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1 Introduction
The food industry and agriculture can be characterised by a high market concentration

around the world (HLPE, 2017). Only a few companies dominate each link in the food chain. For
example, in most sectors of the US agricultural and food industry, the four largest firms control 40—
45% of the market, and in more specialised segments up to 85%, which is considered by many
experts as a threat to the competitiveness of the industry (Murphy et al., 2012; Uzun and Shagaida,
2019). However, a high degree of concentration and market power saturation in the hands of a
small number of players is not a new phenomenon for the economy.

In the grain trades, several large companies have dominated the global market for over a
century (Murphy et al., 2012). Currently, the increased concentration and enhanced market power
from the largest agricultural product sellers have become a global topic (Sexton and Xia, 2018,;
Laurent, 2017). The market power of big businesses began to go far beyond economic relations.
Many foods and agribusiness corporations have a strong presence in government institutions where
they can influence policy for their own benefit (Murphy, 2006; Murphy et al., 2012; Moon, 2019).

The restoration by Russia of the status of a world agrarian power and the growth of Russian
agricultural exports have led to an aggravation of the competition between global exporters and
Russian grain traders. Obviously, owning by global traders (Murphy et al., 2012) of the export
infrastructure in Russia allows these companies to export any amount of food, which can lead to
higher prices in the domestic market and pose a threat to food security (Dvinsky, 2021). At the
same time, domestic food inflation forced the Russian government in 2020 to apply tough measures
to regulate grain exports. Those measures, against the backdrop of an increase in the state’s share
in the export market, sparked a heated debate about their impact on competition and the position
of other market members. Therefore, the focus of the research was on assessing the level of
concentration in the grain export market in Russia, as well as determining the nature of the
influence of the growth in the share of the public sector and the tightening of state regulation of
exports on the competitive situation in the industry.

2 Literature Review

A firm with market power can influence not only the price but also the rules governing the
market in which it operates. The growing concentration of leading grain export companies in the
World Bank’s vision may have negative consequences for at least three groups of other stakeholders
in the chain, including farmers, consumers, and the world community as a whole (World Bank,
2009). Rigid export regulation measures complicate the activities of grain traders and force
companies to leave the market or reduce their presence in it, which leads to a cyclical increase in
concentration and a decrease in competition among exporters (Sinitsyna, 2021).

One of the main criteria for increasing or decreasing competition in the market is the degree
of concentration of the industry market. A wide range of instruments is used in the research
literature to assess concentration levels. With all the variety of concentration measurement

indices, in practice, the Herfindahl-Hirschman index and the concentration index are most often
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used (Bukvic and Zakharov, 2013). A disadvantage of the concentration index is its insensitivity to
the presence of a gap between the shares of the largest firms and changes in market power among
the leading firms while maintaining their total share at the same level; it does not reflect the
competitive situation outside the group of largest firms. Nevertheless, in a situation of limited
information, the concentration ratio (CR) index turns out to be indispensable. However, unlike the
concentration index, the Linda index (Linda, 1976) discovers differences at the very core of the
market (Bukvi¢, 2020). By using the Linda Index, one can determine how many firms (and which
ones) occupy a dominant position in the market. It is possible to measure the level of concentration
with other indices, in particular, the entropy index, only if there is reliable data on each firm in the
industry, which is an impossible condition for most real markets. (Sunde and Charumbira, 2010).

3 Method

During the research, the authors used a series of indices, such as concentration, Herfindahl-
Hirschman, and Linda, as the most representative for assessing market concentration. The
competition in the grain export market was assessed in two stages. At the first stage, the
concentration level of the entire industry was measured with the Herfindahl-Hirschman index. At
the second stage, the concentration of only the largest firms in the industry was examined.

The Herfindahl-Hirschman index is calculated with the firm size relative to market size. For
agricultural entities, such indicators can be the volume of gross and marketable products, the area
of the land bank and the area of crops, the number of machinery units, the number of livestock and
poultry, and the number of employees (Zubareva and Oznobikhina, 2019). For export operators, the
volume of product exports can be this indicator. It is assumed that the greater the share of a firm in
the industry, the more potential it has for demonstrating market power. The Herfindahl-Hirschman
index is calculated as the sum of the squares of the shares of all firms operating in the market
(Herfindahl, 1959; Hirschman, 1964)

HHI =Zn:sf, (D),

where S; — the share of output by the i-th firm of agricultural products in the total output of this
type of agricultural products by all firms in the market; n — the number of firms producing this kind
of agricultural product.

As the input data for calculating the Herfindahl-Hirschman index, due to the lack of publicly
available data on grain exports by individual small exporters, the data of the Ministry of Agriculture
of Russia regarding the volume of the tariff quota, the distribution of which among the foreign
economic activity members was made according to the export volumes of each member in 2020,
were used (RMA, 2021a).

CR shows the market share controlled by the largest firms (usually 4, 5, 8, 10 top firms):

CR, Zisi' ),
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where S, - the share of the i-th largest firm in the industry in %; k - the number of firms producing

this type of agricultural products.

The CR Index is measured in relative proportions or percentages. The higher its value, the
stronger the market power of the largest firms, the degree of market concentration, and the weaker
competition. A market can be considered competitive if the share of the top four firms in the
industry does not exceed 40% (Murphy, 2006), and that of three firms in the industry is less than
45%. With a concentration index in the range of 45-70%, the market is considered moderately
concentrated, with concentration index values over 70%, it is highly concentrated (Kotsofana, &
Stazhkova, 2011).

The Linda index is calculated in stages. In general terms, the formula for calculating the

Linda index is as follows:

”‘m=m(rrf—1)§(mi_ijx[smsisi]’ 3),

where IL, — the Linda index for a sample of m largest firms, m — the number of firms in the sample,

i — the serial number of the company in the sample, CR; — the market share of the i-th firm, CR,, -
the sum of the market shares of firms in the sample.

The minimum point on the Linda curve shows the border of the oligopolistic core. If one of
the firms dominates the market, the index will first rise, since the oligopolistic core consists of one
largest firm. If the index decreases for the entire population of large firms, this means that there
are no dominant firms in the market (Linda, 1976).

To calculate the concentration indices and Linda indices, some data from the files of the
Ministry of Agriculture of Russia were used with empirical additions from the files of the AGI (2021)
for 2018-2020.

4 Result and Discussion
Russia is one of the world’s leading food exporters. Since 2018, cereals have been ranked

second in Russian exports after fuel and energy resources and metallurgical products (Ministry of
Economic Development of the Russian Federation, 2020). Although food exports cannot fully
compensate for the losses of the Russian economy from the collapse in oil prices, food exports are
now a key driver of Russia’s foreign trade growth (DAR, 2020). The key exporters of Russian
agricultural products in 2020 were China ($352 million), Turkey ($280 million), the EU ($252
million), Egypt ($164 million), South Korea ($91 million), and Ukraine ($67 million). Grain is
exported to 132 countries of the world, the main buyers (by a significant margin) being Egypt,
Turkey, Iran, as well as Saudi Arabia, Bangladesh, Vietnam, Indonesia, Nigeria, Sudan, and others.
At the end of 2020, the agricultural product exports amounted to $1.836 billion, of which grain was
exported of $559 million, where 89% was wheat (RMA, 2021b) (Figure 1).

In Russia, 562 companies are engaged in the export of grain crops. The composition of the
leaders by the grain exporter changes annually (RMA, 2021a; Pavensky, 2018, 2019, 2020).
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Figure 1: Dynamics of Russian wheat exports in 2011-2020, thousand tons
Source: (FCS, 2021).

At the first stage of the research, the concentration level of the entire industry with the
Herfindahl-Hirschman index was measured. The results show that the concentration of sellers in
the grain export market is low (U.S. Department of Justice and the Federal Trade Commission,
2010), the index value as of 2020 was 662.86 p.

At the second stage, the concentration of only the largest firms in the industry was

determined, whose shares in the total volume of exports are presented in Table 1.

Table 1: Shares of the ten largest exporters in the volume of grain exports in 2018-2021, %

Market Year

member 2018 | 2019 | 2020 | 2021
1 12.57 16.07 12.05 15.38
2 9.46 8.51 8.33 12.14
3 6.00 8.03 6.64 10.05
4 4.82 4.96 6.55 7.05
5 4.32 3.78 5.86 5.10
6 4.32 3.07 473 4,73
7 3.66 2.72 3.29 4.40
8 3.38 2.60 3.06 4.07
9 3.19 2.55 2.48 3.66
10 2.72 2.50 2.36 3.11

Total 54.43 54.80 55.36 69.70

Source: (RMA, 2021a; Pavensky, 2018, 2019, 2020)

The values of the calculated concentration indices for the grain market show that the grain
traders’ market is low-concentrated, the value of the index for the three largest players did not
exceed 45% (Bukvic & Zakharov,2013).

Linda indices are designed to discover an oligopolistic structure in the market. In the case of
a competitive market, the values of the index are constantly decreasing, and for all m the condition
IL,*+1 < IL, is satisfied. Violation of this pattern indicates that there is an oligopoly in this market.

In this case, none of the options obviously indicates the existence of an oligopoly (Table 2).
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Table 2: Concentration indices (CR) and Linda index (IL) for the grain export market in Russia for 2018-

2021.

Market 2018 2019 2020 2021 (within the quota)
member CRa018 | o018 CR2019 | IL2010 CR2020 | L5020 CRa021 | IL2021
1 R R - - R R R -

2 22.03 0.66 24.58 0.94 20.38 0.72 27.51 0.63
3 28.03 0.34 32.61 0.28 27.03 0.31 37.57 0.32
4 32.85 0.19 37.57 0.20 33.58 0.18 44.62 0.18
5 37.17 0.14 41.35 0.16 39.44 0.12 49.72 0.12
6 41.48 0.10 44.43 0.12 4417 0.08 54.45 0.09
7 45.14 0.08 47.14 0.10 47.45 0.07 58.85 0.08
8 48.52 0.06 49.74 0.08 50.52 0.06 62.93 0.06
9 51.71 0.05 52.30 0.07 53.00 0.05 66.59 0.05
10 54.43 0.04 54.80 0.05 55.36 0.04 69.70 0.04

A graphical representation of the Linda indices and concentration indices is presented in Fig.
2. In contrast to the concentration index CR, which is a monotonically increasing value with the
inclusion of each following company (CR; < CR; < ... < CR,) and thus shapes a convex curve, the
Linda indices graphically represent a broken curve that can increase, have a horizontal appearance
or decrease. The decreasing view of the Linda curves clearly demonstrates the absence of an

oligopolistic core in the grain export market.
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Figure 2: The concentration coefficient and the Linda index for the grain export market in 2018-2021.

However, the results obtained cannot indicate the absence of an oligopolistic nature of
competition. The index value IL = 0.2 indicates the presence of an oligopolistic region with
satisfactory competition conditions, and an excess of the index IL. = 0.5 indicates the existence of
excessive "oligopolistic density" but without a high degree of dominance by any firm. However, this

situation can be an obstacle to competition.
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In the considered case, excessive oligopolistic density can be observed when two exporting
firms are included in the sample, with the Linda index reaching its maximum value IL = 0.94 in
2019 when the export volume of the leading company (16.07%) almost doubled the export volume
of the second member in export activities (8.51%). An oligopolistic region with satisfactory
competition conditions can be recorded when the fourth firm is included in the sample in 2018,
2020, and 2021, and only the fifth firm in 2019.

Thus, although the distribution of the export quota, when the ten largest exporters
accounted for about 70% of the quota volume, did not cause a significant increase in the
concentration of the industry, nor it led to an increase in the competitive positions of individual
leading firms. Moreover, an increase in market concentration and competition within the
oligopolistic region could be recorded in 2019 and decreased by 2021.

According to the World Bank, the level of concentration on the Russian grain trade market is
comparable to the level of concentration on the EU grain market. At the same time, almost one-
third of the total volume of exports from Russia currently accounting for by foreign companies,
which increased their share from 6% in the mid-2000s up to 60% in the 2010s. The increased
presence of overseas companies in the Russian grain market has raised concerns about the risk of
outstripping supply in domestic markets and higher prices, as well as the fact that foreign
companies may use their market power and drive down the prices of agricultural producers. The
widespread opinion that foreign companies put their commercial interests above the interests of
Russia’s food security, according to the World Bank experts (World Bank, 2009), cannot be refuted,
although it has not been convincingly confirmed.

There are currently three groups of the largest companies in the grain market:

— international grain traders, whose total market share is gradually decreasing (from
22.6% in 2016/2017 to 16.5% in 2019/2020);

— Russian diversified agricultural holding companies, whose share is also decreasing
(from 35% in 2016/2017 to 25.7% in 2019/2020);

— Russian grain traders are partially owned by the state, the share of which is rapidly
increasing (from 5.18% in 2016/2017 to 15.1% in 2019/2020).

At the end of 2020, in the top ten grain exporters, the shares of overseas grain traders and
grain traders partially government-owned were almost equal (RMA, 2021a). The growth of the
public sector in the grain export market is regarded by some researchers as squeezing foreign
traders out of the Russian market. According to the grain trading market members and experts, the
appearance on the market of a partially government-owned bank (VTB Bank) had a significant
impact on the grain market. In 2019, VIB Bank consolidated the largest grain transhipment
capacities in deep-water ports. The acquisition by the bank of the largest grain transhipment
capacities in deep-water ports allows, due to significant volumes, to transport cargo to far abroad

countries at lower costs, which gives a significant competitive advantage in the market.
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5 Conclusion
The results show that the concentration of sellers in the grain export market is low. The

decreasing shape of the Linda curves for the considered period of assessment clearly demonstrates
the absence of an oligopolistic core in the grain export market. The study confirmed that the
introduction of a grain export quota and the distribution of its volume among market members
against the background of an increase in the share of the public sector in the industry did not cause
an increase in the concentration of the industry, nor an increase in the competitive position of
leading firms. With a structural analysis of the market, it can be stated that currently there are
three groups of the largest members, such as international grain traders, Russian diversified
agricultural holding companies, and Russian grain traders publicly owned, the share of which is
rapidly increasing. The growth of the public sector in the grain export market can be considered a
manifestation of a purposeful policy to squeeze overseas traders out of the Russian market. Trends
also indicate that the competitive position of individual exporters may strengthen in the near

future.

6 Availability of Data And Material

Data can be made available by contacting the corresponding author.
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