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A B S T R A C T

The article assesses the dynamic of Czechia’s agri-food 
intra-industry trade (IIT) with other EU countries. Methods 
such as Grubel-Lloyd index, Greenaway, Hine and Milner 
method, and Fontagné and Freudenberg method were 
applied using EUROSTAT bilateral trade data at 6-digit HS 
code from 1999 to 2022. Although the inter-industry trade 
still prevails in the structure of Czechia’s agri-food trade, 
the IIT intensity has increased. Nonetheless, the increase 
started to slow down and stopped in the last decade. The 
IIT is mostly vertical in nature and significant variations 
across specific agri-food sectors exist. Increased intensity 
of IIT indicates potentially positive welfare effects when 
compared to inter-industry trade and advocates the 
integration into the economic structures of the Single 
European Market. Findings inform policymakers in 
countries aspiring to EU membership when assessing the 
potential nature of the trade dynamic during participation 
in the Single European Market.
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Introduction

The accession of Czechia into the EU in 2004 meant liberalization of agri-food (A-
F) trade with former and new Member States, as well as further unification of the 
institutional framework by the adoption of, e.g., Common Trade and Agriculture 
policies. These changes led to an increase in the value and volume of A-F trade between 
Czechia and other EU Member States. The A-F trade in the region has increased and the 
share of EU countries in the territorial shape of Czechia’s A-F trade has grown to about 
90% (Smutka et al., 2018; Kuzmenko et al., 2022; Zdráhal et.al, 2024).

Multiple studies (Burianová, 2010; Smutka et al., 2012; Svatoš and Smutka, 2012; Bielik 
et al., 2013; Smutka et al., 2018; Bajan et al., 2021; Kuzmenko et al., 2022; Rumankova 
et al., 2022; Vondráček et al., 2022) assessed the nature and competitiveness of the 
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Czechia’s A-F trade using the traditional Ricardian approach that predicts trade as inter-
industrial. Inter-industry trade means trade flows between two countries are expected to 
be according to the comparative advantages of industries and with complementary goods 
with differing factor intensities. These studies analysed competitiveness from different 
vantage points. Among others, Burianová et al. (2010) studied the competitiveness 
and commodity structure of A-F trade after Czechia acceded to the EU using revealed 
comparative advantage methodology (2004 to 2008). They found Czechia to be most 
competitive in milk, sugar and sweets, oilseeds, and cereals. Study of Smutka et al. 
(2016) concluded that Czechia reveals comparative advantages in cereals, live animals, 
oilseeds, tobacco, dairy, sugar, animal and vegetable fats, and beverages.

There are several reasons for intensively studying the intra-industry trade (IIT) in 
A-F trade. Intra industry trade is simultaneous exports and imports within industries 
between countries of similar development levels and was one of the most important 
empirical finding of the 1960s concerning international trade (Fontagné et al., 2006). 

Traditional trade theory assumes constant returns to scale, a homogeneous product, and 
perfect competition. However, fundamental changes in the business environment in 
A-F value chains limit the applicability of these models as these general assumptions 
may no longer fully correspond to the reality of current food systems where product 
differentiation, economies of scale, and imperfect market structures have taken place 
(Reardon et al. 2003; Henderson and Isaac, 2017). The theoretical IIT models emphasize 
the existence of product differentiation, economies of scale, and imperfect market 
structures as major factors determining IIT. This is probably a reason why until recently 
most IIT studies have not paid much attention to the A-F trade. There is also general 
agreement that the activities of multinational companies and global value chains had a 
significant influence on the trade dynamic in recent years (Gereffi, 2014), even in the A-F 
trade segment (De Backer and Miroudot, 2013). This provides another reason to study 
IIT because the fragmentation of production and multinational companies organizing 
regional and global A-F value chains were identified as one of the drivers behind the 
dynamic of IIT (Falvey and Kierzkowski, 1987; Jones and Kierzkowski, 1990). 

Last, but not least, it is two decades since the Czech Republic became an EU member 
State in 2004 and started fully participating in the Single European Market. Existing 
studies of IIT proposed a positive relationship between the process of economic 
integration in the EU and IIT’s appearance. This has important implications because the 
increasing intensity of IIT leads to the positive welfare effects of economic integration 
because of the smaller social costs of IIT when compared to the social costs of structural 
changes stimulated by inter-industry specialization (Brülhart and Elliot, 1998; Cabral 
and Silva, 2006).

Against this backdrop, the article aims to assess the dynamic of Czechia’s agri-food 
intra-industry trade and reveals the country’s A-F IIT patterns with other EU countries 
during the participation in the Single European Market in the last two decades of 
Czechia’s EU membership.
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Although Czechia has already been included in some comparative studies on IIT (e.g. 
Jambor 2014; Łapińska, 2014; Ferto and Jambor, 2015; Jambor and Leitao, 2016), this 
article expands these analyses in terms of time coverage and details.

Theoretical background

Traditional economic theory explains ongoing trade between countries based on the 
theory of comparative advantages (so-called inter-industry trade). On the other hand, 
IIT is simultaneous exports and imports within industries between countries of similar 
development levels and was one of the most important empirical findings of the 1960s 
concerning international trade (Fontagné et al., 2006). Empirical studies have shown 
that IIT has been a phenomenon of growing importance in the structure of international 
trade (McCorrison and Sheldon, 1991; Fontagné et al., 2006; Krugman et al. 2012) and 
has been expanding also in the segment of A-F trade (e.g. Bojnec, 2001; Ferto, 2015; 
Jambor and Leitão, 2016; Benešová et al. 2020). 

While some authors expressed doubt that IIT exists because of its inconsistency 
with predictions of the Hechsher-Ohlin model, further shifts in trade theories started 
to develop theoretical explanations for trade in similar goods (e.g. Lancaster, 1980; 
Krugman, 1979, 1980, 1991; Brander, 1981; Shaked and Sutton, 1984; Helpman 
and Krugman, 1985; Falvey and Kierzkowski, 1987; Jones and Kierzkowski, 1990, 
2000; Lüthje, 2001). When compared to the Hecksher-Ohlin model, this new stream 
of trade theories indicates that the determinants behind IIT are product differentiation, 
economies of scale, imperfect market structures and the fragmentation of production 
process, and activities and sourcing strategies of multinational companies.

The existence of IIT is important because of its welfare implications. Traditional inter-
industry trade stimulates specialization of a country’s economic structure as predicted 
by the theory of comparative advantage. In other words, it is a process of specialization 
(for) those industries that reveal comparative advantages. Such a structural change 
involves significant adjustment costs of adaptation. The proponents of the so-called 
smooth adjustment hypothesis (Brülhart and Elliott, 1998; Cabral and Silva, 2006) 
suggest that IIT stimulates specialization, but inside the industry, not among industries. 
Thus, subsequent changes do not attract similar social costs as in the case of inter-
industry specialization and trade.

Materials and methods

Various methods exist to measure the intensity of intra-industry trade (IIT). A classic 
method of identifying intra-industry trade is a group of indicators based on the Ballasa 
index (Ballasa, 1965). Among these indicators, the most used is Grubel-Lloyd index 
(GL). The GL is defined as follows (Grubel and Lloyd, 1975):

                                              (1)
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where i is an industry, j is a year, EX  (IM ) is the export (import) value of a 
particular country. The GL index indicates the share of IIT in total trade and its calculation 
is based on a decomposition of total trade in trade overlaps (representing intra-industry 
trade) and the imbalance (inter-industry trade). The flows related to inter-industry trade 
are explained by traditional (Ricardian) trade theory, whereas intra-industry trade is 
explained by the new international trade theory (Fontagné and Freudenberg, 1997). The 
index can range between 0 (only inter-industry trade) and 1 (only intra-industry trade). 
The index can also be aggregated to the level of sectors and countries:

      where                                    (2)

where wi represents the share of industry i in the country’s total trade for the given 
product group.

The GL index has been extensively used despite continued criticism of both of its 
theoretical and empirical aspects. One of the reasons is a distortion in the event of 
a trade imbalance. As the imbalance increases, a higher share of inter-industry trade 
is reported and thus the share of IIT drops. The GL index also causes an analytical-
interpretive problem. Even if the trade flow decomposition is done, there is still the 
possibility of two different theoretical explanations (traditional trade theory or new 
international economics) for the same trade flow (Fontagné and Freudenberg, 1997). 
Also, the Grubel-Lloyd index allows distinguishing between horizontal and vertical 
IIT. Modified indices were proposed (e.g. Aquino, 1978) to overcome some of the 
problems. Nonetheless, resorting to the GL index while the alternative indices are 
available, implies that alternatives to GL index are probably still far from satisfactory.

An alternative methodology was introduced by Abd-El-Rahman (1986) and refined 
by Fontagné and Freudenberg (Fontagné and Freudenberg, 1997; (FF method) for 
inter- and intra-industry trade analysis. This methodology is based on the comparison 
of minority and majority trade flows. The trade flow is defined either as intra-industry 
(two-way trade) trade if the value of the minority trade flow represents at least a certain 
share of the majority trade flow; or is defined as inter-industry (one-way trade) trade, 
if the minority flow represents a lower share of the majority flow. A benchmark value 
(a share of a minority in the majority flow value) of 10% or 15% is typically chosen 
arbitrarily. The formal notation is as follows:

 
, where 

                              
(3)

If the value of the minority flow compared to the value of the majority flow is below 
this threshold, the trade exchange (export and import) is classified as inter-industry. If 
it is greater, it is classified as intra-industry (Fontagné and Freudenberg, 1997).



http://ea.bg.ac.rs 723

Economics of Agriculture, Year 72, No. 2, 2025, (pp. 719-739), Belgrade

Both the GL and FF methodologies are sensitive to product and geographical 
aggregation bias. IIT is sensitive to the choice of product aggregation and may thus 
suffer from aggregate/sectoral bias (Fontagné and Freudenberg, 1997). The more 
products are grouped together, the more intensive IIT will be identified. If calculations 
are not performed at the bilateral level, the intensity of IIT may be overestimated. 
The IIT is typically analyzed from trade data at the 4–6-digit HS numeric code or 
3-5 digit SITC code level.  A study by Finger (1975) suggested that the occurrence of 
IIT is normal because the existing classifications place goods of heterogeneous factor 
endowments in a single group. However, the evidence shows that intra-industry trade 
still occurs even when industries are highly disaggregated. Nonetheless to deal with 
Finger’s (Finger, 1975) argument 6-digit HS numeric codes are used in this article. The 
IIT was also calculated using 5-digit SITC code level to check the robustness of the 
results. The analysis of trade patterns is conducted on a strictly bilateral basis (between 
Czechia and each EU28 member state) to avoid geographical bias.

Unit prices of products are used (Abd-el-Rahman, 1991) to distinguish between 
horizontal and vertical IIT trade (and thus assess the quality of traded products). The 
initial idea is the assumption that relative prices should reflect the relative quality of 
products (Stiglitz, 1987). Horizontal IIT (HIIT) is therefore a trade with horizontally 
differentiated products, i.e. homogeneous products (perfect substitutes) of the same 
quality. Vertical IIT (VIIT) is then traded with vertically differentiated products with 
different prices that reflect different quality (Falwey, 1981). 

However, several authors point out that unit prices may not fully reflect differences in 
product quality (e.g., Crespo and Fontoura, 2004). The procedure for the separation 
of horizontal and vertical IIT was proposed by Greenaway, et al. (1994, 1995). Later 
the procedure was modified (Azhar and Elliott, 2006) to gain symmetrical form. IIT 
is considered horizontal if the following criterion of the ratio of unit prices (UV) of 
exports and imports is met. Otherwise, it is a vertical IIT. The procedure was further 
advanced by Blanes and Martin (2000) to do the decomposition of VIIT to high and 
low VIIT. Formally:

                                             
    (4)

Where UV is the unit price of the traded product. In the literature, the α is typically 
set as 15% or 25% (arbitrarily) to distinguish horizontal and vertical (low and high) 
product differentiation. A threshold of 15% is considered sufficient if differences in 
unit price correspond only to differences in quality (assuming perfect information). 
In a situation of imperfect information, the threshold of 15% would be too narrow 
and it would be more appropriate to set it at the level of 25%. However, setting this 
threshold value is arbitrary. A threshold of 25% is recommended for trade analysis 
of developing countries. We assume that a threshold of 15% should be appropriate 
because the EU’s single market area and the integration of institutions and rules limit 
situations of imperfect information. However, we perform a sensitivity analysis to 
assess the robustness of the results.
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The specific procedure for distinguishing horizontal and vertical (low and high) IIT 
depends on the applied method. One alternative is the Greenaway, Hine and Milner 
method (Greenaway et al, 1994, 1995; GHM) and is based on the decomposition of the 
Grubel-Lloyd index. Formally:

                                         (5)

where p is either a horizontal or vertical (low, high) trade type, i is a product group/
industry (i=1,...n) and k is a trading partner. Another alternative is the procedure 
suggested by Fontagné and Freudenberg (1997). Formally:

                                                 
(6)

The FF index is rather complementary than substitutive of the GHM. The FF index 
inclines to reach higher values than the GHM, and the values of the GHM index 
are typically between the values of the GL index and the FF index (Fontagné and 
Freudenberg, 1997).

The analysis of the dynamic of Czechia’s A-F IIT with other EU countries is using 
bilateral trade data from EUROSTAT database (EUROSTAT, 2024) at 6-digit HS 
numeric codes in the period 1999-2022. The nominal values of the trade flows are in 
current prices in EUR.

Results

Intensity and forms of A-F IIT

Although, with variations across methods (Figure 1), the inter-industry trade still 
prevails in the structure of the A-F trade between Czechia and EU Member States. 
Nonetheless, the intensity of the A-F IIT increased between 1999 and 2022. The figure 
(Figure 1) shows an increase in FF and GL indices indicating an increasing share of IIT 
in the structure of the A-F trade between Czechia and other EU Member States (while 
simultaneously a decreasing share of inter-industry trade). The analysis revealed two 
different trajectories in the dynamics of the A-F IIT intensity. First, scores of GL and 
FF (γ=0.10 and γ=0.15) indices suggest an increased intensity in Czechia’s A-F IIT 
with other EU Member States even before 2004. This corresponds with the process of 
partial and gradual liberalization of the A-F markets even before Czechia joined the 
EU and the EU common market. This increase in the intensity of IIT continued after 
Czechia acceded to the EU, until around 2014. The results also suggest that the Great 
Recession didn’t significantly influence the trend of increasing intensity of IIT. This 
is consistent with findings of existing empirical studies concluding that the intensity 
of A-F IIT in new EU Member States has increased in the new millennium following 
the liberalization at the global and regional level and the integration of the region into 
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the structures of the EU (e.g. Łapińska, 2014; Jámbor, 2015; Jámbor et al., 2016). 
Second, from about 2014 to the end of the period under review, the increase in the 
intensity essentially stalled. In other words, the proportion of IIT in the structure of 
Czechia’s A-F trade with other EU Member States has remained static. The outbreak 
of COVID-19 and the subsequent policy restrictive measures did not seem to influence 
this A-F IIT trajectory significantly.
Figure 1. Disentangling the A-F intra and inter-industry trade between Czechia and other EU 

member states; GL and FF indices; 1999-2022

Source: Own calculation and construction based on data retrieved from EUROSTAT (2024)

Next, the IIT was decomposed into its horizontal and (high and low) vertical components, 
applying both Fontagné and Freudenberg (FF) method and the Greenway, Hine and 
Milner (GHM) method (Figure 2). 

Both methods rely on the same assumption regarding the association of price, unit 
values, and the quality of traded products. The difference is that the GHM method 
further decomposes the GL index, while the FF method categorizes trade flows and 
computes the share of each category in total trade. The results suggest that Czechia’s 
A-F IIT mostly consists of vertical IIT. The increased intensity of the A-F IIT in 
the structure of Czechia’s A-F trade was due to the growth of both horizontally and 
vertically differentiated A-F products; however, the intensity of vertical IIT reached 
almost double the share when compared to the share of horizontal IIT (depending on 
the methods and parameters). The intensity of the vertical IIT increased throughout 
the period under review, indicating the exchange of products of different quality and 
revealing the specialization process taking place along the quality spectrum. The 
intensity of horizontal IIT started to decrease and stagnate in the second half of the 
period under scrutiny.
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Figure 2. Disentangling horizontal and (high and low) vertical IIT of Czechia with other EU 
member states using FF and GHM methodologies, 1999-2022

Source: Own calculation based on EUROSTAT (2024)

Note: H IIT – horizontal IIT, V IIT – vertical IIT, H VIIT – high vertical IIT, L VIIT - low vertical IIT

The vertical IIT was further disentangled into high- and low-quality categories, using the 
method of Blanes and Martin (2000). The results revealed that high-quality A-F IIT started 
to prevail in the last decade. In other words, within bilateral two-way A-F flows with other 
EU Member States, Czechia exported higher quality A-F products than it imported lower 
quality ones. More in detail, despite both low and high vertical IIT showed similar shares 
in the structure of A-F trade and shares of both forms were slightly increasing during the 
first half of the period under scrutiny, in the second half of the period the low vertical IIT 
started to stagnate and the high vertical IIT continued to grow.

Other structural characteristics of IIT and sensitivity analysis

Results show that the minority trade overlaps are more and more represented as a 
structural feature of Czechia’s A-F trade. The trade flows are defined either as IIT (two-
way trade) trade (the value of the minority trade flow represents at least a certain share 
of the majority trade flow) or as inter-industry (one-way trade) trade (minority flow 
represents a lower share of the majority flow) in FF methodology. The table (table 1) 
presents the share of two-way trade (IIT) and one-way trade (inter-industry) flows in 
the total A-F trade between the Czech and other EU Member States, according to the 
degree of overlap (the minority flow as a percentage of the majority flow) used in FF 
methodology and calculated at the 6-digit HS level.

The data shows that cases of extreme overlap between Czechia’s A-F exports and 
imports are rare. For example, less than 4% of A-F bilateral trade between Czechia 
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and other EU member states has an overlap of more than 90% through the period 
under review. On the other hand, 30.2% of Czechia’s A-F trade with other EU Member 
States was, in a strict sense, one-way (inter-industry) during 1999 (i.e. exports with no 
corresponding imports, and vice versa). In 2022, the one-way trade contributed only 
10.3% to Czechia’s A-F trade. The overlap of more than 10% represented about 25.3% 
of Czechia’s A-F trade in 1999 and about 46.2% of A-F trade in 2022.

Existing IIT empirical studies (Greenaway et al., 1995; Ferto and Jambor, 2015) 
propose that the choice of γ is arbitrary and the results for a threshold of 0.1 or 0.2 are 
the same or very similar. While results for γ=0.1 and γ=0.2 were about the same at the 
beginning of the period under review, results for both γ differ by about 7 percentage 
points at the end of the period. 

Table 1. FF method - sensitivity of IIT depending on the degree of overlap ( ) between export 
and import - 1999, 2011, 2022

Degree of trade 
overlap (%)

1999 2011 2022

TWT (%) OWT (%) TWT (%) OWT (%) TWT (%) OWT (%)

95 1.1 98.9 1.5 98.5 1.7 98.3
90 3.0 97.0 2.5 97.5 3.7 96.3
85 3.2 96.8 3.7 96.3 4.8 95.2
80 3.8 96.2 4.3 95.7 6.2 93.8
75 4.2 95.8 5.5 94.5 7.0 93.0
70 5.4 94.6 6.8 93.2 8.2 91.8
65 6.0 94.0 8.8 91.2 11.4 88.6
60 7.4 92.6 10.6 89.4 13.5 86.5
55 8.0 92.0 11.4 88.6 15.9 84.1
50 8.5 91.5 14.2 85.8 17.8 82.2
45 9.0 91.0 16.8 83.2 20.1 79.9
40 13.3 86.7 19.8 80.2 23.3 76.7
35 14.2 85.8 21.9 78.1 25.7 74.3
30 16.5 83.5 25.5 74.5 27.6 72.4
25 19.0 81.0 27.8 72.2 30.6 69.4
20 20.5 79.5 31.6 68.4 35.4 64.6
15 22.4 77.6 36.4 63.6 39.6 60.4
10 25.3 74.7 42.4 57.6 46.2 53.8
5 30.2 69.8 50.8 49.2 53.8 46.2
0 30.2 69.8 13.2 86.8 10.3 89.7

Source: Own calculation based on EUROSTAT (2023)

Note: TWT – two-way trade, OWT – one way trade
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Similarly, the choice of α also matters (Table 2), although literature proposes that α=15 
or α=20 should provide similar results. However, the sensitivity analysis of the relative 
importance of horizontal and vertical two-way trade (Table 2) shows the difference 
to be 15.9 percentage points in 1999 and 11.3 percentage points in 2022 when using 
α=15% and α=20%, respectively. The sensitivity analysis revealed that the results are 
slightly sensitive to the choice of the threshold values. Figure A1 (in the Appendix) 

shows that a higher value of  leads to a decrease in the level of identified IIT and to 
an increase in inter-industry trade. 

Table 2: FF method - sensitivity of relative importance of horizontal and vertical two-way trade 
in total IIT, 1999, 2011, 2022

Unit value 

threshold  
(%)

1999 2011 2022

TWTH (%) TWTV (%) TWTH (%) TWTV (%) TWTH (%) TWTV (%)

95 82.8 17.2 84.3 15.7 82.4 17.6
90 82.3 17.7 82.5 17.5 80.9 19.1
85 82.0 18.0 82.3 17.7 77.7 22.3
80 80.3 19.7 81.8 18.2 74.7 25.3
75 78.8 21.2 79.6 20.4 74.0 26.0
70 75.6 24.4 76.1 23.9 72.0 28.0
65 72.2 27.8 73.3 26.7 69.5 30.5
60 70.1 29.9 70.6 29.4 67.0 33.0
55 68.5 31.5 66.6 33.4 61.7 38.3
50 61.9 38.1 65.0 35.0 59.5 40.5
45 60.4 39.6 62.4 37.6 56.9 43.1
40 58.0 42.0 56.6 43.4 55.1 44.9
35 53.3 46.7 52.4 47.6 52.9 47.1
30 48.5 51.5 46.4 53.6 47.9 52.1
25 26.9 73.1 42.4 57.6 39.9 60.1
20 22.0 78.0 36.8 63.2 35.1 64.9
15 15.9 84.1 32.5 67.5 28.6 71.4
10 10.7 89.3 21.5 78.5 20.7 79.3
5 4.1 95.9 11.9 88.1 11.7 88.3

Source: Own calculation based on EUROSTAT (2023)

Sectoral analysis of IIT

The scores of FF and GL indices of the A-F IIT were analyzed on the sectoral level 
between Czechia and other EU Member States (Table 3). Sectors are described in the 
table in the Appendix (Table A1). The consistency test (Balance, 1987) of the indices as 
ordinal categories (cross-sector ranking) and calculated rank correlation coefficients for 
each pairing of both indices (FF and GL) revealed a high level of correlation (0.925), 
suggesting that FF and GL scores are highly consistent giving similar rankings of 
sectors regarding the intensity of IIT in a particular year. Therefore, we present here 
only the results for one method (the FF method).
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The results suggest that the intensity of A-F IIT between Czechia and other EU Member 
States in particular sectors differ (on average over the period under scrutiny) from 0.107 
(FF) HS03 to 0.697 (FF) HS18. Using FF scores, sectors such as HS05, HS09, HS17, 
HS18, HS19, and HS21 revealed FF scores higher than 0.5. This means that the IIT 
makes up more than half of the trade turnover of these sectors between Czechia and other 
EU Member States. On the other hand, sectors such as HS01, HS03, HS07, HS08, and 
HS10 revealed FF scores lower than 0.2 and inter-industry trade prevails in these sectors.
Table 3. Intensity of IIT for product groups (HS 2-digit) between Czechia and other EU member 
states, results of FF method (γ = 0.1; α=0.15) and GL method, index, selected years

1999-2022 1999-2002 2009-2012 2019-2022 1999-2022 1999-2002 2009-2012 2019-2022

1 0.189 0.158 0.183 0.14 0.1 0.074 0.111 0.093

2 0.208 0.126 0.232 0.195 0.124 0.088 0.145 0.105

3 0.107 0.023 0.168 0.078 0.062 0.023 0.074 0.055

4 0.415 0.318 0.391 0.416 0.264 0.219 0.263 0.267

5 0.642 0.643 0.667 0.587 0.367 0.269 0.408 0.343

6 0.218 0.217 0.217 0.173 0.107 0.119 0.094 0.099

7 0.199 0.097 0.226 0.225 0.12 0.06 0.127 0.134

8 0.189 0.052 0.2 0.21 0.125 0.035 0.137 0.136

9 0.579 0.166 0.6 0.765 0.368 0.12 0.364 0.503

10 0.136 0.04 0.168 0.147 0.091 0.037 0.112 0.097

11 0.255 0.056 0.259 0.386 0.154 0.04 0.148 0.231

12 0.387 0.208 0.48 0.48 0.234 0.113 0.344 0.275

13 0.402 0.384 0.404 0.369 0.237 0.198 0.245 0.206

14 0.368 0.256 0.299 0.505 0.197 0.1 0.212 0.228

15 0.368 0.244 0.368 0.389 0.23 0.15 0.224 0.229

16 0.359 0.028 0.44 0.558 0.181 0.021 0.218 0.251

17 0.629 0.611 0.672 0.592 0.408 0.422 0.442 0.358

18 0.697 0.61 0.719 0.719 0.447 0.456 0.473 0.398

19 0.657 0.597 0.61 0.731 0.363 0.357 0.337 0.397

20 0.343 0.21 0.352 0.467 0.215 0.142 0.213 0.28

21 0.687 0.467 0.744 0.794 0.43 0.303 0.458 0.525

22 0.431 0.266 0.503 0.498 0.26 0.167 0.294 0.266

23 0.349 0.06 0.358 0.605 0.24 0.041 0.226 0.452

24 0.286 0.538 0.261 0.225 0.154 0.228 0.131 0.166

FF (γ=0.1) GL

average average

Source: Own calculation based on EUROSTAT (2024)

Note: blue color indicates low scores and red color indicates high scores
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In the first half of the period (when the intensity of A-F IIT increased at the national 
level) the intensity of IIT increased in most sectors (except for HS06, HS13, and HS 
24) in the A-F trade between Czechia and EU Member States. In the second half of the 
period under scrutiny (when the intensity of A-F IIT started to stagnate at the national 
level) most of the sectors slightly decreased the intensity of IIT or slowed down the 
increase in intensity except for HS14 and HS19. At the end of the period, 9 out of 24 
sectors revealed an FF score higher than 0.5. Some sectors as HS09 and HS21 revealed 
FF scores even higher than 0.75 (prevailing strong intra-industry trade).

Figure 3. Change in intensity of IIT for product groups (HS 2-digit) between Czechia and 
other EU member states, results of FF method (γ = 0.1; α=0.15) and GL method, index, 

selected years

Source: Own calculation based on EUROSTAT (2024)

The trade flows of major sectors were decomposed into horizontal and vertical 
IIT components (figure 4). Seven major sectors in Czechia’s A-F trade with other 
EU Member States are HS04, HS23, HS21, HS02, HS19, HS22, and HS24 were 
contributing to 53.4% of the overall Czech Republic’s A-F trade turnover with other 
EU Member States in 2022. These sectors revealed mixed characteristics regarding the 
change in IIT’s intensity and composition when comparing the beginning and the end 
of the period under scrutiny. Both horizontal as well as vertical IIT have significantly 
increased in the product group HS21. The HS19 revealed a decrease in the intensity 
of vertical IIT on the one hand and an increase in the intensity of the horizontal IIT. 
The intensity of IIT (mostly vertical IIT) has decreased in the product group HS24. 
These results suggest that the specialization pattern differs among these sectors as well 
as it indicates the influence of sector-specific factors and their effect on IIT dynamics 
(besides the nationwide and general A-F sector-specific factors).
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Figure 4. Disentangling horizontal and vertical A-F IIT (γ = 0.1; α=0.15) of Czechia with EU 
Member States; major A-F sectors; selected years

FF method				    GHM method

Source: Own calculation based on EUROSTAT (2024)

Discussions and conclusions

The article aimed to assess the intensity and forms of Czechia’s A-F IIT with other EU 
Member States after two decades of membership in the EU.

The accession of Czechia into the EU in 2004 led to an increase in values and volumes 
of A-F trade between Czechia and former and new Member States. The intensity of 
trade in the region has increased and the share of EU countries in the territorial shape 
of Czechia’s A-F trade has become dominant.

Although with variations across methods the inter-industry (one-way trade) trade still 
prevails in the structure of the A-F trade between Czechia and EU Member States. 
Nonetheless, during the period under review, the intensity of the A-F IIT was increasing 
corresponding with the process of partial and gradual liberalization of the A-F markets 
when Czechia joined the EU. The Czechia’s A-F IIT mostly consists of vertical IIT 
indicating the exchange of products of different quality. The positive feature is that 
within the bilateral two-way A-F flows, Czechia exported higher quality A-F products 
than it imported lower quality ones. These results are in line with previous studies (e.g. 
Łapińska, 2014; Jambor, 2014; Jambor et al., 2016; Jambor and Leitão, 2016) on the 
A-F IIT in the region identifying the increased intensity and vertical nature of IIT in the 
new EU Member States. It also corroborates the positive relationship found between 
economic integration and IIT appearance (e.g. Krugman, 1991; Ecochard et al. 2006). 

In the last decade, the increase in the intensity of IIT essentially stalled. The possible 
explanation for this stagnation in the A-F IIT intensity could be the e.g. slowed economic 
growth in the EU after the Great Recession, change in global value chains activities, and 
uncertain external and domestic environments that have reshaped trade patterns (e.g. 
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Kobrin, 2020; Pawlak et al., 2021). Identification of the reasons behind this change in 
trend opens questions for further research and was not the aim of this article.

The importance of inter-industry trade identified in this study suggests that the 
comparative advantages of individual A-F sectors are still substantially shaping the 
dynamic of Czechia’s A-F trade. Nonetheless, the increased intensity of the IIT in 
Czechia’s structure of A-F trade suggests the increased importance of other determinants 
(product differentiation, economies of scale, activities of multinational companies, 
and fragmentation of the production process) shaping Czechia’s A-F trade. This puts 
existing studies on Czechia’s distribution of comparative advantages among A-F sectors 
(e.g. Burianová et al., 2010; Smutka et al., 2016; Smutka et al., 2018; Vondráček et al., 
2022; Kuzmenko et al., 2022) into perspective. These studies found Czechia to be most 
competitive (revealed comparative advantages) in live animals (HS01), milk (HS04), 
cereals (HS10), sugar and confectionery (HS17), oilseeds, vegetable oils (HS12) and 
beverages (HS22). Results in this article show dominance of inter-industry trade in 
these HS categories, except for sugar and confectionery (HS17) and beverages (HS22) 
that contain differentiated products and thus the IIT is relatively high. Traditional trade 
theories suggest that Czechia A-F exports are going to evolve around those products/
industries revealing comparative advantages. The results in this article suggest the 
increasing relevance of IIT theoretical models and more complex Czechia’s A-F trade 
pattern with other EU member states.

Surprisingly and contrary to some existing empirical studies (Greenaway et al., 1995; 
Ferto and Jambor, 2015), the choice of parameters γ and α in FF and GHM methods 
matters. The minority trade overlaps are increasingly represented in Czechia’s A-F 
trade and α=15 and α=20 do not provide similar results. Also, from a methodology 
point of view, the result of the analysis indicates that using different methodologies to 
assess the IIT reveals and/or confirms that Fontagné and Freudenberg (1997) method 
provides higher intensity scores of IIT when compared to results of GL index.

Given the evidence of beneficial economic outcomes from the increased intensity of 
IIT, this study advocates the positive welfare effects of European economic integration 
in the A-F sectors of Czechia because of the smaller social costs than the structural 
changes stimulated by inter-industry specialization. In other words, the increased 
intensity of A-F IIT that followed Czechia’s integration into the EU softened the 
integration process by allowing the country’s A-F sectors to partially avoid harsh 
adjustments. Nonetheless, the results of this study show the diversity of IIT intensity 
in particular A-F sectors. The results suggest that the increased intensity of the IIT in 
the structure of Czechia’s A-F trade with other EU Member States was mostly due to 
the growth of trade with vertically differentiated A-F products. It indicates ongoing 
specialization along the quality spectrum.

Findings in this study can help inform industrial, agricultural, and trade policymakers 
when assessing the nature of liberalization and structural transformation of A-F sectors 
in Czechia as well as when assessing the potential benefits and risks. Also, findings 
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in this study help to inform countries aspiring to EU membership when assessing the 
nature of A-F trade dynamics during participation in the Single European Market.

Having said this, the results indicate that the increase in the intensity of Czechia’s A-F 
IIT with other EU Member States essentially stalled in the last decade. This opens 
questions for further research 1) Is it a specific change in Czechia or it is a more general 
trend among the EU Member States; 2) what factors are causing this change in the 
trend; 3) what IIT theoretical models explain the dynamic and structural features of the 
Czechia’s A-F IIT trade.

Conflict of interests 

The author declare no conflict of interest.

References

1.	 Abd-el-Rahman, K. (1991). Firms’ competitive and national comparative 
advantages as joint determinants of trade composition. Review of World Economics, 
127(1), 83–97. http://dx.doi.org/10.1007/BF02707312 

2.	 Aquino, A. (1978). Intra-industry trade and inter-industry specialization as 
concurrent sources of international trade in manufactures. Review of World 
Economics, 114 (2), 275–296. http://dx.doi.org/10.1007/BF02696475.

3.	 Azhar, A. & Elliott, R. (2006). On the Measurement of Product Quality in 
Intra-Industry Trade. Review of World Economics, 142(3), 476-495. https://doi.
org/10.1007/s10290-006-0077-5 

4.	 Bajan B., Genstwa N. & Smutka L. (2021). The similarity of food consumption 
patterns in selected EU countries combined with the similarity of food production 
and imports. Agric. Econ. – Czech, 67(8), 316–326.

5.	 Balassa, B. (1965). Trade liberalisation and “revealed” comparative advantage. The 
Manchester School, 33(2), 99–123. http://dx.doi.org/10.1111/j.1467-9957.1965.
tb00050.x 

6.	 Benesova, I., Smutka, L., Hinke, J. & Laputkova, A. (2020). Competitiveness of 
mutual agrarian foreign trade of the post-soviet countries. E a M: Ekonomie a 
Management, 23(3), 49-66. https://doi.org/10.15240/tul/001/2020-3-004 

7.	 Bielik, P., Smutka, L., Svatoš, M., & Hupková, D. (2013). Czech and Slovak 
agricultural foreign trade - two decades after the dissolution. Agric. Econ. – Czech, 
59(10), 441-453. https://doi.org/10.17221/26/2013-AGRICECON

8.	 Blanes, J. V. & Martin, C. (2000). The nature and causes of intra-industry trade: 
back to the comparative advantage explanation? The case of Spain. Review of 
World Economics, 136(3), 423–441. http://dx.doi.org/10.1007/BF02707288 

9.	 Bojnec, S. (2001). Patterns of Intra-Industry Trade in Agricultural and Food 
Products During Transition. Eastern European Economics, 39(1), 61-89. https://
doi.org/10.1080/00128775.2001.11040984 



734 http://ea.bg.ac.rs

Economics of Agriculture, Year 72, No. 2, 2025, (pp. 719-739), Belgrade

10.	 Brander, J. (1981). Intra-industry trade in identical commodities. Journal 
of international economics, 11(1), 1-14. https://doi.org/10.1016/0022-
1996(81)90041-6 

11.	 Brulhart, M. & Elliot R. (1998). Adjustment to European single market: inferences 
from intraindustry trade patterns. Journal of Economic Studies, 25, 225-247. 
https://doi.org/10.1108/01443589810215360 

12.	 Burianová J. (2010). The trends of the agrarian foreign trade of CR after accession 
to EU, Competitiveness of Commodities. AGRIS on-line Papers in Economics and 
Informatics, 2(1), 3-11. https://doi.org/10.22004/ag.econ.96857 

13.	 Cabral, M. & Silva, J. (2006). Intra-industry trade expansion and employment 
reallocation between sectors and occupations. Review of World Economics, 142(3), 
496–520. https://doi.org/10.1007/s10290-006-0078-4

14.	 Crespo, N. & Fontoura, M. (2004). Intra-industry trade by types: What can we 
learn from Portuguese data? Review of World Economics, 140(1), 52-79. https://
doi.org/10.1007/BF02659710 

15.	 De Backer, K. & Miroudot, S. (2013). Mapping Global Value Chains. OECD 
Publishing, Paris.

16.	 Ecochard, P., Fontagné, L., Gaulier, G. & Zignago, S. (2005). Intra-industry trade 
and regional integration. MPRA Paper 44182. 

17.	 EUROSTAT (2024). Database. International trade in goods [Online]. Available at: 
https://1url.cz/41thz (accessed: 05.05. 2024).

18.	 Falvey, R. E. (1981). Commercial policy, and intra-industry trade. Journal 
of international economics, 11(4), 495-511. https://doi.org/10.1016/0022-
1996(81)90031-3 

19.	 Falvey, R. E. & Kierzkowski, H. (1987). Product Quality, Intra-industry Trade and 
(Im)perfect Competition [in] Kierzkowski H. (ed.), Protection and Competition in 
International Trade, Basil Blackwell, Oxford and New York.

20.	 Fertő, I. (2015). Horizontal intra-industry trade in agri-food products in the 
enlarged European Union. Studies in Agricultural Economics, 117(2), 1-7. https://
doi.org/10.22004/ag.econ.208883 

21.	 Ferto, I. & Jambor, A. (2015). Drivers of vertical intra-industry trade: the case of 
the Hungarian agri-food sector, Agricultural Economics, 46(1), 113-123. https://
doi.org/10.1111/agec.12144 

22.	 Finger, J. M. (1975). Trade overlap and intra-industry trade. Economic Inquiry, 
13(4), 581–589. http://dx.doi.org/10.1111/j.1465-7295.1975.tb00272.x 

23.	 Fontagne, L., Freudenberg, M. (1997). Intra-industry Trade: Methodological 
Issues Reconsidered. CEPII, Paris, 97.1.

24.	 Fontagné, L., Freudenberg, M. & Gaulier, G. (2006). A Systematic Decomposition 
of World Trade into Horizontal and Vertical IIT. Review of World Economics, 
142(3), 459-475. https://doi.org/10.1007/s10290-006-0076-6 



http://ea.bg.ac.rs 735

Economics of Agriculture, Year 72, No. 2, 2025, (pp. 719-739), Belgrade

25.	 Gereffi, G. (2014). Global Value Chains in a Post-Washington Consensus World. 
Review of International Political Economy, 21(1), 9-37. https://doi.org/10.1080/0
9692290.2012.756414 

26.	 Grubel H. & Lloyd P. (1975). Intra-Industry Trade: The Theory and Measurement 
of Intra-Industry Trade in Differentiated Products. Macmillan, London.

27.	 Greenaway, D., Hine, R. & Milner, C. (1994). Country-specific factors and the 
pattern of horizontal and vertical intra-industry trade in the UK. Review of World 
Economics, 130(1), 77–100. http://dx.doi.org/10.1007/BF02706010 

28.	 Greenaway, D., Hine, R. & Milner, C. (1995). Vertical and horizontal intra-industry 
trade: a cross industry analysis for the United Kingdom. Economic Journal, 
105(433), 1505–1518. http://dx.doi.org/10.2307/2235113 

29.	 Helpman, E. & Krugman, P. R. (1985). Market structure and foreign trade. 
Increasing returns, imperfect competition and the international economy. MIT 
Press, Cambridge M.A.

30.	 Henderson, H. & Isaac, A. G. (2017). Modern value chains and the organization 
of Agrarian production. American Journal of Agricultural Economics, 99(2), 379–
400. https://doi.org/10.1093/ajae/aaw092 

31.	 Jambor, A. (2014). Country-Specific Determinants of Horizontal and Vertical Intra-
industry Agri-food Trade: The Case of the EU New Member States. Journal of 
Agricultural Economics, 65(3), 663-682. https://doi.org/10.1111/1477-9552.12059 

32.	 Jambor, A. (2015). Country-and industry-specific determinants of intra-industry 
trade in agri-food products in the Visegrad countries. Studies in Agricultural 
Economics, 117(2), 93–101. http://dx.doi.org/10.7896/j.1514 

33.	 Jambor, A., Balogh, J. & Kucsera, P. (2016). Country and industry specific 
determinants of intra-industry agri-food trade in the Baltic Countries. Agric.Econ. 
– Czech, 62(6), 280–291. https://doi.org/10.17221/153/2015-AGRICECON 

34.	 Jambor, A. & Leitão, N. (2016). Industry-specific determinants of vertical intra-
industry trade: the case of EU new member states’ agri-food sector. Post-Communist 
Economies, 28(1), 34-48. https://doi.org/1080/14631377.2015.1124553

35.	 Jones, R. W. & Kierzkowski, H. (1990). The role of services in production and 
international trade: A theoretical framework, [in] Jones, R.W. and Kruger A. (eds.) 
The political economy of international trade.

36.	 Jones, R., W. & Kierzkowski, H. (2000). A framework for fragmentation [in] 
Arndt S., Kierzkowski W. (eds.) Fragmentation and international trade, Oxford 
university press.

37.	 Kobrin, S. (2020). How globalization became a thing that goes bump in the night. 
Journal of International Business Policy, 3, 280-286. https://doi.org/10.1057/
s42214-020-00060-y 



736 http://ea.bg.ac.rs

Economics of Agriculture, Year 72, No. 2, 2025, (pp. 719-739), Belgrade

38.	 Krugman, P. R. (1979). Increasing returns, Monopolistic competition, and 
international Trade. Journal of International Economy, 9(4),469-479. https://doi.
org/10.1016/0022-1996(79)90017-5 

39.	 Krugman, P. R. (1980). Scale economies, Product differentiation and the pattern of 
trade. American Economic review, 70(5), 950-959.

40.	 Krugman, P. R (1991). Geography and Trade. The MIT Press, Cambridge.
41.	 Krugman, P. R., Obstfeld, M. & Melitz, M. J. (2012). International Economics: 

Theory and Policy (9th ed.). Addison-Wesley, Boston.
42.	 Kuzmenko, E., Rumankova, L., Benesova, I. & Smutka, L. (2022). Czech 

Comparative Advantage in Agricultural Trade with Regard to EU-27: Main 
Developmental Trends and Peculiarities. Agriculture-BASEL, 12(2), 1-22. https://
doi.org/10.3390/agriculture12020217 

43.	 Lancaster, K. (1980). Intra-Industry Trade Under Perfect Monopolistic Competition. 
Journal of International Economics, 10, 151-175. https://doi.org/10.1016/0022-
1996(80)90052-5 

44.	 Lapinska, J. (2014). Determinants of Intra-Industry Trade in Agricultural and 
Food Products between Poland and EU Countries. DANUBE: Law and Economics 
Review, 5(3),159-172. https://doi.org/10.2478/danb-2014-0009 

45.	 Lüthje, T. (2001). Intraindustry trade in intermediate goods. International Advances 
in Economic Research, 7(4), 393–408. https://doi.org/10.1007/BF02295769 

46.	 McCorriston, S. & Sheldon, I. M. (1991). Intra-Industry Trade and Specialization 
in Processed Agricultural Products: The Case of the US and the EC. Review of 
Agricultural Economics, 13(2), 173-184. https://doi.org/10.2307/1349635 

47.	 Pawlak K., Smutka L., Kotyza P. (2021): Agricultural Potential of the EU 
Countries: How Far Are They from the USA? Agriculture, 11(4): 1-21, https://doi.
org/10.3390/agriculture11040282 

48.	 Reardon T., Timmer, C., Barrett C. & Berdegue. J. (2003). The Rise of Supermarkets 
in Africa, Asia, and Latin America. American Journal of Agricultural Economics, 
85(5), 1140–1146. http://dx.doi.org/10.1111/j.0092-5853.2003.00520.x

49.	 Rumankova L.; Kuzmenko E.; Benesova I. & Smutka L. (2022). Selected EU 
Countries Crop Trade Competitiveness from the Perspective of the Czech Republic. 
Agriculture, 12(127), 2-31. https://doi.org/10.3390/agriculture12020127 

50.	 Shaked, A. & Sutton J. (1984). Natural oligopolies and international trade [in] 
Kierzowski H. (ed.) Models of trade in differentiated goods, Discussion papers in 
international economics

51.	 Smutka L., Burianová J. & Belová A. (2012). The Comparative advantage of Czech 
Agricultural Trade in relation to the most important trade partners countries in the 
region of 2008–2011. Acta Universitatis Agriculturae et Silviculturae Mendelianae 
Brunensis, 60(7), 273–288. https://doi.org/10.11118/actaun201260070273



http://ea.bg.ac.rs 737

Economics of Agriculture, Year 72, No. 2, 2025, (pp. 719-739), Belgrade

52.	 Smutka L., Maitah M. & Svatoš M. (2018). Changes in the Czech agrarian foreign 
trade competitiveness – different groups of partners’ specifics. Agric. Econ. – 
Czech, 64(9), 399-411. https://doi.org/10.17221/399/2016-AGRICECON

53.	 Svatoš M. & Smutka L. (2012). Development of Agricultural Trade of Visegrad 
Group Countries in Relation to EU and Third Countries. AGRIS on-line Papers in 
Economics and Informatics, 4(3): 1-15.

54.	 Stiglitz, J. E. (1987). The causes and consequences of the dependence of quality on 
price. Journal of Economic Literature, 25(1), 1–48.

55.	 Vondráček M., Smutka L., Vacek T., Pulkrábek J., Timoshenkova I. & Maitah K. 
(2022). Distribution of Comparative Advantages on Sugar Market in EU Countries 
and Specific Position of Czech Exports. LCaŘm, 138(11), 374–384.

56.	 Zdráhal I., Lategan F.S. & van der Merwe M. (2023). A constant market share 
analysis of the competitiveness of the Czech Republic’s agri-food exports (2002–
2020) to the European Union. Agric. Econ. – Czech, 69(12), 498–509. https://doi.
org/10.17221/248/2023-AGRICECON 

Appendix

Table A1: Specific product groups according to Harmonized System (HS) classification

Code Description

01 LIVE ANIMALS

02 MEAT AND EDIBLE MEAT OFFAL

03 FISH AND CRUSTACEANS, MOLLUSCS AND OTHER AQUATIC INVERTEBRATES

04 DAIRY PRODUCE; BIRDS’ EGGS; NATURAL HONEY; EDIBLE PRODUCTS OF 
ANIMAL ORIGIN, NOT ELSEWHERE SPECIFIED OR INCLUDED

05 PRODUCTS OF ANIMAL ORIGIN, NOT ELSEWHERE SPECIFIED OR INCLUDED

06 LIVE TREES AND OTHER PLANTS; BULBS, ROOTS AND THE LIKE; CUT FLOWERS 
AND ORNAMENTAL FOLIAGE

07 EDIBLE VEGETABLES AND CERTAIN ROOTS AND TUBERS

08 EDIBLE FRUIT AND NUTS; PEEL OF CITRUS FRUIT OR MELONS

09 COFFEE, TEA, MATE AND SPICES

10 CEREALS

11 PRODUCTS OF THE MILLING INDUSTRY; MALT; STARCHES; INULIN; WHEAT 
GLUTEN

12 OIL SEEDS AND OLEAGINOUS FRUITS; MISCELLANEOUS GRAINS, SEEDS AND 
FRUIT; INDUSTRIAL OR MEDICINAL PLANTS; STRAW AND FODDER

13 LAC; GUMS, RESINS AND OTHER VEGETABLE SAPS AND EXTRACTS
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14 VEGETABLE PLAITING MATERIALS; VEGETABLE PRODUCTS NOT ELSEWHERE 
SPECIFIED OR INCLUDED

15 ANIMAL OR VEGETABLE FATS AND OILS AND THEIR CLEAVAGE PRODUCTS; 
PREPARED EDIBLE FATS; ANIMAL OR VEGETABLE WAXES

16 PREPARATIONS OF MEAT, OF FISH OR OF CRUSTACEANS, MOLLUSCS OR OTHER 
AQUATIC INVERTEBRATES

17 SUGARS AND SUGAR CONFECTIONERY

18 COCOA AND COCOA PREPARATIONS

19 PREPARATIONS OF CEREALS, FLOUR, STARCH OR MILK; PASTRYCOOKS’ 
PRODUCTS

20 PREPARATIONS OF VEGETABLES, FRUIT, NUTS OR OTHER PARTS OF PLANTS

21 MISCELLANEOUS EDIBLE PREPARATIONS

22 BEVERAGES, SPIRITS AND VINEGAR

23 RESIDUES AND WASTE FROM THE FOOD INDUSTRIES; PREPARED ANIMAL 
FODDER

24 TOBACCO AND MANUFACTURED TOBACCO SUBSTITUTES

Source: EUROSTAT 2024

Figure A1: Disentangling horizontal and (high and low) vertical IIT of the Czech Republic 
with other EU member states using FF and GHM methodologies, 1999-2022
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Source: Own calculation based on EUROSTAT (2023)

Note: H IIT – horizontal IIT, V IIT – vertical IIT, H VIIT – high vertical IIT, L VIIT - low 
vertical IIT


