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Abstract

The aim of the paper is to evaluate the market concentration in the Czech food and beverages industry
over the period of 2003-2014, to quantify disparities among particular sectors and to investigate the trend
of market concentration. The concept of convergence is applied when investigating the trend in the long term.
The market concentration in the Czech food and beverages industry has increased on average. In sectors
with relatively low market concentration in 2003, the values of concentration increased more rapidly
after 2003. On the contrary, the most concentrated sectors tend to change slowly over time
and the concentration in some sectors even declined. On the basis of the absolute B-convergence model
estimation, it was concluded that there is a trend for convergence of the market concentration in the long run
to one and the same point for all sectors of the industry.
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Introduction

Agribusiness sector is undergoing significant
changes — changes in market structures
on agribusiness markets, in  geographic
location of production and processing, changes
in characteristics of agricultural and food products,
in global distribution and consumption and changes
in technologies. These changes have impact
on the increase in concentration in the food
processing sector (Rogers, 2001) and primarily
in the retail sector (McCorriston, 2002; Reardon
et al., 2003), on the increasing emphasis on product
quality and food safety (Saitone and Sexton, 2010)
and on the rapid growth of vertical coordination
and integration (MacDonald and Korb, 2011;
Swinnen and Maertens, 2007).

At present, the key players on the food markets
are multinational corporations. As reported
by Daniels (2008), the structure and quality of food
produced is determined by supermarkets and other
transnational actors, often organized into large
corporations, which currently can easier succeed
in the competition, pricing policies and legislation
regarding food quality and safety than small
local enterprises. Implications of these features
on the changing patterns of competition and the

impact on food producers, supplier competition
and economic welfare are discussed by many
authors, e.g. Dobson et al. (2003), Regmi
and Gehlhar (2005), Boehlje,et al. (2011), Sexton
(2012).

The recent literature states that concentration
and consolidation takes place in both food
processing industry and retailing sector through
mergers and acquisitions (Dobson et al., 2003;
Swinnen and Vandeplas, 2010); where large
food companies are also increasingly spreading
globally through foreign direct investments, which
contributes to increased concentration outside their
home markets, as mentioned by Clarke et al. (2002).

The market concentration is of interest to economists
in the long-term due to its possible effects
on the efficiency and welfare of the economy.
There are arguments supporting the positive impact
of high concentration on the efficiency of the firms
in the market, and on the other hand, arguments
against the high concentration exist as well.

Basic economic theory suggests that high market
concentration will lead to market power and
thus inefficiencies, since the possible existence
of market power of large enterprises may lead
to lower competition, higher prices and cause




welfare losses. Swinnen and Vandeplas (2010)
even used the term “double market power”
for the situation — when companies in concentrated
sectors use their buyer power to negotiate
lower prices from suppliers, but also use their
selling power toward customers or downstream
industries to impose higher customer prices than
in the competitive case. However, as some
authors argue, higher market concentration
does not necessarily mean high market power
and the abuse of this power, and on the contrary,
it may improve welfare (e.g. Clarke et al., 2002;
Shervani et al., 2007). Higher concentration means
the use of economies of scale in the production
of a single product and the economies of scope
in the production of multiple products, which has
a positive effect on costs of the firms. A certain
degree of concentration may be also necessary
for investments in research and innovation.
Moreover, the effect of concentration on efficiency
and prices depends on the rest of the commodity
vertical — for example, retail concentration may lead
to lower consumer prices due to higher buyer power
and better bargaining position of retail towards
suppliers, which occurred in the Czech Republic
after the entry of multinational retail chains
into the Czech market and resulted in a beneficial
situation for end consumers with regard to lower
price and increased variety of food (Blazkova
and Chmelikova, 2014).

As stated by Sexton (2012), farmer and consumer
welfare as well as the general welfare are linked
to the competitive structure in the up-
and downstream areas of agriculture. Boehlje et al.
(2011) emphasized that consolidation and alteration
of vertical and horizontal limits of firms in food
and agribusiness sector affect vast parts of the supply
chain. There is evidence that large retailers and food
companies are depressing farm prices as a result
of their market power (Swinnen and Vandeplas,
2010).  Therefore, increased concentration
and market power caused the competition policy
in agri-food chains to be an important issue.

Agribusiness firms in the Czech Republic are
facing ongoing changes in competition and market
conditions. While the decrease of the number
offirmsandthe development of market concentration
in the whole manufacturing industry and in the retail
sector has been subjected to research (see e.g.
Zemplinerova and Stibal, 1994; Dries et al.,
2004), the development of market concentration
in the food industry seems to be less investigated
(see e.g. Blazkova and Chmelikova, 2014).

This paper deals with the trend of market
concentration on the food processing market, which

can have a significant influence on the development
of relations and the price formation at different
levels of the commodity verticals, as mentioned
by Blazkova and Chmelikova (2014). The aim
of the paper is to evaluate the market concentration
in the Czech food and beverages industry,
to quantify disparities among particular sectors
ofthe food and beverages industry and to investigate
the trend of market concentration. The question that
should be answered when concerning the evolution
of the market concentration on the Czech food
and beverages market is whether the dispersion
of this variable across particular sectors tends
to decrease over time. Or, in other words, whether
sectors with lower market concentration tend
to catch up with sectors with higher market
concentration. The concepts of convergence
implicit in these questions are called o-convergence
and B-convergence (Sala-i-Martin, 1996). Although
these concepts are primarily used and applied
in determination of the convergence of per-capita
income or product across countries or regions,
in practice a number of other variables can enter
a convergence model significantly (e.g. market
concentration as presented in this paper).

While previous studies have looked at market
concentration on selected markets in the Czech
Republic, no study to my knowledge
comprehensively investigated market
structure measures within this important stage
of the commodity vertical — food and beverages
industry. Previous studies either focused on a single
sector of the Czech food and beverages industry
(e.g. Rezbova et al. (2015) focused on the sugar
market or Cechura et al. (2015) examined dairy
industry), or observed the whole manufacturing
industry (e.g. Zemplinerova and Stibal, 1994). Thus,
the results of the analysis of market concentration
development and trend in the Czech food
and beverages industry can be seen as worthwhile.
Describing and explaining the development
of market concentration and its distribution across
sectors could provide a view of the competitive
situation in agribusiness, answer the questions
about the possible evolution of the market
structure in the future and therefore, provide some
suggestions that can be of interest to policy makers
with respect to competition and industrial policy.

Materials and methods

Data

The empirical analysis is based mainly
on the data obtained from the database Albertina —
Gold Edition (Bisnode, 2015). The dataset covers




the period from 2003 to 2014 and includes final
accounts of enterprises operating in the Czech
food and beverages industry. Markets are defined
based on the 3-digit level of the Classification
of Economic Activities (CZ-NACE). The sample
is made of 13,667 observations across 12 years
and 10 food sectors in the Czech Republic, namely
CZ-NACE 101 Production, processing, preserving
of meat and meat products; CZ-NACE 102
Processing and preserving of fish and fish products;
CZ-NACE 103 Processing and preserving of fruit
and vegetables; CZ-NACE 104 Manufacture
of vegetable and animal oils and fats; CZ-NACE
105 Manufacture of dairy products; CZ-NACE
106 Manufacture of grain mill products, starches
and starch products; CZ-NACE 107 Manufacture
of bakery and farinaceous products; CZ-NACE
108 Manufacture of other food products;
CZ-NACE 109 Manufacture of prepared animal
feeds; CZ-NACE 110 Manufacture of beverages.
All firms with main activities in any official
CZ-NACE food and beverages industry that had
available data were considered.

The shares of observations by sectors in the sample

with those in the population are compared in Table 1
to see whether the sample adequately represents
the population of Czech food processing firms
and that representation of observations is evenly
distributed to all subsectors. The size distribution
of the enterprises in the sample is shown in Table 2
that reports the average shares of observations
in particular size groups of enterprises within
the subsectors over the years 2003-2014. Companies
are classified in four size groups defined according
to the number of persons employed — with 0-19,
20-49, 50-249 and 250 or more persons employed.
It follows from Table 2 that representativeness
of the sample is strengthened by including also
small enterprises (with 0-19 persons employed)
in the analysis (49.7% observations in the analysed
sample), since they are in the food industry
represented in large numbers.

In order to have information on total sales of own
products and services for particular sectors,
the data published by the Ministry of Agriculture
of the Czech Republic (Ministry of Agriculture
of'the Czech Republic, 2008; Ministry of Agriculture
of the Czech Republic, 2015) were employed.

2003 2004 2005 2006 2007 2008

Population ~ Sample Population  Sample Population  Sample Population ~ Sample Population  Sample Population ~ Sample
CZ-NACE | (N=6,326) (N=691) (N=6,317)  (N=828) (N=6,630) (N=931) (N=6,550) (N=1007) | (N=6,560) (N=1116) | (N=6,351) (N=1,161)
101 15.7 16.6 18.2 17.5 16.5 16.2 16.4 15.2 16.1 15.1 18.9 15.7
102 0.8 1.4 0.5 1.6 0.3 1.4 0.3 1.2 0.4 1.2 0.3 1.1
103 2.2 2.9 1.6 35 33 32 3.4 33 33 3.1 22 3.1
104 0.3 1.3 0.3 1.2 0.3 1.1 0.3 0.9 0.3 1.1 0.3 1.0
105 5.7 8.7 5.0 8.0 3.0 6.8 2.9 6.7 2.9 6.5 2.5 59
106 4.6 5.4 2.6 4.7 22 4.6 22 45 22 43 2.0 42
107 41.9 22.0 41.8 22.7 41.9 24.6 41.4 25.4 40.6 25.9 36.4 25.5
108 11.7 15.5 13.2 15.1 13.8 15.7 14.2 16.7 15.1 17.2 17.3 17.7
109 33 8.0 3.0 7.7 3.7 8.2 39 7.6 3.8 7.3 3.8 7.4
110 13.8 18.2 13.8 18.0 15.2 183 15.1 18.6 153 18.4 16.3 18.2

2009 2010 2011 2012 2013 2014

Population ~ Sample Population ~ Sample Population ~ Sample Population ~ Sample Population ~ Sample Population ~ Sample

CZ-NACE | (N=6,829) (N=1,487) | (N=7,740) (N=1,526) | (N=8,362) (N=1,430) | (N=8,527) (N=1,374) | (N=8,432) (N=1,173) | (N=8,806) (N=942)
101 18.2 14.9 18.6 14.9 20.2 15.1 20.1 15.2 20.3 16.2 20.2 15.4
102 0.3 0.9 0.3 0.9 0.3 1.0 0.3 0.7 0.3 0.8 0.2 0.7
103 2.1 29 2.1 2.9 1.9 2.7 1.7 2.9 1.6 32 1.5 3.6
104 0.3 1.0 0.3 0.9 0.3 1.0 0.2 1.1 0.2 1.1 0.2 1.3
105 24 4.8 2.7 4.8 24 4.6 22 43 2.1 43 2.1 4.4
106 2.1 4.6 2.1 4.6 2.1 4.1 2.4 4.8 2.3 4.8 2.5 4.4
107 373 25.9 35.0 25.8 35.6 25.9 349 252 35.1 229 345 252
108 16.9 19.7 18.1 20.1 17.2 20.9 19.1 214 18.8 212 202 19.2
109 4.1 7.3 4.9 7.4 4.9 7.5 4.7 7.1 4.4 7.2 4.1 7.6
110 16.3 18.2 15.9 17.8 15.1 17.3 14.3 17.2 15.0 18.4 14.4 18.3

Note: Population refers to all firms active in the Czech food and beverages industry.
Source: own calculation based on Bisnode (2015) and Ministry of Agriculture of the Czech Republic (2008, 2015)

Table 1: Shares of observations by subsector within the population and in the sample (%).




0-19 20-49 50-249 250+
CZ-NACE 101 47.70 22.42 21.46 8.42
CZ-NACE 102 45.48 25.53 23.47 5.52
CZ-NACE 103 44.49 19.01 31.22 5.28
CZ-NACE 104 38.19 22.62 24.59 14.60
CZ-NACE 105 31.71 11.38 43.79 13.12
CZ-NACE 106 49.00 17.37 33.63 0.00
CZ-NACE 107 46.44 22.33 23.84 7.39
CZ-NACE 108 48.74 21.26 24.86 5.14
CZ-NACE 109 46.84 23.11 23.78 6.27
CZ-NACE 110 62.07 14.63 18.87 4.43

Source: own calculation based on Bisnode (2015)

Table 2: The size distribution of the enterprises in the sample (%).

Variables

Market concentration was calculated in the Czech
food and beverages industry as a whole
and within the particular food sectors. Market
concentration was expressed by two most common
measures of concentration — the Concentration
Ratio (hereinafter referred to as “CRm”)
and the Herfindahl-Hirschman Index (hereinafter
referred to as “HHI”). To determine the market
structure, it is advisable to use both indicators that
complement each other — while CRm describes
the market share of m largest companies
in the industry, HHI shows the inequality
of distribution of market shares among all firms
in the industry.

The concentration ratio for four largest firms
(CR4) in the whole Czech food processing industry
and in particular subsectors was calculated as
the percentage of market shares held by four
largest firms in an industry (Viscusi et al., 2005).
The Herfindahl-Hirschman Index (HHI) was
calculated as the sum of the squares of the market
shares of the firms within the industry (Viscusi
et al., 2005), where the market shares are expressed
as fractions. The formulas for the overall CR4
and HHI in the Czech food processing industry are
as follows:

4
CR4 = Z S;
i=1
n
HHI = Z(s,-)2
i=1

where S, denotes the individual market share, i.e.
the percentage of the i-th firm in the Czech food
processing industry calculated as the production
of the i-th firm divided by the sum of production
of all firms in the Czech food processing industry

and n denotes number of firms in the industry,
for which HHI is calculated.

The formulas for subsectoral CR4 and HHI are as
follows:

4
i=1

n
HHI; = Z(sij)2
i=1

where S denotes the individual market share, i.e.
the percentage of the i-th firm in the j-th subsector
of the Czech food processing industry calculated
as the production of the i-th firm in the j-th subsector
divided by the sum of production of all firms
in the j-th subsector of the Czech food processing
industry and n denotes number of firms in the j-th
subsector, for which HHI is calculated.

In this paper, the market concentration was
calculated on the basis of sales data, i.e. sales
of own products and services, because this
indicator seems to explain more about the market
share than the output. For the concentration ratio
it is valid that the higher CR4 is, the higher market
power is concentrated among the four largest firms.
The higher the HHI is, the higher the inequality
among market shares of firms is, in other words,
the situation is distinct from equal market shares.
HHI index ranges from 0 (no concentration
and highly competitive system) to 10,000 (pure
monopoly).

Table 3 shows that the data is relatively
heterogeneous, with high standard deviations
and coefficients of variation for the variables.
The average of CR4, which is 38.58%, can be
considered as loose oligopoly, the average HHI
classifies the food sectors as an unconcentrated
market with significant positions of several




Mean Standard Deviation | Coefficient of Variation | Minimum Maximum
CR4 39.27 19.54 49.75 12.58 96.24
HHI 928.15 1281.09 138.03 85.46 6332.12

Source: Bisnode (2015), Ministry of Agriculture of the Czech Republic (2008, 2015) - own calculation
Table 3: Descriptive statistics of the variables in the period of 2003-2014.

companies (according to the Horizontal Merger
Guidelines (U.S. Department of Justice
and the Federal Commission, 2010)" ).

Methods

To assess the trend of market concentration
in the markets for all sectors of the food
and beverages industry in the Czech Republic,
the theory of absolute B-convergence was used
— as described by Sala-i-Martin (1996) and used
e.g. by Setiawan et al. (2012). Based on this theory
it is investigated whether there is a tendency
for the market concentration in the Czech food
and beverages industry to move to a certain value.
The absolute convergence model can assess
whether there is a trend for the convergence
of the market concentration in the long run to one
and the same point for all sectors of the industry,
i.e. whether there is a tendency towards
the equalisation of concentration ratios within
the sample. The assumption about the same stable
state of particular sectors in the long run is relevant
due to the fact that all sectors in the Czech economy
face the same business characteristics at the same
time.

The absolute B-convergence approach was verified
by an econometric modelling technique, namely
with the use of cross-sectional linear regression
analysis. Cross-sectional regression is drawn
by an effort find out whether the convergence
process is present among particular sectors within
the Czech food processing industry or there are
more divergence tendencies. For the analysed
sectors, annual time series of two indicators
of market concentration were used — CR4 and HHI.

The absolute f-convergence model of cross-section
data for the sectors is as follows:

Ln MS] —Ln MS],
T

= o — BiLn MS/,

! According to the classification defined by the US Department
of Justice and the Federal Trade Commission (2010), HHI lower
than 100 means a highly competitive market, /HI ranging from 100
to 1,500 indicates an unconcentrated market with significant
positions of several companies, the values of the HHI from 1,500
to 2,500 reveals significant market concentration (mostly monopolistic
competition) and HHI above 2,500 indicates a highly concentrated
market (mostly oligopoly). HHI close to 10,000 suggests a monopoly.

where j = 1, 2, ...10 indexes sectors, ¢, is
the initial year of observation, i.e. 2003, and ¢
is the last year of observation, i.e. 2014. MS/ is
the market structure of the sector j in the period
t, which is represented by either CR4 or by HHI.
The parameters of the linear regression model
of the cross-section data are estimated using
the least-squares method (OLS). According
to the theory of absolute convergence, sectors show
convergence in market structure if the estimated
coefficient of f, is positive. Statistical data,
calculations and graphs were processed with the
use of the software Gretl. Statistical significance
of the model was tested using the F-test. Individual
model parameters were tested by the t-test.
Model (for both CR4 and HHI) as a whole is
statistically significant at 5% level of significance.
The econometric verification included the White
Heteroskedasticity test and Jarque-Bera test
of residuals normality. No multicolinearity was
detected. At the 5% level of statistical significance
the model can be considered homoscedastic
and normal distribution of residuals is observed.

Results and discussion

The general concentration in the Czech food
and beverages industry in the period 2003-2014
grew (see Table 4) even though the number of firms
increased in this industry. The number of food
enterprises increased between 2003 and 2014
by around 39% (Ministry of Agriculture
of the Czech Republic, 2015; Ministry
of Agriculture of the Czech Republic, 2008).
The increase was observed in all sectors
of the industry, the most significant increase was
in the number of enterprises operating in the sector
of meat processing (CZ-NACE 101), in the sector
of manufacture of prepared animal feeds
(CZ-NACE 109) and in the sector of manufacture
of other food products (CZ-NACE 108), where
the number of enterprises has approximately
doubled.

Nevertheless, the concentration in the Czech food
and beverages industry is still low in comparison
with the subsequent vertical stage, i.e. retail
(CRS5 indicator was 14.45% in the Czech food
and beverages industry in comparison with 45.50 %




in the Czech retail sector in 2013). As stated
by Blazkova and Chmelikova (2014), this fact
causes the Czech food processing enterprises
to often accept the disadvantageous delivery
terms and conditions including various fees
for introduction of goods into chains of stores,
participation in advertising, or suffering long
maturity invoices. At the same time, the food
processors are under pressure to supply
wholesale prices and quality. On the other hand,
from the perspective of end consumers,
the concentrated market structure of final
segments of agribusiness may show a positive
element in the short-term  period, as
explained by Beévarova (2007). According
to Becévafova (2007), the positive impact
of an imperfectly competitive environment
on the consumer surplus due to the savings
from a large-scale production and higher
work productivity based on the modernization
of production facilities and faster application
of the results of research and development
in large enterprises was observed on the markets
of transitive economic systems such as the Czech
Republic.

Based on the analysis, it can be concluded that
the concentration process is different depending
on the sector (see Table 5). The box-and-
whisker diagrams in Figures 1, 2, 3 and 4 depict
the subsectoral CR4, resp. HHI, distribution across
time (see Figure 1, resp. 2) and CR4, resp. HHI,
distribution across subsectors in the period
2004-2014 (see Figure 3, resp. 4). The bottom
and top of the box represent the first and third
quartiles, the band inside the box is the median,
and the ends of the whiskers represent the minimum
and maximum of the data.

The degree of dispersion of the values of CR4
indicator among sectors within particular years is
relatively stable (see Figure 1), in the case of HHI
the dispersion among sectors is slowly increasing
in the recent years (see Figure 2). The outlier, which
can be seen in both Figures 1 and 2, is the sector
of manufacture of vegetable and animal oils

and fats (CZ-NACE 104), which is highly
concentrated in the whole observed period
(the indicator CR4 was 92.53% in 2014)

— on the Czech market there are only a few large
enterprises.

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
CR4 [%] 9.81 10.01 10.86 11.61 11.24 10.41 11.57 11.29 11.30 11.85 12.07 13.34
HHI 52.92 57.97 68.01 73.74 71.35 66.53 72.91 79.83 81.26 81.92 87.89 93.36
Source: Bisnode (2015), Ministry of Agriculture of the Czech Republic (2008, 2015) - own calculation
Table 4: Concentration in the Czech food and beverages industry.
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
CZ-NACE 101 | CR4 16.26 14.08 20.03 18.77 19.06 16.82 16.72 26.09 25.61 25.04 26.30 24.77
HHI 110 97 169 151 157 132 139 274 264 258 278 238
CZ-NACE102 | CR4 16.28 16.39 20.13 65.03 49.78 65.22 54.48 53.84 87.00 84.95 84.28 83.33
HHI 85 90 161 2058 1174 1958 1311 1334 5331 5223 5253 5497
CZ-NACE 103 | CR4 20.98 32.97 28.41 34.68 34.16 38.72 38.58 43.27 44.45 44.39 44.93 45.32
HHI 155 395 290 458 451 542 565 744 785 737 741 782
CZ-NACE 104 | CR4 95.01 89.51 76.39 81.34 71.98 59.76 46.26 75.92 70.80 88.27 96.24 92.53
HHI 4212 3615 2889 2894 2260 1503 893 2849 3573 4510 6332 3389
CZ-NACE 105 | CR4 26.72 3276 30.40 37.65 37.79 38.05 36.85 34.72 34.13 33.20 35.16 37.83
HHI 270 399 404 489 494 494 498 472 474 458 459 518
CZ-NACE 106 | CR4 20.69 22.64 25.36 25.14 22.83 19.89 23.38 36.41 29.79 28.49 28.30 21.49
HHI 213 246 251 305 280 218 347 678 438 405 379 233
CZ-NACE107 | CR4 31.05 25.93 33.65 25.05 29.36 30.97 24.57 34.63 34.01 39.43 29.34 26.43
HHI 309 221 353 208 278 306 253 376 370 477 276 195
CZ-NACE 108 | CR4 44.91 38.01 31.12 37.62 35.34 31.89 34.24 34.24 37.87 40.37 37.36 36.50
HHI 669 494 328 474 437 400 384 396 464 514 489 464
CZ-NACE 109 | CR4 13.04 14.94 26.23 19.71 12.58 15.14 36.92 37.60 4538 45.24 41.90 56.40
HHI 101 119 297 234 103 146 879 771 860 868 816 1648
CZ-NACE 110 | CR4 32.82 38.72 40.61 43.43 40.99 4211 42,01 42.19 42.88 42.53 45.42 43.58
HHI 409 623 698 803 706 745 769 761 784 759 840 821

Source: Bisnode (2015), Ministry of Agriculture of the Czech Republic (2008, 2015) - own calculation
Table 5: Subsectoral CR4 (in %) and HHI over years 2003-2014.
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Figure 1: Subsectoral CR4 distribution across time (CR4 in %).
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Figure 2: Subsectoral HHI distribution across time.
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Figure 4: HHI distribution across subsectors in the period 2004-2014.

From Figures 3 and 4 it is obvious, that
the development of both CR4 and HHI differs
across sectors. During the observed period
the market concentration increased significantly,
especially in the sector of processing and preserving
of fish and fish products (CZ-NACE 102) — CR4
increased from 16.28% in 2003 to 83.33% in 2014,
and in the sector of manufacture of prepared
animal feeds (CZ-NACE 109) — CR4 increased
from 13.04% in 2003 to 56.40% in 2014. It is worth
mentioning the fact that the sector of processing
and preserving of fish and fish products (CZ-NACE
102) is the least significant food sector in the Czech
Republic (the share of the sector revenues
on the revenues of the whole Czech food industry
in 2014 was only 0.70%), and the import is
significant in this sector (Ministry of Agriculture
of the Czech Republic, 2008; Ministry
of Agriculture of the Czech Republic, 2015),
which indicate significant lowering of the value
of the concentration ratio CR4 after foreign trade
adjustment. The sector of manufacture of vegetable
and animal oils and fats (CZ-NACE 104) also
shows higher variability of the level of the market
concentration during the observed period — it is not
caused by increasing trend during the whole period,
but it is due to lower values of concentration
indicators in years 2008 and 2009 (in these years
the largest company, whose market share was
around 40% in 2007, was transformed into several
new enterprises).

Table 6 shows results of the estimation
of absolute f-convergence model in the Czech food
and beverages industry. The estimated coefficient
for market concentration is negative (which
implies f>0); therefore, there is an absolute

convergence of market concentration in the long run
and the market concentration tends to converge
to one and the same value for all sectors
of the Czech food and beverages industry.
The results are in harmony e.g. with the findings
of Setiawan et al. (2012), who investigated
the Indonesian food industry.

The variability of particular sectors concentration
decreases, which is also confirmed by Tables 7
and 8. In sectors with relatively low market
concentration in 2003, the values of concentration
increased rapidly after 2003 — especially
in the sector of fish processing (CZ-NACE 102),
in the sector of manufacture of animal feed
(CZ-NACE 109) and in the sector of processing
of vegetable and fruits (CZ-NACE 103), as seen
in Table 7. On the contrary, from Table 8 it is
obvious that the most concentrated sectors tend
to change slowly over time and the concentration
in some sector even declined — namely in the sector
ofbakery products (CZ-NACE 107) and in the sector
of manufacture of other food products (CZ-NACE
108).

The analysis has shown that the average growth
rate of market concentration in the observed
period was higher among less concentrated sectors
in the initial period compared to more concentrated
sectors in the initial period, where there was only
a slight increase or even decrease in the level
of concentration.




Independent Variable Dependent Variable: CR4 Dependent Variable: HHI
Coefficients Coefficients
Constant 0.24628 0.48086
(0.07877) (0.16537)
LnCR4... (-f) -0.06351 **
(0.02369)
LnHHL... (-5 -0.07091 **
(0.02879)
R-squared 0.4733 0.4311
F-statistic 7.1898 ** 6.0629 **
p-value 0.0279 0.0392

Note: Standard Errors are in parenthesis, *** stat. significance at 1% level, ** stat. significance
at 5% level, * stat. significance at 10% level.

Source: Bisnode (2015), Ministry of Agriculture of the Czech Republic (2008, 2015) - own calculation

Table 6: Absolute convergence of market concentration in the Czech food and beverages industry.

CR4 Average HHI Average

Sector
2003 2014 Change 2003 2014 Change
CZ-NACE 109 13.04% 56.40% 12.98% 101.34 1647.72 26.16%
CZ-NACE 101 16.26% 24.77% 3.57% 109.90 237.90 6.65%
CZ-NACE 102 16.28% 83.33% 14.58% 85.46 5497.42 41.48%
CZ-NACE 106 20.69% 21.49% 0.32% 213.41 233.12 0.74%
CZ-NACE 103 20.98% 45.32% 6.63% 155.18 782.17 14.43%

Source: Bisnode (2015), Ministry of Agriculture of the Czech Republic (2008, 2015) - own processing

Table 7: Average change of market concentration in less concentrated sectors in 2003.

CR4 Average HHI Average

Sector
2003 2014 Change 2003 2014 Change
CZ-NACE 104 | 95.01% 92.53% -0.22% 4212.18 3388.67 -1.80%
CZ-NACE 108 | 44.91% 36.50% -1.72% 668.79 463.80 -3.00%
CZ-NACE 110 | 32.82% 43.58% 2.39% 409.18 821.35 5.98%
CZ-NACE 107 | 31.05% 26.43% -1.33% 308.84 195.47 -3.74%
CZ-NACE 105 | 26.72% 37.83% 2.94% 269.57 517.73 5.59%

Source: Bisnode (2015), Ministry of Agriculture of the Czech Republic (2008, 2015) - own processing

Table 8: Average change of market concentration in more concentrated sectors in 2003.

Conclusions

The paper has investigated the trend of market
concentration in the Czech food and beverages
industry in the period 2003-2014. The concept
of convergence was applied in order to draw
conclusions as to what future development
of market structures within food and beverages
industry is likely.

The results of the analysis show that the market
concentration in the Czech food and beverages
industry has increased on average in the period
covered by the data but the situation is different
in particular sectors. The level of concentration
has grown the most in the sectors with relatively

low concentration in the initial year of observation,
i.e. 2003, in comparison with the most concentrated
sectors in 2003, where only a small increase or even
decrease of concentration was observed. These
observations were validated by the application
of the absolute B-convergence model — initially
low-concentrated markets tend to concentrate faster
until they catch up with the high-concentrated
ones and in the long run, expected concentration
indicators are the same for all sectors, independently
of their initial value. However, the convergence
to the steady state is an extremely slow process,
as pointed out by de la Fuente (2000).

Nevertheless, the level of concentration




of the Czech food market is still low in comparison
with the subsequent stage of the commodity chain,
i.e. retail, which may cause a worse market position
of food processors and disproportions in profits
of processors and traders. Therefore, increasing
concentration on the food processing market may
help processors to better face the concentrated
retail and to have better bargaining position when
negotiating prices. On the contrary, the processors’
higher market power due to the increased market
concentration may lead to the abuse of this
market power relative to farmers, e.g. downward
pressure on prices of agricultural producers, which
can negatively influence the Czech agriculture.
As mentioned by Swinnen and Maertens (2007),
farmers may benefit from competition between
processing firms due to more equal rent sharing
reflected in higher producer prices and more
services to farmers. Since the food industry is
an important part of the commodity vertical
with significant influence on the performance
and competitiveness of the Czech agriculture,
policies should be designed for development
of a market structure to promote competition.

Corresponding author:
Ing. Ivana Blazkova, Ph.D.

The development of the market structure
at particular stages of the commodity chain
influences the formation of all price levels within
the chain and has an impact on all participants
in the production of food products — suppliers of raw
materials for food production, food manufacturers,
retail and wholesalers, consumers, policymakers
and also state control authorities. Therefore,
this area of research is important in agribusiness
and a deeper view on the impact of market structure
development on the price levels and performance
of agribusiness enterprises in the long run would
be interesting.
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