy. To accomplish this, the authors 

have used traditional methods of statistical processing of extensive factual material. 
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1.  Introduction 

As already mentioned in the first article, in 1990s the market structure of the food retail industry 

in Russia could be fairly precisely described as a monopolistic competition with some elements, 

characteristic for the perfectly competitive markets. This situation, however, drastically changed in 

the first decade of the new century. Both Russian and globally well-known retail chains entered the 

market and quickly spread to the new regions of the country. St. Petersburg has long become an 

unquestionable leader among the other regions of Russia in regards of the concentration of the chain 

retail business: it is the only city in Russia, where the share of the organized retail in the total 

turnover of the market constitutes 84%, which is comparable to the levels of the West- and Central-

European cities. St. Petersburg is also the founding place of the many major federal retail chains, 

which are currently among the leaders of Russian food retail industry: Pyaterochka, Lenta, O’KEY, 

Karusel’ etc. In view of all these things, it becomes clear, why we chose the St. Petersburg food 

retail market as the object for our research. 
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Due to the definite cutting-edge they had over the small food stores in regards of the operatio-

nal costs, product assortment, sales geography etc., the major food chains started to gradually 

replace the small to medium business within this important industry (Valaskova & Gregova, 2013), 

both as a result of the open competition, but also by the administrative measures.  

As a working hypothesis that needed to be proved, we assumed that the food retail market in 

St. Petersburg most closely resembles the market of «fuzzy oligopoly», which besides the price 

competition uses also the product mix policy and the growing number of the sales outlets. 

The early stages of the research, as described in the first article, helped to establish that the 

prevailing characteristics within the industry are those of the oligopolistic market, since the 

players look out to accommodate the price behavior of other competitors. The model of 

oligopoly most suitable for this situation is the «Forchheimer model». At the same time the 

industry retains some qualities of the monopolistic competition, since the main methods of 

differentiation within the sold products are carried out through other instruments. 

Since the analysis that we performed did not bring us to a firm conclusion concerning the 

type of the food retail market in St. Petersburg, there was a need to perform a further 

evaluation of the market using the known market concentration indexes. 

2. Methodology 

The method of the analysis included monitoring and the processing of the acquired information 

using the statistical methods (Salhofer et al., 2012, Valášková & Kramárová, 2015, Dengov & 

Tulyakova, 2015). The factual and statistical bases of our research, thoroughly analyzed in the first 

article, were used in the second article for the calculation of the concentration indexes. To evaluate 

the concentration of the food retail market in St. Petersburg we used the market concentration ratio 

(CR), the Herfindahl-Hirschman Index (HHI), and the Linda index (IL). 

The market concentration ratio (CR) was one of the first indexes to be used in the modern 

praxis. As you know, its main advantage is the simple calculation method. This ratio does not 

usually take into the account the market in general, and provides the evaluation for only the 

major players therein. In Russia, the official statistical records started calculating and 

publishing this ratio since 1992 for three (CR3), four (CR4), six (CR6) and eight (CR8) major 

retailers (Kotsofana & Stazhkova, 2011). The ratio is calculated according to the following 

formula: 
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where, CRn – market concentration ratio; Vk – sales k-th a major player in the market; Vj –sales 

of the j-th less than a major player in the market; n is the number of the largest players in the 

market; N is the total number of market operators. 

Unlike the concentration ratio, the HHI takes in the account both the number of the 

companies within the market and their unequal positions therein. The HHI is calculated as a 

sum of squares of the market shares of each of the players in the industry:           
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where Y1 – market share of the largest company; Y2 – the market share of the next-of firm 

specific weight, etc. to Yn. 

The Linda index is also among the most popular indexes of the market concentration. It is 

widely used in the EU. Unlike the previously described indexes, the calculation of the Linda 

index is carried out in stages, with the number of stages one less than the number of the major 

companies in the industry. The calculation of the index looks as follows: 

etc.
/)(

/)(

/)(

/)(
   :stage third

(3)
/)(

/)(
  :stage second

%100            :stagefirst 

 , %100
3

2

2

33

1

                                             %100
2

22

1

4

321

43

21

432

1

3

21

32

1

2

1























 




















































 

















k

kkk

kk

kk

kkk

k
IL

k

kk

kk

k
IL

k

k
IL

, 

where k1, k2, …, kn – the market share of firms.  

3.  The evaluation of the level of concentration in the food retail industry of 

St. Petersburg 

3.1 Analysis of market concentration indexes 

The number of companies within the industry is one of the most important criteria, defining 

whether the market belongs to a particular type of a market structure. Since our research 

concentrates on the monopolistic and oligopolistic types of competition, the main task lies in 

the finding out the threshold where one of them begins to transform into another. Both in 

theory and praxis (Severova & Sredl, 2010), the number of the companies within the market as 

such cannot give us a conclusive answer on whether the industry belongs to some particular 

market type (the obvious exclusion is monopoly, where there is only one player). It is 

necessary to study each major player and the industry as a whole (Mikacova & Gavlakova, 

2013, Wood, 2013). Another important aspect of the analysis is the determination of cartel 

agreements between large companies (Radaev, 2013, Severova & Bendl, 2013). If this 

phenomenon is not observed, the industry most likely refers to the type of monopolistic 

competition market (Marini et al., 2015). And only on the basis of comprehensive analysis of 

all the obtained results will be possible to make a definitive conclusion. 

If we look on this problem from the perspective of the Russian law, the first thing to 

consider is the index of the threshold market share. 

According to the article 5 of the Federal Law «On the Protection of Competition» (2006): 

«The position of an economic entity (except of the financial organizations) is recognized as 

dominant: if its share in the certain goods market exceeds 50%, unless in the course of 

examination of the case of violation of the antimonopoly legislation or in the course of 

exercising the state control over the economic concentration it is established that despite the 
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excess of the aforementioned quantity, the position of the economic entity in the goods market 

is not dominant». Besides, «The Federal Laws can establish the cases where the position of an 

economic entity whose share in the market of a certain commodity is less than 35% can be 

considered dominant». They are considered dominant if their share does not change within a 

lengthy period, if the new players have trouble entering the market, and if the commodity sold 

by the company in question cannot be substituted with another commodity in the process of 

consumption. If the market share of the company exceeds the threshold level, the organization 

is included into the registry of the economic entities with the market shares exceeding 35%. 

Thus, we will consider the 35% share as the threshold level for our research. According to the 

law, the position of the company with such a market share may not be considered dominant; 

however, a market share of over 35% definitely shows that the industry in question has an 

obvious leader. 

The threshold share only points out the leader in the industry, but there is still insufficient 

data to define the market structure. It is necessary to carry out the quantitative evaluation of 

the market concentration. As we know, for this purpose the modern praxis uses the following 

indexes of concentration: 1. Market concentration ratio (CR); 2. Herfindahl-Hirschman Index 

(HHI); 3. Gini index  (G); 4. Linda index (IL); 5. Index Hall-Taydman (HT) or Index 

Rosenbluth (IR); 6. Other indicators of market concentration. 

It worth mentioning, that according to the Directive of the FAS of Russia # 220 «On Approval 

of the procedure for conducting the analysis of the state of competition in the commodity market»  

the Federal Antimonopoly Service uses the market concentration ratio and the HHI for the 

evaluation of the concentration level of the commodity market. The market concentration ratio is 

measured in percent. The higher the percent, the stronger is the market concentration and the more 

pronounced are the characteristics of the oligopolistic competition.   

As noted by Kotsofana and Stazhkova (2011), the most convenient way is to use this index 

for three to four major companies within the industry. In this case, the criteria for the market 

structures will look as follows: 

1) non-concentrated market - CR3 < 45%; 

2) moderately concentrated market - CR3 = 45–70%; 

3) highly concentrated market - CR3 > 70%. 

Despite the fact that currently this index is one of the most popular ones, it has certain 

limitations. 

The main problem of this index is the impossibility to take into the account the situation «on 

the fringes» of the industry. For instance, if there are eight major companies within the industry 

and the concentration ratio is calculated only for the first four of them, it is obvious that one 

cannot precisely measure the concentration of this industry by using this index alone.  

The other limitation lies in the fact that this index does not take into account the differences 

in the market shares of the companies constituting the so-called «nucleus» of the market. For 

the illustration purposes, let us take two industries. Both have four major players, which 

control 80% of the market. However, in the first case each company has a 20% share, and in 

the second case, the first company owns 55%, the second – 20%, the third – 4%, and the 

fourth one – only 1%. The calculation of the concentration indexes for the four companies will 

provide an equal result, though clearly in the second case the market has an obvious leader.  
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The index usually used for the more precise evaluation of the level of concentration within 

the industry is the HHI. The values of the index range from 0 to 10000. 

The criteria for the evaluation of the market concentration according to this index were 

given in the antimonopoly policy of the U.S.A in the 1980s.:  

1.  If HHI < 1000, the market is non-concentrated. 

2.  If 1000 < HHI < 1800, the market is considered moderately concentrated. However, it is 

noteworthy that in Europe these thresholds are set wider: the market is considered to be 

moderately concentrated, if 1000 < HHI < 2000. It is also necessary to mention that the index 

values over 1400 may cause the heightening of the FAS interest. 

3. The market is considered as highly concentrated, if 1800< HHI <10000. 

If we compare the HHI to the market concentration ratio, the former has two clear 

advantages. Firstly, the HHI can encompass an unlimited number of players within the industry 

and   reacts to the individual market share of each company.  

Secondly, Kotsofana and Stazhkova (2011) maintain that the main advantage of the HHI 

index «is its ability to sensitively respond to redistribution of the shares among the active 

companies within the market. Thanks to this sensitivity of to the changes in the company’s 

market share, the index attains the ability to provide the circumstantial evidence on the value of 

the economic profit, obtained as a result of the monopolistic activities». 

The Linda index, just as the concentration ratio, takes into the account only the leaders of 

the industry. However, it provides the possibility to study the differences in the «core» of the 

market. For any conclusions, one needs to calculate it for at least two stages (three 

companies). The Linda index for the second stage will be calculated as the arithmetical average 

of the two ratios. If there are four major players within the industry, it is necessary to perform 

the third stage, where the IL will be calculated as the arithmetical average of three ratios (3).  

 During the calculation for each new stage, the value of the Linda index should steadily 

diminish. As soon as the new result turns out bigger than the previous, one can draw a 

conclusion about the «nucleus» of this industry. For instance, if on the third stage the value of 

index turned out bigger than the result obtained in the second stage, one could assume that the 

«nucleus» of this industry consists of two companies. The industry may also have one obvious 

leader, in which case the function starts to increase from the first stage onwards.  

We can conclude that the main advantage of the IL lies in the possibility to clearly 

distinguish the key players of the industry. Besides, this index, like the HHI, shows the relative 

strength of the major players within the market. 

Thus, in the course of the preliminary comparison of different indexes, we have come to the 

following conclusions: 

a) in the most cases, the number of the major companies within the market cannot provide a 

clear answer on whether the industry belongs to a particular market structure. To find it out 

one needs a more detailed analysis that will show the level of market concentration;  

b) in the economic theory, there are more than ten indexes for the evaluation of the level of 

market concentration. The most commonly used though are the three indexes: CR, HHI and 

IL; 

c) after the study of these indexes we were able to define the threshold values for the non-

concentrated, moderately concentrated and highly concentrated types of the market. The 

combined results are given in the table 6.  
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Table 6: Summary results of the threshold values of the indicators of market concentration 

Index Concentration level 

low middle high 

Market share 

threshold 

not more than 35% for one company, in some cases, allowed 50% 

CR  <45% 45-70% >70% 

HHI <1000 1000<HHI<1800 (2000) >1800 (2000) 

IL There are no precise thresholds level of concentration: the index defines the core industry 

Source: own processing 

3.2 Evaluation of the level of concentration, and finding the «nucleus» and the dominant 

subjects for the food retail industry in St. Petersburg 

In the course of further research, each subject of the industry was scrutinized for its 

compliance to the condition of a threshold market share. Thereafter we calculated the CR, HHI 

and IL for the industry as a whole and each of its segments in particular, at the end of which 

we carried out the final analysis of the obtained results.  

As previously noted, the minimal threshold share for the economic entity to be considered 

as dominant in its industry constitutes 35%. According to the analysis carried out in the first 

article of these series, there are no such entities in this industry (Dengov and all, 2016). The 

maximum market share belongs to the companies of the X5 Retail Group, and it is 24.63% 

(Tab. 1).  

The FAS materials show that the recent breaches within the industry are mostly related to the 

cases of price collusion or creation of the discriminating conditions. The most significant 

proceedings took place in 2010, when the price collusion for flour and buckwheat was registered 

amont the six retail chains, which are subject of this work: Lenta, Sem’Ya, O’KEY, DIXI, 

Pyaterochka, and Perekrestok. Thus, the symptoms of oligopoly can be definitely found in the 

industry. Besides, the fact that the structure of the key players within the industry has not changed 

for more than four years also testifies for the presence of the characteristics of an oligopolistic 

market. 

For the calculation of the concentration ratio for the industry as a whole, we limit 

ourselves to the first three or four companies: X5 Retail Group, Lenta, O’KEY, INTERTORG 

Trading Company. In order to calculate the ratio, we will need the data in the table 2 (Dengov 

and all, 2016). Given that the revenue of the St. Petersburg food retail business in 2012 

constituted 380 billion rubles, the concentration indexes for three and four companies are as 

follows: 

CR3=(78,4+65,94+58,7)/380=0,534 (53,5%). 

CR4=(78,4+65,94+58,7+24,2)/380=0,598 (59,8%). 

To determine the levels of concentration for a segment, it is necessary to calculate the total 

revenue of each segment. To do so, we used the data of the Figure 2: 

  Segment 1 = 3800,47=178,6 billion rubles 

  Segment 2 = 3800,09=34,2 billion rubles 

  Segment 3 = 3800,42=159,6 billion rubles. 
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The revenue of the segment 1 constitutes about 179 billion rubles, for the segment 2 it is 34 

billion rubles, and for the segment 3 – 160 billion rubles. Then, the concentration ratios for the 

segments are as follows: 

CRSegment 1 = (13,71+65,94+49,54+13,46)/178,6 = 0,80 (80%); 

CRSegment 2 = (13,72+9,16+2,21)/34,2 = 0,73 (73%); 

CRSegment 3 = (50,97+24,2+20,5+13,3)/159,6 = 0,68 (68%). 

 The CR index shows the average level of concentration within the industry. If we compare 

this index segment-by-segment, the highest concentration exists in the segment 1. 

For the following analysis, we had to calculate the shares of the retail chains within the 

segment. The results of these calculations are shown in the table 7.  

Table 7:  The structure of the retail chains in segments 

Segment 1 Segment 2 Segment 3 

Retailer Share in the segment Retailer Share in the segment Retailer Share in the 

segment 

Lenta 44,04 Perekrestok 56,89 Pyaterochka 30,36 

O’KEY 32,43 O’KEY-express 32,89 DIXI 15,31 

Karusel’ 14,38 Auchan City 8,78 Sem’Ya 18,10 

Auchan 8,62 - - Polushka 9,93 

Source: own calculations 

Based on the data of the table 4, let us calculate the HHI index for the industry as a whole:   

HHI = 24,63
2
+20,7

2
+18,43

2
+12,75

2
+7,6

2
+6,43

2
+4,9

2
+4,17

2 
= 606,6+428,49+339,66+57,76+ 

41,34+24,01+17,39 = 1515 

Now, using the data in the table 8, let us compare these indexes for the separate segments: 

HHISegment 1 = 44,04
2
+32,43

2
+14,38

2
+8,62

2 
= 1939,5+1051,7+206,78+74,3 = 3272 

HHISegment 2 = 56,89
2
+32,89

2
+8,78

2 
= 3236,4+1081,75+77,08 = 4395 

HHISegment 3 = 30,36
2
+15,31

2
+18,10

2
+9,93

2 
= 921,73+234,4+327,61+98,61=1582 

As well as the concentration ratio, the HHI shows the moderate level of concentration 

within the industry. However, the value of 1515 hints on the possibility of the evolvement of an 

oligopolistic market. The FAS should definitely pay attention to this industry.   

In what concerns the segment-by-segment analysis, the highest concentration exists in the 

segment 2 (supermarkets) and segment 1 (hypermarkets). It is logical to assume that the high 

concentration in the segment 2 may be caused by the low popularity of the supermarkets in the 

city, as a result the competition in this segment is also low.  

The last index that we must calculate within this research is the Linda index. The calculation 

of the IL for the industry as a whole showed the following result: 

Stage 1: 119%100
7.20

63.24
IL   

Stage 2: 5.124)23.126.1(5.0%100
43.18

5.0)7.2063.24(

5.0)43.187.20(

63.24
5.0IL 







 



  

Any further stages are unnecessary, since the function assumed the increasing character right 

from the beginning (the result for the second stage was bigger than the result for the first one). 
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Thus, we may conclude that the «core» of this industry in Petersburg consists of one player – X5 

Retail Group. 

The calculation IL for the segments according to the data of the table 8, provided the 

following results: 

Segment 1 

Stage 1: 8.135%100
43.32

04.44
IL   

Stage 2: 180)66.294.0(5.0%100
38.14

5.0)43.3204.44(

5.0)38.1443.32(

04.44
5.0IL 







 



  

Segment 2 
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89.56
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5.0)89.3289.56(

5.0)78.889.32(

89.56
5.0IL 







 



  

Segment 3 
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36.30
IL   
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31.15

5.0)10.1836.30(

5.0)10.1831.15(

36.30
5.0IL 







 



  

The calculation of the IL demonstrates that within each segment there is a retail chain, the share 

of which considerably surpasses the shares of its rivals. This tendency is the least noticeable in the 

segment 3: the value on the second stage of the calculation increases over the one for the first stage 

only by 1. Let us sum up the obtained results by putting them into a summary table (Tab. 8).  

Table 8:   Summary table of the results of the index 

Index value of an indicator in 

the industry 

estimate the concentration level 

in the industry 

Results by segment 

Segment 1 Segment 2 Segment 3 

CR  CR3=53,5% middle level 80% 73% 68% 

HHI 1515 middle level 3272 4395 1572 

IL  "Core" of the industry is made up of one player "Core" segment consists of one player 

Source: own processing 

4. Conclusions 

As a result of this research, we can say that the St. Petersburg retail market of everyday 

commodities is highly consolidated, with seven companies controlling about 85% of the 

market. In the course of this work, we came to the following conclusions: 

1. As you know, the main symptom of the monopolistic competition is the product 

differentiation. In the course of our study of the St. Petersburg food retail market, we 

discovered the presence of two types of differentiation: the price differentiation and non-price 

one. In the process of analysis, we determined the three most prominent criteria distinguishing 

the monopolistic competition from the oligopoly: a) the number of companies within an 

industry; b) the possibility to control the market price; and c) the independence of the pricing 
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policy. The most detailed analysis was carried out in regards of two of those criteria – the 

pricing behavior of the companies and the number of companies within the industry.  

2.  During the analysis of the market structure of the industry, we determined the seven key 

companies, owning the eleven retail chains. In the course of the research, we had to divide the 

St. Petersburg food retail market into three main segments: the hypermarkets, the 

supermarkets and the neighborhood convenience stores. Undoubtedly, all three forms of 

outlets compete with each other, however, each of them has its own priority target customer 

group.  

3. The study of the symptoms of the price differentiation showed the highest activity in the 

segment 1. Despite that, this segment also shows the most obvious characteristics of an oligopo-

liestic market: the identical forms of price differentiation demonstrated by three out of four retail 

chains and a nearly complete lack of economic benefit for the customer choosing a particular chain 

in the first segment. The study of the pricing behavior showed the characteristics of oligo-poly in the 

segment 3 as well, leading us to the assumption that this market has a price leader. 

4. In regards of the calculation of the concentration indexes, the market concentration ratio 

and the HHI show a moderate level of concentration within the industry. The LI, on the other 

hand, demonstrated that the «nucleus» of the industry consists of only one multiform company 

– X5 Retail Group, Lenta and O’KEY keep close to this nucleus, but do not belong to it. As 

we have pointed out from the start, the results for the particular segments can be only 

evaluated in a segment-by-segment comparison. It is impossible to consider the quantitative 

results for the segments separately, since their only purpose is the analysis of the industry. 

Besides, in the analysis of the industry we speak of the companies, whereas in the analysis of 

the segments we speak of the retail chains. Thus, among the three segments, the highest level 

of consolidation is present in the first and second segments. The segment 3 demonstrates a 

relatively high competition level (which is an obvious characteristic of the monopolistic 

competition). In each segment, the «core» consists of one retail chain. 

To sum up the results of a complete research, one can say that the working hypothesis assumed 

already on the task-setting stage of our study, namely, that the food retail market in St. Petersburg 

comes the closest to the «fuzzy oligopoly» market type, which besides the price competition also 

actively uses the product mix policy and the growing number of the outlets, was largely confirmed. 

Undoubtedly, as of now the process of transformation of the Petersburg food retail market from the 

monopolistic competition to the «fuzzy» oligopoly with highly differentiated products is far from 

completed. In some of its segments (e.g. the "shops walking distance"), the level of competition is 

still relatively high. At the same time, even in this segment one can clearly see the price leadership of 

one company, so that the situation closely resembles the Forchheimer model of oligopoly. 
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