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Intra-industry trade of Hungarian agricultural 

products and the EU-accession

Jámbor, Attila1

Abstract

This paper analyses structural changes in Hungarian agricultural trade after EU accession, especially 
considering intra-industry trade. Results suggest that EU accession raised the intensity of trade contacts but had 
a negative impact on trade balance. After accession, national agricultural exports by countries and products has 
shown a high but decreasing level of concentration, while in the case of agricultural imports, concentration was 
increasingly high by country and constantly low by product. Agricultural trade between Hungary and EU-15 is 
basically inter-industrial in nature, though the role of intra-industry trade is increasing.
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Introduction

In 2004, Hungary joined the European Union (EU) along with nine other Central and Eastern 
European Countries, causing several changes in the fi eld of agriculture. One of the major changes 
was the transformation of national agricultural trade, as indicated by several authors (Kiss 2008, 
Fertő 2006). The aim of the paper is to analyse the effects of EU accession on agricultural trade, 
especially considering intra-industry trade, by using recent data. New trade theories stress that an 
increase in economic integration can be particularly seen in the increase of intra-industry trade 
(Greenaway et al. 1995, Brülhart 1994). In contrast with traditional trade theories focusing on com-
parative advantages and trade fl ows between different industries, intra-industry trade is based on 
economies of scale and imperfect competition and trade fl ows between products belonging to the 
same industry. Its essence is that two countries export and import similar products simultaneously. 
Observing changes in intra-intra-industry trade is useful since they provide numerical expressions 
of probable trade advantages arising from integration and changes in trade structure (Bojnec and 
Hartman, 2004).

The paper, therefore, seeks to expand the scant literature of the fi eld by providing a compre-
hensive analysis of the effects of EU accession on national agricultural trade. In order to meet this 
aim, it uses the literature of intra-industry trade. First of all, the literature of intra-industry trade is 
reviewed, followed by the analyses of changes in national agricultural trade. Afterwards, several 
calculations are made to assess structural changes in national agri-food trade.

Data used in the article are based on the OECD trade database using SITC system, four digit 
breakdown. Agricultural trade is defi ned as trade in SITC 0 (food and live animals), resulting in 132 
product groups using the four digit breakdown. As to agricultural industry, a unit of agricultural 
products with similar characteristics is meant. The article works with trade data between 2000-2007, 
which period is divided into two sub-periods (2000-2003, 2004-2007) in order to assess effects of 
EU accession clearly. In this context, the EU is defi ned as the member states of the EU-15. In some 
cases data for Luxemburg are missing due to lack of trade and thereby interpretation of indices.

1 Corvinus University of Budapest, Budapest, Hungary. attila.jambor@uni-corvinus.hu
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Theory of intra-industry trade

The notion of intra-industry trade fi rst appeared in the 1960’s when it turned out that coun-
tries with similar technologies and factor endowment started to export and import products at the 
same time within industries (Verdoorn, 1960, Dréze, 1961). In the 1970’s, an increasing amount of 
research dealt with this issue, providing a theoretical basis for the “new trade theories”. The fi rst 
great work summarising the topic was that of Helpman and Krugman (1985), creating a framework 
for new trade theories and thereby for intra-industry trade theory by using the Chamberlin monopo-
listic competition theory. The authors pointed out that comparative advantages drive inter-industry 
trade through specialisation, while economies of scale drive intra-industry trade. In the latter case, 
companies concentrate on the production of new product varieties for which a demand exists.

The work of Helpman and Krugman (1985) was developed further by many scientists. Berg-
strand (1990) analysed the rate of income, factor endowment and intra-industry trade processes 
through the gravity theory, while Markusen and Venables (1998) incorporated transportation costs 
and multinational fi rms into the original model. Schmitt and Yu (2001) created a model in which 
non-traded goods appear as a fi xed cost of export and demonstrated a correlation between the level 
of economies of scale and the extent of trade. Davis (1995) showed that constant returns to scale 
and perfect competition can also generate intra-industry trade, while this thought was developed 
further by Cukrowski and Aksen (2003) by showing that the existence of intra-industry trade can be 
extended to homogenous products. In turn, Qasmi and Fausti (2001) and Berkum (1999) found that 
the higher level of intra-industry trade refers to a more developed economic integration.

Falvey (1981) has also dealt with the model of intra-industry trade and showed that the origi-
nal model is only valid for the so called homogenous products, besides which companies differenti-
ate their products by quality. According to the pioneering work of the author, notions of horizontal 
and vertical product differentiation have come into existence in the literature. The former refers to 
homogenous products with the same quality (perfect substitute), while in the latter case products 
have different quality and price. The distinction has huge signifi cance as by concentrating on differ-
ent quality products sold in intra-industry trade fl ows, characteristics of industries and countries will 
also be different (Greenaway et al. 1995). Moreover, it is demonstrable that horizontal intra-industry 
trade is associated with low adjustment costs, known as the “smooth adjustment hypothesis” in the 
literature (Brülhart, 1999). However, the same cost for vertical intra-industry trade can be signifi -
cantly higher for two reasons: (1) because of differences in the factor content of export and import; 
(2) because of the possibly existing negative welfare effects (Fertő, 2005).

Empirical background of intra-industry trade in agricultural products

Although the importance of intra-industry trade in agricultural products is increasing, rela-
tively little research has been made on the measurement and determination of its root causes (Sarker 
and Surry, 2006). Intra-industry trade of agricultural products in Iran was analysed by Rasekhi 
(2008) and showed that in 1997-2003 3-6% of Iran’s trade was intra-industry in its nature but that 
this rate is increasing. By analysing intra-industry trade in agricultural products of China, Wang 
(2009) pointed out that its signifi cant growth between 1996 and 2005 was mainly due to the increase 
of vertical intra-industry trade. Bojnec and Hartmann (2004) applied Grubel-Lloyd (GL) and mar-
ginal intra-industry trade indices to Slovenian agricultural trade and found that in spite of trade 
agreements, Slovenia’s agricultural trade is still inter-industrial, especially in cases of bulk goods 
with low value added. Furthermore, the increase of Slovenian agricultural intra-industry trade is due 
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to the increasing rate of processed agricultural products, basically determining the competitiveness 
of the country (Bojnec et al. 2005). Similar conclusions were drawn by Luka and Levkovych (2004), 
who found Ukrainian agricultural trade to be predominantly inter-industrial and thereby based on 
comparative advantages.

Bojnec and Fertő (2008) analysed the integration of agricultural trade between South-East 
Europe and EU-15 and found that in spite of the predominantly inter-industry nature of trade in 
this respect, the proportion of vertical intra-industry trade in total agricultural trade is increasing, 
generating a change in resource allocations between agricultural sectors. Moreover, the authors 
showed that agricultural trade of different quality and price products between the two regions is a 
consequence of trade liberalisation, economic growth and the transition in agricultural sectors. By 
analysing the competitiveness of cotton and wheat production in Central Asia, Levkovych (2008) 
demonstrated that the low level of agricultural intra-industry trade in the countries analysed is due to 
the specialisation of agricultural production, which in turn is a consequence of natural endowments 
and earlier political decisions.

Fertő (2004, 2005, 2006, 2007, 2008, 2009) and Fertő and Hubbard (2001, 2003) have dealt 
with intra-industry trade of Hungarian agricultural products traded with the EU and calculations 
were made for 255 product groups during the period 1992-1998. The clear result is that agricul-
tural trade between Hungary and EU-15 in the period analysed was mainly inter-industry in nature, 
though the intra-industrial part was dominated by vertical trade.

Methods of measuring intra-industry trade

Several methods exist to measure intra-industry trade. Firstly, the classical Grubel-Lloyd 
(GL) index, which is expressed formally as follows (Grubel and Lloyd, 1975):

 (1)

where X
i
 and M

i 
are the value of exports and imports of product category i in a particular 

country. The GL index varies between 0 (complete inter-industry trade) and 1 (complete intra-indus-
try trade) and can be aggregated to level of countries and industries as follows:

 where 
( )

w
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X M
i

i i
i

n

i i
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=
+
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=
/  (2)

where w
i
 comes from the share of industry i in total trade. The high level of intra-industry 

trade between two countries refers to higher degree of economic integration (Fertő and Hubbard, 
2001). After 1975, several authors criticised the GL-index, for fi ve main reasons: (1) aggregate or 
sectoral bias, (2) trade imbalance problem, (3) geographical bias, (4) inappropriateness to sepa-
rate horizontal and vertical intra-industry trade (HIIT and VIIT), (5) inappropriateness for treating 
dynamics (Erdey, 2005). Detailed discussion of the fi rst four problems would distract from the basic 
aim of this paper; a comprehensive review can be found in Fertő (2004).

The fourth problem of the GL index is given by the joint treatment of horizontal and vertical 
trade. Literature suggests several possibilities for solving this problem. Among these solutions, the 
most widespread one is based on unit values developed by Abd-el Rahman (1991). The underlying 
presumption behind unit values is that relative prices are likely to refl ect relative quantities (Stiglitz, 
1987). According to the widespread view in the literature based on this presumption, horizontally 
differentiated products are homogenous (perfect substitutes) and of the same quality, while ver-



98

Intra-industry trade of Hungarian agricultural products and the EU-accession

tically differentiated products have different prices refl ecting different quality (Krugman (1979), 
Falvey (1981)). According to the method of Greenaway et al. [1995], a product is horizontally dif-
ferentiated if the unit value of export compared to the unit value of import lies within a 15% range. 
If this is not true, the GHM method is talking about vertically differentiated products.

The fi fth problem is the inappropriateness of treating dynamics, which the concept of mar-
ginal intra-industry trade seeks to solve. According to the new approach, there is a need to create 
and apply such an index, which is able to measure, contrary to static GL-type indices, changes in 
intra-industry trade between two time periods. Brülhart (1994) was the fi rst to provide the follow-
ing dynamic version of the GL-index, which is able to measure intra-industry trade between two 
selected time periods:

 (3)

where X
i
 and M

i
 means the same as in case of GL index, while ∆ represents the change in 

trade between two years. As with the GL-index, the value of the A index also varies between 0 and 
1, where the two extremes mean exactly the same as in the case of GL-indices. Unlike the GL-index, 
however, the A index provides information on the direction and structure of changes in trade fl ows 
(Brülhart, 1994).

Although the A index partly solves problems of dynamics of GL-type indices, it also gener-
ates new ones. Oliveras and Terra (1997) analysed the A index and found that there is no direct 
relationship between the A index of a certain period and the corresponding index of its sub-periods. 
Furthermore, there is no general relationship between the A index of a certain industry and the cor-
responding indices of its sub-industries. It can be concluded that the A index is quite sensitive to 
the choice of period and industry aggregation. A further problem with the A index (as with the GL-
index) is that it cannot distinguish between HIIT and VIIT and may underestimate the importance 
of intra-industry trade (Thom and McDowell, 1999). Therefore, the authors propose the following 
modifi ed method in order to distinguish HIIT and VIIT: let A

w
 mean horizontal marginal intra-

industry trade, while A
j
 total marginal intra-industry trade as follows:

 (4)

where w
i
 are appropriate weights. Formula of A

j
 is as follows:

 (5)

where  and . Vertical marginal intra-industry trade is defi ned simply by 

the simple difference between the two as follows: A
j
-A

w
.



99

Intra-industry trade of Hungarian agricultural products and the EU-accession

The various methods used in this paper are summarised in Figure 1, demonstrating the dif-
ferent types of trade.

Figure 1: Types of trade

UV
i
X = Export unit value (export value/export quantity)

UV
i
M = Import unit value (import value/import quantity)

Source: Own composition

It is clear from Figure 1 that export and import of the same or similar products at the same 
time is associated with intra-industry trade, while trade of different products refers to inter-industry 
trade. Intra-industry trade consists of horizontal and vertical trade, determined by the unit value of 
export and import unit values, according to the equation in Figure 1. Marginal trade, in turn, visual-
ises the changes in time for all categories.

Changes in agricultural trade with the EU-15

The share of the EU-15 in Hungarian agricultural trade was stable before 2004, while it signifi -
cantly changed after accession (Figure 2). In the period 2000-2003, 40-50% of national agricultural 
export, import and trade balance was coming from trade with EU-15, while after accession, various 
changes have occurred. Firstly, the share of agricultural import from the EU-15 in total Hungarian 
agricultural imports increased above 60%, that of agricultural exports raised above 50%, while that 
of the trade balance decreased below 30% (except for 2007). It is observable that after accession, 
60% of the total national agricultural imports and 50% of exports are accounted for by trade with 
the EU-15, although a continuously lower share of total trade balance originates from the EU-15 
(according to trade statistics, the national agricultural trade balance with Eastern European, non-EU 
countries increases). One can conclude, therefore, that intensity of agricultural trade relations with 
EU-15 countries was enhanced by accession, though it resulted in lower profi tability.
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Figure 2: Share of Hungarian agri-food trade with the EU-15 in Hungary’s total agri-food 
trade, 2000-2007

Source: Own cal  culations based on OECD (2009)

Similar conclusions can be drawn if analysing changes in the value of trade (Figure 3). Agri-
food export to EU-15 countries tripled from 2000 to 2007 and doubled from 2003 to 2007, while 
agri-food imports coming from EU-15 increased six times and three times respectively, depressing 
the export/import rate even further (it was above two before 2003). The growth of the agri-food 
trade balance is shrinking and just a small difference existed between 2003 and 2007 in this regard.

Figure 3: Hungarian agri-food trade with the EU-15, 2000-2007, million USD

Source: Own calculations based on OECD (2009)
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An analysis of agricultural trade by markets reveals further changes in structure (Table 1 and 
2). The most important agricultural markets for Hungary were Germany, Italy and Austria in the 
period analysed with an export share of 67% before and 62% after accession, indicating that con-
centration of Hungarian agricultural exports is still high but decreasing. The share of Germany in 
national agri-food exports declined by more than 10% after accession, predominantly to the benefi t 
of Greece and Italy. National agricultural products account for less than 1% each in the markets of 
Denmark, Finland, Ireland and Portugal in the period analysed.

Table 1

Share of Hungarian agricultural export to the EU-15 by country* (%)

Country 2000-2003 2004-2007

Germany 38.42 27.84

Italy 15.37 19.87

Austria 13.39 14.21

Netherlands 5.51 7.38

France 7.76 7.04

Greece 1.30 6.53

United Kingdom 4.22 6.40

Spain 6.57 3.98

Belgium 3.91 2.95

Sweden 2.02 1.84

Denmark 0.53 0.95

Finland 0.73 0.62

Portugal 0.15 0.26

Ireland 0.12 0.13

EU-15 100.00 100.00

* In descending order according to 2004-2007 averages

Source: Own calculations based on OECD (2009)

The share of Hungarian agricultural imports from the EU-15 by country shows a slightly dif-
ferent picture than that of exports. Germany, Italy and Austria were the basis of national agri-food 
imports after accession, altogether giving a 55% share of total EU-15 imports, which is 10% higher 
than before accession, indicating that concentration was strengthened. This is especially true if the 
Netherlands is taken into consideration since it was the second biggest provider of agricultural prod-
ucts to Hungary in 2000-2007 (concentration with the Netherlands increased from 63% to 75%). 
After accession, Germany experienced a 10% share increase in national agri-food imports, contrary 
to the same rate of decrease indicated before in export share, while Italy lost national agricultural 
markets to the biggest extent after the accession. Hungarian agri-food exports coming from Finland, 
Ireland, Portugal and Sweden were insignifi cant, each accounted for less than 1% of total agri-food 
imports (except for Ireland in 2000-2003).
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Table 2

Share of Hungarian agricultural imports from the EU-15 by country* (%)

Country 2000-2003 2004-2007

Germany 25.62 35.59

Netherlands 17.60 19.41

Austria 7.66 10.34

Italy 12.20 9.35

France 8.65 6.65

Spain 7.42 5.89

Belgium 5.41 4.37

United Kingdom 3.18 2.99

Denmark 5.82 2.35

Greece 4.40 1.56

Ireland 1.15 0.61

Sweden 0.76 0.53

Portugal 0.06 0.31

Finland 0.07 0.05

EU-15 100.00 100.00

* In descending order according to 2004-2007 averages

Source: Own calculations based on OECD (2009)

National agricultural trade by product groups, as by country, shows a concentrated picture (Fig-
ure 4 and 5). Meat (01), cereals (04) and fruits-vegetables (05) had a prominent role in national agri-
food exports, the common share of which declined from 78% to 72% after accession, indicating a high 
but decreasing level of concentration in agri-food exports, as observed by country. However, share 
of meat and fruits-vegetables in national agricultural exports declined signifi cantly after accession in 
favour of cereals, partly due to the grain intervention system and changes in competitive conditions.

Figure 4: Share of Hungarian agricultural export to the EU-15 by product group

Source: Own calculations based on OECD (2009)
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The changes in Hungarian agricultural imports by product groups are less signifi cant than 
those of exports. The share of meat (01), cereals (04) and fruits-vegetables (05) was 44% in both 
periods but several other agricultural products appear besides them. There were no major changes 
in the structure of agricultural imports after accession; the highest shares pertain to fruits-vegetables 
(05) and the lowest to fi sh (03). Figure 5 underpins the well-known fact that imports of tropical fruits 
and protein feed determine the profi le of national agricultural imports.

Figure 5: Share of Hungarian agricultural import from the EU-15 by product group

Source: Own calculations based on OECD (2009)

It can be concluded that the share of Hungarian agricultural trade with the EU in total agri-
cultural trade has grown after accession, though a smaller trade balance is realised in these markets. 
After accession, agricultural exports both by country and product group shows a high but decreasing 
level of concentration, while in the case of agricultural imports, concentration is high and increasing 
by country and low and stable by product group. Product structure has remained relatively stable 
after accession regarding imports, though changed measurably regarding exports.

Hungarian intra-industry trade with EU-15 countries

By using the above methods , intra-industry trade was calculated for agri-food trade between 
Hungary and EU-15 for the period 2000-2007. As indices happen to be different in nature, results 
are treated and demonstrated separately.

Hungarian-EU-15 intra-industry trade by GL-indices is presented in Table 3. GL indices 
showed ordinary values with some exceptions for the whole period, though in the majority of cases 
it was below 0.5, indicating that Hungarian-EU-15 agricultural trade runs basically between indus-
tries. The highest values pertain to France and the lowest to Greece. Moreover, in most cases, GL-
index shows higher values at the EU-15 level than at country level, which is in line with previous 
expectations.

The value of the GL-index is decreasing in time at the EU-15 level, though country level 
results vary signifi cantly (Table 3). An obvious decline in values of the GL-index is observable in 
a group of countries (Belgium, France, Germany, Greece, Italy, the Netherlands and Spain) in the 
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period analysed, while in other countries (Austria, Denmark, Finland, Ireland, Portugal, Sweden 
and United Kingdom) a clear increase can be seen. Agri-food trade has become more and more 
intra-industry in nature in these latter countries, while in the former, the balance shifted towards 
inter-industry trade. In other words, this means that for the fi rst group of countries trade in agricul-
tural products created by different industries gave place to that created by a single industry, referring 
to the increase in specialisation (for the other group of countries, exactly the opposite is true). The 
largest increase is observable in Austria, while the biggest decrease was in Italy from 2000 to 2007. 
The values of standard deviations are low for all countries (<0.2), indicating that the structure of 
intra-industry trade was stable in the period. Huge differences between countries indicate that the 
EU-15 should not be treated as homogenous with respect to agri-food trade with Hungary, as previ-
ous research has already shown (Fertő andHubbard, 2001).

Table 3

Grubel-Lloyd indices in Hungarian agri-food trade with the EU-15 by country, 2000-2007

Country 2000 2001 2002 2003 2004 2005 2006 2007

Austria 0.35 0.34 0.35 0.41 0.47 0.50 0.49 0.47

Belgium 0.43 0.31 0.31 0.33 0.39 0.40 0.33 0.40

Denmark 0.42 0.51 0.42 0.30 0.50 0.55 0.48 0.48

Finland 0.02 0.05 0.04 0.04 0.07 0.10 0.04 0.04

France 0.71 0.72 0.64 0.52 0.51 0.58 0.58 0.51

Germany 0.57 0.55 0.51 0.48 0.45 0.50 0.49 0.46

Greece 0.05 0.03 0.03 0.04 0.02 0.01 0.03 0.03

Ireland 0.04 0.48 0.39 0.51 0.27 0.35 0.04 0.18

Italy 0.44 0.39 0.33 0.40 0.36 0.29 0.21 0.18

Netherlands 0.28 0.24 0.28 0.37 0.28 0.24 0.26 0.19

Portugal 0.26 0.10 0.21 0.05 0.06 0.17 0.22 0.50

Spain 0.66 0.41 0.40 0.43 0.41 0.30 0.36 0.41

Sweden 0.42 0.36 0.39 0.41 0.31 0.34 0.36 0.49

United Kingdom 0.41 0.43 0.41 0.45 0.38 0.46 0.53 0.57

EU-15 total 0.57 0.53 0.53 0.54 0.50 0.50 0.49 0.46

Source: Own calculations based on OECD (2009)

GL-indices were also calculated by product group and the results are summarised in Table 4. 
The values of GL-indices by product groups are somewhat lower than by country but show bigger 
changes. The values of meat (01), fruits-vegetables (05) and other products (09) almost doubled, 
while that of milk products (02), fi sh (03) and animal feed (08) signifi cantly decreased from 2000 
to 2007. Increasing GL values mean that the trade of specifi c product groups became more intra-
industrial, while decreasing values mean that it became more inter-industrial in nature. In most 
cases, growth in intra-industry trade occurred in traditional export products, while decline occurred 
in traditional import products. This refers to the increase in specialisation of products devoted to 
export. The values of standard deviations are even lower compared to those by country, suggesting 
that results are stable for the whole period.
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Table 4

Grubel-Lloyd indices in Hungarian agri-food trade with 
the EU-15, by product group, 2000-2007

GL index 2000 2001 2002 2003 2004 2005 2006 2007

00: Live animals 0.08 0.05 0.09 0.17 0.08 0.07 0.16 0.29

01: Meat and meat preparations 0.20 0.24 0.28 0.21 0.37 0.42 0.47 0.46

02: Dairy products and birds’ eggs 0.58 0.57 0.48 0.69 0.57 0.48 0.38 0.55

03: Fish, crustaceans, molluscs 0.21 0.31 0.34 0.29 0.23 0.15 0.09 0.08

04: Cereals and cereal preparations 0.28 0.20 0.16 0.28 0.28 0.16 0.19 0.13

05: Vegetables and fruits 0.27 0.22 0.31 0.33 0.38 0.49 0.48 0.45

06: Sugar, sugar preparations and honey 0.34 0.37 0.32 0.29 0.31 0.41 0.39 0.32

07: Coffee, tea, cocoa, spices 0.37 0.41 0.43 0.42 0.31 0.32 0.37 0.34

08: Feedstuff for animals 0.69 0.61 0.67 0.51 0.36 0.39 0.47 0.48

09: Miscellaneous edible products 0.16 0.11 0.13 0.26 0.34 0.37 0.26 0.38

Source: Own calculations based on OECD (2009)

The frequency distribution of GL-indices is presented in Table 5. The results suggest that the 
majority of Hungarian agri-food trade with the EU-15 was inter-industrial as most of the products 
pertain to the fi rst category representing low index values (0.00-0.19). The largest decline is observ-
able in the same category from 2000 to 2001. Smaller, though not signifi cant, changes can be seen 
in all categories.

Table 5 

Frequency distribution of Grubel-Lloyd indices in 
Hungarian-EU-15 agri-food trade, 2000-2007 (%)

GL index 2000 2001 2002 2003 2004 2005 2006 2007

0.00-0.19 68.18 58.33 57.58 53.79 56.06 58.33 59.85 58.33

0.20-0.39 8.33 14.39 12.88 12.12 12.12 10.61 12.12 11.36

0.40-0.59 8.33 12.12 7.58 14.39 8.33 9.85 9.85 11.36

0.60-0.79 6.06 9.09 12.12 9.85 13.64 12.12 9.85 9.85

0.80-1.00 9.09 6.06 9.85 9.85 9.85 9.09 8.33 9.09

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Source: Own calculations based on OECD (2009)

A different picture appears, however, if GL indices are presented in the form of a scatter 
diagram (Figure 6). Horizontal axis of the diagram represents values of 2000, while vertical axis 
represents values of 2007. A point in the diagonal means that no changes have occurred in the value 
of the GL index between 2000 and 2007, while a point above (below) the diagonal indicates that the 
value of GL index increased (decreased) from 2000 to 2007 (Fertő and Hubbard, 2001).
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Figure 6: Scatter diagram for GL-indices (2000, 2007)

Source: Own calculations based on OECD (2009)

Figure 6 shows signifi cant changes in the pattern of intra-industry trade between 2000 and 
2007 as there are only a small number of points close to the diagonal. Many products with a high GL 
index in 2000 moved into lower categories in 2007 and this is even more true for GL indices pertain-
ing to lower categories in 2000. Therefore, there was no change in the upper category (0.80-1.00) 
according to Table 5, though Figure 6 shows exactly the opposite.

Results so far are based on the GL-index, thereby static in nature. As indicated above, mar-
ginal intra-industry trade intends to take the dynamics of trade processes into account. Therefore, 
it is a dynamic indicator playing a crucial role in analysing effects of accession. First of all, the 
A-index by Brü  lhart (1994) was calculated then horizontal and vertical marginal intra-industry trade 
indices, according to Fertő (2009), are also given.

The A-indices for Hungarian intra-industry trade with the EU-15 are summarised in Table 
6. It can be seen that marginal intra-industry trade between Hungary and the EU-15 for agricultural 
products was basically low (<0.3), except for values for Austria and Germany changing from 2000 
to 2007. The fi rst and the last column show the effects of accession, by which we can conclude that 
intra-industry trade changed the most with Austria, Germany and the United Kingdom (values above 
0.2 both from 2000 to 2007 and from 2004 to 2007). It is apparent from Table 6 that the increase in 
agri-food trade with countries was predominantly based on inter-industry trade growth.

According to Table 6, the assumption of Oliveras and Terra (1997) on the sensitiveness of the 
A index on period selection can just partly be supported (Fertő, 2008). Correlation indices between 
the whole period and the two sub-periods are 0.09 and 0.92, indicating that the fi rst indicator does 
not, while the second indicator does represent changes in the whole period well. This follows that 
it is worth taking the 2004-2007 changes into account when interpreting results. Results by product 
groups are demonstrated in Table 7.
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Table 6

Marginal intra-industry trade by A-indices for Hungarian-EU-15 
agri-food trade, by country, 2007/2000

Country 2007/2000 2003/2000 2007/2004

Austria 0.35 0.27 0.26

Belgium 0.19 0.09 0.13

Denmark 0.25 0.04 0.17

Finland 0.01 0.01 0.01

France 0.28 0.08 0.12

Germany 0.37 0.22 0.28

Greece 0.03 0.02 0.01

Ireland 0.01 0.45 0.00

Italy 0.10 0.14 0.04

Netherlands 0.19 0.16 0.07

Portugal 0.06 0.03 0.10

Spain 0.08 0.42 0.06

Sweden 0.14 0.12 0.14

United Kingdom 0.23 0.08 0.22

EU-15 0.34 0.33 0.27

Source: Own calculations based on OECD (2009)

Table 7

Marginal intra-industry trade by A-indices for Hungarian-EU-15 
agri-food trade, by product group, 2007/2000

Product 2007/2000 2003/2000 2007/2004

00: Live animals 0.18 0.09 0.26

01: Meat and meat preparations 0.41 0.29 0.39

02: Dairy products and birds’ eggs 0.40 0.64 0.53

03: Fish, crustaceans, molluscs 0.01 0.03 0.01

04: Cereals and cereal preparations 0.18 0.12 0.12

05: Vegetables and fruits 0.35 0.51 0.29

06: Sugar, sugar preparations and honey 0.25 0.20 0.13

07: Coffee, tea, cocoa, spices 0.23 0.41 0.23

08: Feedstuff for animals 0.50 0.28 0.02

09: Miscellaneous edible products 0.40 0.21 0.67

Source: Own calculations based on OECD (2009)

Marginal intra-industry trade by product groups has higher values than by country, though 
differences between product groups are at least the same magnitude as between countries. Values are 
the highest for milk products (02),and lowest for fi sh (03). Results underpin the previous statement 
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according to which inside product groups, a major shift towards intra-industry trade is observable 
after accession, however, growth in agro-food trade is basically still inter-industrial. Consequently, 
trade of products created by a single industry increased after accession, implying also the increase in 
value added of national agricultural products. Marginal intra-industry trade is broken down further 
based on literature into horizontal and vertical marginal intra-industry trade (Thom and McDowell, 
1999). Results by country are summarised in Table 8. 

Table 8

Changes in Hungarian agri-food trade with the EU-15, by country, 2007/2000*

Country TMIIT HMIIT VMIIT MiIT

Austria 0.91 0.35 0.56 0.09

Belgium 0.80 0.19 0.61 0.20

Denmark 0.75 0.25 0.50 0.25

Finland 0.18 0.01 0.17 0.82

France 0.87 0.28 0.60 0.13

Germany 0.68 0.37 0.31 0.32

Greece 0.13 0.03 0.10 0.87

Ireland 0.85 0.01 0.84 0.15

Italy 0.48 0.10 0.38 0.52

Netherlands 0.91 0.19 0.72 0.09

Portugal 0.50 0.06 0.44 0.50

Spain 0.42 0.08 0.34 0.58

Sweden 0.70 0.14 0.56 0.30

United Kingdom 0.53 0.23 0.30 0.47

EU-15 0.94 0.34 0.59 0.06

* TMIIT = total-, HMIIT = horizontal-, VMIIT = vertical marginal, Intra-industry trade, MiIT = marginal inter-industry trade

Source: Own calculations based on OECD (2009)

Total marginal intra-industry trade show high values for all countries except Finland and 
Greece, signifi cantly higher than corresponding values of GL indices given above, meaning that 
the the GL-index underestimates changes in intra-industry trade over time. Differences between 
countries are still big in this regard as well; the lowest value pertains to Greece and the highest to 

Austria and the Netherlands. Moreover, Table 8 shows, contrary to the A-index developed by Brül-
hart (1994), how signifi cant is the role of vertical intra-industry trade, providing at least 55% in total 
marginal intra-industry trade in all cases except Germany. In other words, the measurable change in 
total marginal intra-industry trade after accession was basically due to the change in vertical intra-
industry trade. According to the literature, this means that the difference between the unit value 
of the export good (Ft/kg) and that of the import good (Ft/kg) was at least 15%, referring to huge 
price differences. Therefore, high VMIIT values in Figure 8 indicate huge price differences between 
exports and imports appearing after accession in the trade of an increasingly large number of agri-
cultural products, implying that this phenomenon is associated with quality differences in most cases 
(Stiglitz, 1987). In other words, Hungarian agricultural trade became composed of products with 
different prices and quality after accession.
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According to Table 9, the results mentioned above are valid for all product groups except fi sh 
(03). The highest total marginal intra-industry trade values pertain to meat (01) and the lowest to 
fi sh (03). Based on the logic above, more and more products are traded inside the meat (01) industry 
(export and import of different meat products at the same time), while fi sh (03) tends to be traded 
with a product of another industry in international trade. Moreover, horizontal marginal intra-indus-
try trade was the cause of changes for half of the product groups, while for the other half, vertical 
marginal intra intra-industry trade played a crucial role (had a higher proportion compared to values 
of TMIIT). It follows that the huge difference between export and import unit values (and thereby 
quality) is not unambiguous. Therefore, high values (live animals, fruits-vegetables, sugar) in the 
VMIIT column in Table 9 refer to the fact that high price differences between exports and imports 
of similar products in the referred categories appear in a growing number of cases after accession, 
meaning that these products became to be traded by quality after 2004. Marginal inter-industry trade 
was just higher than that of intra-industry trade in the cases of fi sh (03) and cereals (04).

Table 9

Changes in Hungarian agri-food trade with the EU-15, by product group, 2007/2000*

Product TMIIT HMIIT VMIIT MiIT

00: Live animals 0.81 0.18 0.63 0.19

01: Meat and meat preparations 0.89 0.41 0.48 0.11

02: Dairy products and birds’ eggs 0.71 0.40 0.31 0.29

03: Fish, crustaceans, molluscs 0.00 0.00 0.00 1.00

04: Cereals and cereal preparations 0.24 0.18 0.06 0.76

05: Vegetables and fruits 0.76 0.35 0.40 0.24

06: Sugar, sugar preparations and honey 0.70 0.25 0.45 0.30

07: Coffee, tea, cocoa, spices 0.32 0.23 0.09 0.68

08: Feedstuff for animals 0.65 0.50 0.15 0.35

09: Miscellaneous edible products 0.42 0.40 0.02 0.58

* TMIIT = total-, HMIIT = horizontal-, VMIIT = vertical marginal intra-industry trade, MiIT = marginal inter-industry trade

Source: Own calculations based on OECD (2009)

Summary

This paper analysed the effects of EU accession on agri-food trade between Hungary and 
EU-15 in 2000-2007. By analysing structural changes in national agricultural trade we found that EU 
accession raised the intensity of trade contacts but had a negative impact on trade balance. Moreo-
ver, it turned out that after accession, national agricultural exports by country and product has shown 
a high but decreasing level of concentration, while in the case of agricultural imports, concentration 
was increasingly high by country and consitently low by products. By analysing intra-industry trade 
with GL-indices it can be concluded that agricultural trade between Hungary and EU-15 fl ows basi-
cally between industries, though it becomes increasingly intra-industrial. This means that trade of 
products created by different industries is replaced by that created by the same industry, referring to 
the increase in specialisation. From 2000 to 2007, GL-indices changed measurably, though accord-
ing to their frequency distribution, low indices are still a majority. Marginal intra-industry trade is 
low between Hungary and EU-15, while higher indices exist if analysis is extended to horizontal 
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and vertical marginal intra-industry trade as well. In line with these conclusions, it is stated that the 
signifi cant change in total intra-industry trade after accession is basically due to changes in vertical 

intra-industry trade. This follows that after accession, Hungarian agricultural trade started shifting 

to products with different quality and price characteristics. On the whole, agricultural trade between 

Hungary and EU-15 after accession is still inter-industry in nature, though it becomes continu-

ously intra-industrial. However, huge differences between countries indicate that EU-15 should not 

be treated as homogenous with respect to agri-food trade with Hungary, as previous research has 

already shown.
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