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Summary: EU eastern enlargement provides major impulses for structural change in
industry within the accession countries. This analysis begins with basic theoretical
approaches to trade and specialization, including intra-industry trade. The paper then
focuses on disaggregated trade in Hungary, the Czech Republic and Poland. The key shifts
in sectoral developments and changing RCA indicators in exports are presented as well as
other indicators measuring foreign trade performance, specifically the Trade Coverage
Index and the Grubel-Lloyd Index for Intra-Industry Trade. Whereas Poland shows clusters
of export specialization in sectors of low and medium R&D intensity, the Czech Republic
has clusters both in medium and high R&D intensive sectors, while Hungary specializes
mostly in high technology products. Furthermore, R&D expenditure ratios are still much
lower in eastern European countries than in the current EU member states, such as
Germany. The sectoral distribution of R&D expenditures is, however, similar.

Zusammenfassung: Die EU-Osterweiterung entfaltet groBe Impulse fir den
industriellen Strukturwandel in den Beitrittslandern. Diese Analyse durchleuchtet zunédchst
grundlegende theoretische Ansdtze zu AuBenhandel und Spezialisierung mit
Beriicksichtigung des intra-industriellen Handels. AnschlieBend wird der Schwerpunkt auf
disaggregierte AuBenhandelsstrome Ungarns, der Tschechischen Republik und Polens
gelegt. Die wesentlichen Verdnderungen der sektoralen Entwicklung und der RCA-
Indikatoren der Exporte werden dargestellt. Zudem werden andere Messinstrumente
verwendet wie z. B. der Trade Coverage Index oder der Grubel-Lloyd Index fiir intra-
industriellen Handel. Wéhrend Polen sich iiberwiegend auf den Export von Giitern mit
geringen bis mittleren F&E Intensitdten spezialisiert, liegt die
AuBenhandelsspezialisierung in der Tschechischen Republik in den Industriesektoren mit
mittleren bis hdheren Technologieintensititen und in Ungarn sogar in den
Hochtechnologiebereichen. Zudem ldsst sich feststellen, dass die F&E Ausgaben in
Prozent des Umsatzes in den Beitrittslindern noch viel geringer sind als in der EU-15, wie
z.B. in Deutschland, jedoch dhnelt sich die sektorale Verteilung der F&E Ausgaben stark.
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1. Introduction

In the last few decades, integration of goods, capital and financial markets has proceeded
on a global scale. In particular, international trade and foreign investment flows have
increased enormously since the second half of the eighties. Globalisation and
internationalisation have been driven by lower trade barriers and transportation costs,
reduced restrictions on FDI and improvements in communication technologies, facilitating
the utilisation of scale economies and a deeper division of labour. These impulses are
expected to be part of the driving forces for structural changes in the economy, and for
changes in competitiveness. Changes in relative factor prices and technological upgrading
will also be crucial.

Western Europe, in particular, faces a much tougher competitive environment, mainly
due to the opening-up of Eastern Europe and to some extent to the emergence of Asian
competitors. Since the theoretical literature does not present a consistent picture of
evidence on the outcome of internalisation and globalisation on specialization patterns, this
empirical paper aims to draw first conclusions on structural change in the export industry
for three Eastern European countries: Hungary, Poland and the Czech Republic at a
disaggregated level.

One may anticipate accelerated structural change in eastern European accession
countries in the late 1990s as the impulses from system transformation and from
anticipated EU membership have stimulated a dynamic adjustment process, including a
shift in specializations in particular countries. These impulses included trade liberalization
and rising FDI inflows from EU countries. This process should be accompanied by shifts
in revealed comparative advantage. Moreover, it is widely accepted that the regional trade
orientation of eastern European countries shifted strongly towards the EU in the 1990s. It
is therefore clear that major changes in sectoral specialization in Western Europe will
reflect major changes in EU accession countries.

As this analysis looks into Hungary, Poland and the Czech Republic in the 1990s it is
clear that different developments in the respective country’s sectoral R&D expenditure can
affect specialization patterns. In order to ascertain whether specialization has taken place in
low, middle or high technology sectors, this paper aims to find a connection between R&D
expenditure and three indicators measuring foreign trade performance at a disaggregated
sectoral level: Trade Coverage Index, Revealed Comparative Advantage and the Grubel-
Lloyd Index for Intra-Industry Trade.

In section 2 the paper looks at the theoretical background of structural change in open
economies. The statistical analysis is done in section 3 on the basis of NACE 2-digit
(partially NACE 3-digit) level of aggregation. Three indicators mentioned above are being
calculated to analyze the performance of three accession countries in their trade with the
EU15. Finally section 4 concludes and provides suggestions for further complementary
research.

2. Theoretical Background

The “Traditional Trade Theory” emphasizes the role of physical geography and
endowments of natural resources when explaining foreign trade structures. According to



Ricardo (1817), locational patterns are driven by relative differences in technology
observed as differences in relative production costs termed ‘“comparative advantage”.
According to the Heckscher-Ohlin model (Heckscher 1949, Ohlin 1933) uneven spatial
distribution of production — specialization — emerges, if countries display pronounced
differences in factor endowments. The “Traditional Trade Theory” predicts that a general
economic opening up induces activities to concentrate in countries with matching
comparative advantages. However, these theories do not explain why IIT takes place: A
large part of trade comprises the exchange of differentiated goods that fall into the same
product category and takes place between industrialised countries with similar factor
endowments and production technologies.

“New Trade Theory” models include scale economies, product differentiation
(preference variety) and imperfect competition as main ingredients to explain IIT. The
major conclusion of the “New Trade Theory” is that the share of IIT in total trade is
opposed to the share of inter-industry trade, and is positively related to the similarities of
demand and production characteristics (Love of Variety Approach). Demand
characteristics and market structure thus play a crucial role in these kinds of models. More
modern “New Trade Theory” models distinguish further between horizontal and vertical
product differentiation (Greenaway, Hine and Milner 1995). The “New Trade Theory” is,
however, no complete theory of economic geography. One question remains unanswered:
Why can ex-ante similar countries develop divergent production and trade structures? The
“New Economic Geography” helps to understand such real world developments.

The literature of the “New Economic Geography” adds transportation costs and their
implications for specialization patterns to “New Trade Theory” models (Krugman and
Venables 1995). The “New Economic Geography” focuses particularly on two main
agglomeration mechanisms: (1) interregional and inter-sectoral labour mobility (Krugman
1991, Puga 1998) and (2) mobility of firms demanding intermediate products (Venables
1996). These two factors lead to an endogenous differentiation process of initially similar
regions. “New Economic Geography” models tend to show that at early stages of
integration, concentration forces dominate and due to reduced trade costs industry tends to
cluster, but further integration promotes a re-dispersion of industries towards the periphery
due to lower factor costs. Furthermore, Venables (1998) points out - investigating the
relationship between agglomeration and specialization within the increasing returns to
scale activity - that the resulting division between the core region and the periphery is not
unique and is not necessary in line with comparative advantages. The more mature the
product, the less important are fixed costs of production e.g. R&D expenditure, and the
greater is the scale of production (Briilhard 1995). A country that has the most beneficial
endowments for fixed costs, e.g. much skilled labour and equipment, will attract
production of new goods. Old goods will be produced where factor endowment is
favourable with respect to variable costs of production, such as a low share of skilled
labour.

To summarize, what does the theory tell us about the EU export specialization patterns
of accession countries? “Traditional Trade Theory” predicts that the accession countries
will export mainly labour and possibly resource intensive goods, because therein lies their
initial comparative advantage. The “New Trade Theory” indicates that the extent of intra-
industry trade in accession countries will depend on country characteristics, such as
demand characteristics. Thus the share of IIT will be high, if demand characteristics place
emphasis on product differentiation indicating a high level of economic integration of the
respective country. The “New Economic Geography” shows that for mature products the
importance of fixed costs e.g. R&D expenditure is less relevant, so that mature products



tend to be produced and exported by countries richly endowed with skilled workers and
physical capital, e.g. the EU15. “Old” products, referring to non-innovative products, will
therefore be rather exported by the accession countries. The following empirical analysis
aims to test these assumptions by calculating simple indicators to shed some light on the
foreign trade specialization patterns of some accession countries as compared to the EU15.

3. Empirical Analysis

In this paper we use three different indicators, the Trade Coverage Index, the Revealed
Comparative Advantage Index and the Grubel-Lloyd Index of Intra-Industry Trade to
measure foreign trade performance - at a disaggregated level - of three accession countries,
Poland, the Czech Republic and Hungary, towards the current EU15 countries. We will,
however, first take a look at aggregated exports.

3.1. Aggregated Exports of Three Accession Countries to the EU15

To give an insight into the development of exports, we first take a look at the export flows
at an aggregated level'. Therefore we use the SITC rev.3. Classification (Table 1).

Throughout the paper, only that part of total exports (imports) of the three accession
countries considered is dealt with, which is imported (exported) by the EU15. Since we are
interested in structural change especially compared to the structure of the economies in the
EU15, these variables seem to be appropriate to explain the main findings. Besides, trade
with the EU15 comprises the greatest part of trade activities in these countries. In the year
2001 export ratios of EU exports to total exports amounted for 69.2% in Poland, 68.9% in
the Czech Republic, and 74.3 % in Hungary. The ratio of imports stemming from the EU15
was a bit lower with 61.4% in Poland, 61.8% in the Czech Republic, and 57.8% in
Hungary.2

Table 1: SITC rev. 3. Classification

CODE | CONTENT

Food and live animals

Beverages and Tobacco

Crude Materials, Excluding Fuels
Mineral Fuels etc.

Animal, Vegetable oil and fat
Chemicals

Basic Manufactures

Machines, Transport Equipment
Miscellaneous Manufactures Goods
Goods not classified by kind

O 0N LN W — O

! Data comes from the COMEX-Database of the European Commission.
* See Borbély and Gern (2003)



Figure 1 shows the logarithm of the exports of Hungary, Poland and the Czech
Republic to the EU1S in the years 1993 and 2001, the first and last year of our observation
period. The use of logarithms allows us to compare the relative volumes between the
countries rather easily.

The first striking result is that exports in the categories “beverages and tobacco™ (1)
and “animal, vegetable oil and fat” (4) are relatively low compared to the categories “basic
manufactures” (6), “machines and transport equipment” (7) and ‘“miscellaneous
manufactured goods” (8). Manufacturing thus seems to be one of the main export
ingredients of the accession countries to the EU15.

Figure 1: Logarithm of Exports to the EU1S in the 9 main SITC rev. 3. categories

0 1 2 3 4 5 6 7 8 9
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—@—Hungary 2001 - @ - Poland 2001 A  Czech Republik 2001

Comparing the years 1993 and 2001 seems to show similar results for all three
countries. Export volumes to the EU15 were considerably higher in 2001 than in 1993,
except for “animal and vegetable oils and fats” (4), where volumes have hardly changed.
Contrasting the export flows of the two years does not, however, say anything about the
development of exports in the years between, which this paper will now turn to. In order to
reveal specialization patterns in the export structure it is important to outline the relative
shares of the exports of each category to total (EUL5) exports. Figures 2-4 show the
respective shares for the three accession countries on a yearly average for the period 1992-
2001.



Figure 2: Shares of branches in exports to the EU1S in Hungary
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The results are quite clear: In all three countries, exports to the EU15 are dominated by
“Machines and Transport Equipment” (7). This holds especially for Hungary, where
category 7 makes up more than 60% of total exports to the EU. In Poland and the Czech
Republic “Basic Manufactures” (6) and “Miscellaneous Manufactured Goods” (8) also
play an important role. In Poland the shares of these three branches are relatively equally
distributed with roughly 25-30 % respectively. In the Czech Republic, the importance of
categories 6 and 8 has decreased continuously since 1996. In Hungary this has been the
case since 1995.

Machines and Manufacturing are the single most important export branches for these
countries. All the other branches remained mostly under 10% in the initial period and no
longer exceed 5 % in the second half of the 1990s. The outstanding role of manufacturing
in the export structure of the accession countries is not surprising. This is in line with the
outcome of the “Traditional Trade Theory” and the “New Economic Geography” models,
if we assume that many of the manufactured goods are labour intensive in production and
do not require high endowments in capital, skilled work, technology, or R&D activities.’

3 If the parent company — e.g. in the computer sector - gives a blueprint of a computer to a foreign subsidiary
in eastern Europe, the product can be a medium technology product but it nevertheless can be produced by
low skilled workers using a sophisticated electronic assembly line.



Figure 3: Shares of branches in exports to the EU1S in Poland
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Figure 4: Shares of branches in exports to the EU15 in the Czech Republic
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However, within the branch of manufacturing, there are, as a matter of course, great
differences in the intensity of inputs required. In the next step, we will focus solely on
manufacturing in great detail and attempt to identify specialization or dispersion patterns
amon‘% the countries. We therefore use foreign trade data on manufacturing at a 3-digit
level.

3.2. Analysing R&D Expenditure

Different measures can be applied to categorize product groups according to their
technology level. The most commonly used distinction is between low, medium (medium-
low and medium-high) and high technology industries. This distinction is, however, not
detailed enough for our purposes. In the following we will use R&D expenditure, which is
available at a more disaggregated level, as a proxy for technology intensity.

According to the Schumpeterian point of view, technology intensity of goods plays an
important role in specialization patterns. Schumpeterian goods — which are defined as
technology intensive goods - can be divided into two categories: immobile Schumpeterian
goods require high R&D activities and R&D and production must be located together at
the same geographical location. On the contrary, for mobile Schumpeterian goods
production and R&D activity can be located at different places. In the course of catching
up the question arises, in the exportation of what kinds of goods do accession countries
gain more comparative advantage and in the exportation of what kind of goods do they
lose comparative advantage? According to the ‘“climbing-up-the-ladder-strategy”,
technological catching-up first takes place in low-tech industries. Under the assumption
that these are likely to be more labour-intensive and less capital-intensive industrial
sectors, the outcome is consistent with the classical Heckscher-Ohlin model. Countries will
specialise in labour-intensive goods, with the result that catching up first takes place in
those industries. As a result we should observe that the EU15 specialize more in R&D and
human capital- intensive goods exportation, whereas the accession countries specialize in
labour-intensive goods exportation. In the course of integration, however, accession
countries should experience a rise in exports in the low and middle technology fields and
in the later stages of integration also of higher technology products.

Here it is assumed that technology and R&D intensity are positively correlated. The
two variables are of course no perfect substitutes, however, for the purpose of this analysis
they can be used as alternatives. Other possible measures for technology intensity would be
the use of data on capital stock or total factor productivity. However, here we face severe
data availability problems for the accession countries.

Figures 5, 6 and 7 show the R&D intensity in different industrial sectors for Poland, the
Czech Republic and Hungary. Figure 8 represents the according figures for Germany, as an
example of the current EU15 countries.

* Data is extracted from the COMEX database of the European Commission. Only trade data between the
accession countries and the EU15, and intra-EU trade data are used.

> For many accession countries — in particular for Poland -, also FDI and imports of goods can be seen as
main sources of technology spill-over. Analysing FDI should be a target for future research. Imports as a
source of technology are, however, very hard to measure.



Figure 5: R&D intensity in Poland, average of 1995-2000, in %
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Figure 6: R&D intensity in the Czech Republic, average of 1997-2000, in %
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Figure 7: In-firm R&D intensity in Hungary, average of 1998-2001, in %
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Figure 8: R&D intensity in Germany in the year 2000, in %
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The R&D ratio is measured as the relation between sectoral R&D expenditure and
sectoral turnover.’ Note, that the underlying figures are not fully comparable with each
other. While R&D expenditure for Poland, the Czech Republic and Germany represent
total figures, the Hungarian data contains — due to problems with data availability — only
in-firm R&D expenditure. R&D expenditure of Hungarian research institutes or Hungarian
universities e.g. are not covered. This probably accounts for Hungary’s R&D intensity
being considerably lower than in the other two accession countries.

In the accession countries there is hardly any R&D expenditure in most industrial
sectors. In Poland and Hungary there is merely one sector each, namely machinery and
equipment in Poland, and chemicals in Hungary, and in the Czech Republic two sectors,
namely machinery and equipment and other transport equipment, which have significantly
higher R&D expenditure ratios. As already mentioned above, the Hungarian figure is not
comparable to the other countries, therefore we have to interpret it carefully. The highest
in-firm R&D ratio in Hungary does not exceed 1%, while in most sectors it lies beyond 0.2
% of turnover, which is rather negligible. However, it is noteworthy that chemicals are at
the top of the R&D list in Hungary. Although R&D expenditure represents total figures in
the Czech Republic and Poland, only a few sectors far exceed the 1% R&D ratio. In
contrast, in Germany, in almost half of the sectors, the R&D ratio exceeds 1%. The
absolute ratio is also far higher in Western Europe: while Germany invests more than 14%
of turnover in R&D in the highest R&D intensive sector, investment is only 7% in the
Czech Republic and not even 3,5% in Poland. However, the distribution of R&D
expenditure across the sectors is similar if one compares accession countries and Germany.
In all of the countries some of the most R&D intensive sectors are radio, television and
communication and machinery and other transport equipment.

Next we aim to establish whether manufacturing foreign trade patterns, especially
exports, in accession countries at a disaggregated level are connected to technology
intensity in the respective manufacturing sector. To corroborate this hypothesis we will
order the results of all calculated indicators of NACE 2-digit-level classified products
according to the national R&D intensity. We will calculate some indicators also for the
NACE 3-digit level; these figures can be found in the annexes of the paper.

3.3. Analysing Specialization Patterns in Manufacturing Exports

Data on exports and imports to the EU15 in the manufacturing sector are available for all
three accession countries at a 3-digit-level.” Data is classified by NACE rev.1.1. The list of
variables can be found in Annex 1. We will now apply three different measures of trade
performance to shed some light on the specialization patterns of manufacturing foreign
trade, especially exports, in Hungary, Poland and the Czech Republic. We will calculate
firstly the Trade Coverage Index, secondly the Revealed Comparative Advantage Index by
Balassa and thirdly the Grubel-Llyod-Index of Intra-Industry Trade.

% Data on turnover for Germany and on R&D expenditure in Hungary is taken from Eurostat. Turnover in the
accession countries has kindly been provided by the National Statistical Offices. R&D expenditure in
Germany, Poland and the Czech Republic are taken from the OECD’s Anbert database.

7 Most of the data has been kindly provided by the National Statistical Offices of Hungary, Poland and the
Czech Republic. Otherwise it is taken from the COMEX database.

10



3.3.1. Trade Coverage Index
The Trade Coverage Index (TCI) reveals the ratio of exports (X) to imports (M).

X
IcI! ==L

i can stand for e.g. total manufacturing or for a certain product group.

For a first insight, we calculate the Trade Coverage Index for total manufacturing in
different years. Table 3 shows the results.

Table 2: TCI for total manufacturing

TCI 1997 1998 1999 2000 2001 2002
Poland 0.57 0.59 0.63 0.74 0.80
Czech Republic 0.78 0.91 1.00 0.99 1.01 1.07
Hungary 1.42 1.50 1.58

Poland’s foreign trade structure concerning total manufacturing differs from the other
two accession countries. While Poland imports more than it exports in manufacturing,
although this trend has been decreasing throughout the second half of the 1990s, the Czech
Republic and Hungary export more than they import, with the result that their TCI exceeds
1 most of the time. However, all three countries have rising TCI values in common.

It is of utmost importance to analyse whether the countries import and export rather
low or high quality products. According to the “New Economic Geography” models, the
accession countries would, in the initial stages of integration, rather specialize in low R&D
intensity product groups, later on also in higher technology products. Figures 9, 10 and 11
display the development of the sectoral TClIs, ordered according to the country’s own R&D
intensity.

In the case of Poland, product categories 18, 36 and 20 dominate the figure. The TCIs
for wearing apparel (18) and manufacture of wood and its products (20) amount for values
around four — however decreasing from eight or ten - in the respective time horizon, for
furniture it accounts for a TCI value of three. That means that Poland exports roughly four
times more wearing apparel and wood and three times more furniture to the EU15 than it
imports from it. The rest of the figure underlines the trend that has already been shown by
total manufacturing: the foreign trade position of Poland in manufacturing is not bright, but
shows slight changes for the better. TCIs are slowly increasing in many product groups,
however in the majority of manufacturing product groups Poland’s imports relatively more
than it exports. Except for the three categories mentioned above, TCIs do not significantly
differ according to R&D intensity. To sum up, it can be stated that TCIs in the low and
middle technology sectors are higher than in the high technology sectors in the Polish
economy.
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Figure 9: Trade Coverage Index in Poland, according to R&D intensity, 1995-2001

18 22 15 21 16 23 19 28 36 20 26 30 27 17 25 34 33 24 31 32 35 29

‘EI1995 @ 1996 01997 01998 M 1999 2000 M@2001 ‘

Figure 10: Trade Coverage Index in the Czech Republic, according to R&D intensity,
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The situation is a little different in the Czech Republic: the respective TCls are
presented in figure 10. As indicated by the TCIs for total manufacturing, sectoral TCIs are
also often larger than one, meaning exports exceeding imports in the respective
manufacturing sector. We can find sectors with exports being up to two or three times
higher than imports in basically all technology levels: low R&D intensity (wood and cork
products (20), wearing apparel (18)), middle R&D intensity (office machinery and
computers (30) and furniture (36)) and high R&D intensity (other transport equipment
(35)). There has been an extraordinary increase in TCI in the manufacture of office
machinery and computers (30). This is a rather strong indicator for the Czech Republic’s
foreign trade specialization in middle and higher technology products.

Figure 11: Trade Coverage Index in Hungary, according to R&D intensity, 1999-2001
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Figure 11 shows the sectoral TCIs for Hungary, and clearly reflects the total
manufacturing TCIs. Except for pulp and paper (21), publishing and printing (22) and
tobacco (16) all TCIs exceed unity. Especially in the manufacture of basic metals (27),
Hungary clearly exports more to the EU15 than it imports from it. Otherwise TCls are
relatively evenly distributed, and volatility is rather low. The very short time horizon of
only 3 three years plays, of course, a role in the low volatility. Despite the short time
horizon, the trend of rising TCIs seems to be most pronounced in the middle (35, 33, 25)
and especially in high technology sectors (32, 31, 24). Obviously, exports to the EU15 play
a major role in the Hungarian economy, at least in comparison to Poland and the Czech
Republic.

To conclude, the Polish economy imports more from the EU1S5 than it exports to the
EU15 in most of the manufacturing product groups. TCIs exceed one mainly in certain low
and middle technology product groups. Positive net exports to the EU15 play a more
important role in the Czech Republic, where large TCIs can be found in all technology
sectors. A high rise in net exports has in particular taken place in the manufacturing of
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office machinery and computers. With three exceptions, Hungary experiences positive net
exports to the EU15 in all product groups. Sectoral TCIs seem to be the most evenly
distributed in Hungary.

In the next stage we will focus more on exports and analyse in which product groups
the accession countries have a relative comparative advantage or disadvantage as
compared to the current EU member states.

3.3.2. RCA-Balassa

The specialization indicator used here is a modification of the classical Revealed
Comparative Advantage (RCA) index, invented by Balassa (1965). The modification
reveals the relative comparative advantage of an industry within a country by comparing
the share of that particular industry in the country’s total exports to the share of that
industry in total world exports at a certain point in time.® Since we are interested in the
question, whether an accession country has a comparative advantage as compared to the
EU15’, we take the respective accession countries’ exports to the EU15 instead of total
exports, and intra-EU15 exports instead of worldwide exports. RCA-Balassa for country 1

at time t is as follows:
xi
Zk Xik

Where k stands for commodities in total, j stands for the EU15 and i for an accession
country. RCA-Balassa has a minimum value of 0 and a maximum value of infinity. If
RCA, >1, the accession country i has a comparative advantage in that commodity as

RCA! =

compared to the EULS. If RCA4, <1, there is a comparative disadvantage of the accession

country i. X can stand for different variables, mostly used for exports, patents or value
added. In this analysis it stands for exports.

Annex 2 displays the RCA-Balassa values for the NACE classification at the 3-digit
level for Poland, annex 3 for the Czech Republic and annex 4 for Hungary. In all three
countries there are several branches with RCA values close or equal to zero. In Poland,
these comprise for instance exports of grain mill products (156), tobacco (160), or ceramic
products (263). The Czech Republic has a very strong comparative disadvantage in the
exportation of for instance fish (152), grain mill products (156), or animal feeds (157) and
Hungary for instance publishing (221), nuclear fuel (233), or paints (243). On the contrary,
very strong comparative advantages exist in Poland concerning the export of wood and its
products (205) and coke oven products (231); in the Czech Republic of wooden containers
(204) and also coke oven products (231) and in Hungary of textile articles (174), leather
clothes (181) and electrical equipment (316). To enable us to characterise the export
structure more distinctly, the analysis will now turn to a NACE 2-digit-level consideration.
Unfortunately, R&D expenditure data was not available at the 3-digit-level.

¥ Whereas the classical RCA-Balassa reveals a country’s sectoral export-import relation divided by the
export-import relation of its total economy.

? Greece is missing in the database due to data availability problems, so it is actually EU14, which we
consider.
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Subsequently we wish to establish whether, in the course of integration, high R&D
intensity (standing for technology intensity) leads to a higher RCA-Balassa value. Do
accession countries still have a stronger comparative advantage in sectors with lower
technology intensity than in sectors with higher intensity? To put it differently: Do
accession countries still have a comparative disadvantage in sectors with high technology
intensity? For the initial periods of transition we would expect a clear negative relationship
between the two variables: higher technology intensity accompanied by lower RCA-
Balassa value for accession countries. However, in the course of European integration we
would expect the R&D expenditures to rise in accession countries and also the share of
products with higher R&D intensities to rise. This could lead to a rise in the number of
sectors with an RCA-Balassa value >1, meaning that accession countries may gain
comparative advantages compared to EU15 in more and more product categories;
alternatively, RCAs in certain sectors could rise over time so that the sector is likely to
gain importance in economic terms. On the other hand, this would mean, that in other
product categories they might lose comparative advantage. If specialization takes place, we
should see clear upwards and downwards movements in the RCA-Balassa values.
Furthermore, in the course of European integration, we should gradually see a positive
relationship between R&D expenditure and RCA-Balassa values in accession countries.

In order to get an idea of the technology intensity of export products, figures 12, 13 and
14 show the RCAs of exports of each product group at NACE 2-digit-level listed according
to the national R&D intensity for Poland, the Czech Republic and Hungary. Intensity is
increasing as moving from the left to the right of the figure (according to figures 5, 6 and
7), and RCA is again calculated as compared to the EU15 countries. To demonstrate the
economic importance of the product groups, the percentage of the respective group’s
exports to total manufacturing exports is also shown in the figure. It is represented by the
line, which belongs to the right scale in the figure.

Figure 12: Poland, RCA of exports according to R&D intensity
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Figure 12 shows an interesting picture for Poland. Less than half of the product groups
show a comparative advantage of Poland as compared to the EU15. These are mainly
found in rather high labour intensive and low or middle R&D and technology intensive
sectors. RCAs are by far the highest for wearing apparel (18) — the lowest technology
intensive sector — as well as for furniture (36) and wood or wooden products (20).
However, Poland has improved its comparative position towards the EUI5 in many
product groups. Some of those belong not only to lower, but also to middle or even higher
technology intensive groups. According to this development, it does not seem unlikely that
Poland could gain a comparative advantage in some more middle and higher technology
product group in the next years. Moreover, it is losing comparative relatively significantly
in some low technology product groups, in particular in wearing apparel (18), in which it
had performed much better in the middle of the 1990s.

The share of exports within total manufacturing exports is highest in Poland in wearing
apparel (18) and motor vehicles (34) with approximately 12% each, followed by furniture
(36) and basic metals (27) with around 10% respectively. These four sectors account for
almost half of total manufacturing exports. Interestingly, these four sectors comprise both
low and middle technology intensities. The export volumes seem rather evenly distributed
along the technology ladder.

The picture presented for the Czech Republic is slightly different. First of all, the
absolute number of product groups with a comparative advantage is higher than in Poland.
Furthermore, the Czech Republic has an increasing comparative advantage in the middle
and higher technology intensive sectors, while the export position in the low technology
fields seems to have deteriorated since 1997. With the exception of wood or wood products
(20) and printing and publishing (20), all product groups, which reveal a comparative
advantage in exports compared to the EU15 lie in middle and higher technology sectors.

Figure 13: Czech Republic, RCA of exports according to R&D intensity
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To underline the meaning of middle and high technology sectors in the Czech
Republic, the line indicating the share of the products groups’ exports in total
manufacturing exports seems to have an upward slope as moving from lower to higher
technology sectors. Thus export shares are highest in high and lowest in low technology
industries.

Hungarian manufacturing’s export position is shown in figure 14. There are two low
technology sectors, namely leather (19) and wearing apparel (18) with a strong
comparative advantage, and three high technology sectors: motor vehicles (34), radio,
television and communication equipment (32) and electrical machinery and apparatus (31).
Since RCA’s in the high technology sectors exceed RCAs in the low technology sectors by
far, Hungary’s relative export advantage seems to mainly lie in high technology product
groups. Since the time horizon of three years is again very short, one should be cautious
with formulating statements on the development; however, comparative advantages in the
high R&D intensive sectors seem rather to be increasing — or at least they are steadily high
over time — while some RCAs in the low technology sectors are decreasing.

The distribution of the product groups’ shares undermines the statement of
specialization in high technology exports. Clearly the export of R&D intensive products
dominates the picture. More than half of manufacturing exports belong to high technology
sectors.

Figure 14: Hungary, RCA of exports according to in-firm R&D intensity
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To sum up, there are dynamic patterns of specialization in accession countries: while
Poland specializes mainly in rather low or middle R&D intensive sectors, the Czech
Republic gains comparative advantages in the middle and higher R&D intensive sectors
and Hungary has a strong tendency to specialize in very high - and in some very low -
technology sectors. From a theoretical perspective one may expect that certain fields of
low, medium or high technology intensities will be reinforced over time as a result of
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reinforcement of specialization; in such a dynamic view it is not so much important that
modified RCA exceeds unity but that the RCA indicator is rising. Indeed, the empirical
findings suggest that especially the Czech Republic and Hungary - with rising RCAs in
many sectors - have a broader field of competence and might find it easier than Poland to
upgrade the overall economy in technological terms over time.

After having analysed, which product linkages exist in the trade between the EU15 and
the accession countries, we will now focus on the total extent of economic integration
between eastern and western European countries.

3.3.3. The Grubel-Lloyd Index of Intra-Industry Trade

According to the “New Trade Theory”, intra-industry trade is determined by country
characteristics such as demand differences. The size of intra-industry trade indicates the
extent of the economic integration of a country, also influencing the relative per capita
income. Taking into consideration that a large part of foreign trade takes place within the
same industries, we will now turn to analysing the ratio of intra-industry trade in accession
countries. Again, we will only use that part of foreign trade of the accession countries,
which is associated with the EU1S. Thus, the index directly measures the extent of
economic integration with the current EU. The Grubel-Lloyd Index (GLI) of Intra-Industry
Trade (IIT) is calculated as follows:

GLI, =

X stands for exports to the EU15, M for imports from the EU15. The index takes values
between 0 and 100. The higher the value, the greater the extent of intra-industry trade the
greater the degree of economic integration.

Figures 15, 16 and 17 display the yearly GLI for Poland, the Czech Republic and
Hungary, ordered in accordance with national R&D intensities.

Some of Poland’s manufacturing branches are highly integrated with the EU15 (GLI above
90), some are hardly at all (GLI below 20 or even 10). High integration can be found at any
technological level: low, middle and high. There does not seem to be a correlation between
integration and R&D intensity. This finding is in line with the existing empirical literature,
which has not been very successful in relating IIT to cross-country differences in
endowments and other country characteristics. Generally speaking, Poland’s integration
with the EU seems to have risen in the second half of the 1990s, although in some product
groups there has been a significant decline, e.g. tanning and dressing of leather (19). This
might, however, indicate that there is still much potential for gains in foreign trade in these
sectors of the Polish economy.
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Figure 15: Grubel-Lloyd Index of IIT in Poland, 1995-2001
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Figure 16: Grubel-Lloyd Index of IIT in the Czech Republic, 1997-2002
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Unsurprisingly, economic integration as measured by the GLI is in general higher in
the Czech Republic than in Poland. There are hardly any product categories that are
integrated less than 50% with the EU15 and certain categories even reach an integration
level of almost 100%. Similarly to Poland, high integration can be found in all technology
product groups. At the same time integration in middle and high technology sectors tends
to be of higher intensity than integration in low technology product groups. This is clearly
in line with the findings of the RCAs.

Figure 17: Grubel-Lloyd Index of IITin Hungary, 1999-2001
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In the case of Hungary, the share of IIT in total EU-trade is highest in high technology
sectors, reaching almost 100% in rubber and plastic products (25) and chemicals (24). But
it is also quite high in some middle and lower R&D intensive sectors such as leather (18),
wearing apparel (18) and textiles (17). The lowest GLs are found in middle technology
product groups, e.g. tobacco products (16).

In terms of absolute distribution of GLs between the product groups, the picture for
2001 is quite similar for the Czech Republic and Hungary, and differs from the picture
presented for Poland. GLs reach more than 80% in twelve and ten product groups in the
Czech Republic and Hungary, respectively, whereas in only six groups in Poland.
Moreover, GLs account for less than 40% in merely one product group in the Czech
Republic and three in Hungary, while this is the case for six product groups in Poland.
Thus in the Czech Republic and Hungary approximately half of the product groups show a
rather high economic integration with the EU15, approximately 10% show low economic
integration and the remaining approximately 40% of the product groups can be found in
between. For Poland this distinction makes up to about 25% for high integration, 25% for
low integration and 50% of the product groups are placed in between.
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To sum up, the Czech Republic and Hungary are extensively integrated with the EU15.
However, for some product groups there is still much potential for increasing economic
integration, especially in Hungary and in Poland.

4. Conclusion and Future Research

Based on theoretical considerations this paper empirically analysed the foreign trade
structure of three accession countries towards the current EULS countries, placing an
emphasis on the development of export specialization. The outcome of the “Traditional
Trade Theory”, that accession countries will rather specialize in labour intensive
production can, at least for two of the three countries, be rejected. We found that Poland
exports rather low and some medium technology (or labour intensive) products, the Czech
Republic, on the contrary, shows clear specialization patterns in the field of medium and
even high technology, while Hungary mainly specialized in the export of high technology
— and also of some very low technology — products in the 1990s. The share of intra-
industry trade, as explained by the “New Trade Theory” mainly by differences in demand
characteristics, is very high in some product groups in all three countries. However, there
are — especially in Hungary and in Poland - also some branches of manufacturing where
integration with the current EU-market has not yet proceeded this far. Hungary’s and the
Czech Republic’s specialization in higher technology production questions the assumption
of the “New Economic Geography” that mature products - with higher R&D expenditure -
will be provided by economies richly endowed with skilled labour and physical capital and
less mature products by countries endowed with much unskilled labour. Alternatively it
raises the question as to whether the distinction between the EU1S5, as countries endowed
with skilled labour and much capital and the accession countries, as countries endowed
with unskilled labour, can still be regarded as an appropriate characterization.

Technology intensity was proxied in this paper by R&D ratios, which were measured
as sectoral R&D expenditure as a percentage of sectoral turnover. R&D ratios, as an
indicator for technology intensity, are still much lower in the three accession countries
considered, than in current EU member states, e.g. Germany. However, we found that the
sectoral distribution of R&D expenditure is rather similar.

As regards future research there is a broad range of further interesting issues to deal
with. Firstly, the analysis should be expanded to include other accession countries, and in
particular certain selected current EU countries (e.g. Portugal or Greece), to be able to
compare the developments of structural change - especially foreign trade specialisation - in
the course of different enlargement and integration processes within Europe. A
comparative analysis of country results should uncover differences and similarities of
specialization patterns between selected new and current EU15 members.

Secondly, it would be interesting to examine export and import unit values, in order to
reveal specialization patterns. The basic assumption for catching-up should be tested,
namely that with rising per capita income there will be high export shares of product
groups with a high unit export value. Additionally, the use of alternative variables (e.g.
capital stock or total factor productivity) is needed to give better insight into specialisation
patterns of accession countries in terms of technology intensity in the Schumpeterian
sense. Future research should also include analysis of patents at a disaggregated level to
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implicate propositions on innovation and structural change. In addition, the impact of FDI
flows on RCA dynamics should be analyzed.

Last but not least, it is necessary to use more advanced econometric methods for the
analysis. The use of indicators for trade performance is just one of a variety of possible
methods for measuring structural change. In future research, convergence indicators — e.g.
B-convergence and d-convergence — should be calculated, as well as other econometric
methods (e.g. unit root tests). Finally policy implications should be incorporated, using
also the experiences from previous examples of economic integration with the EU.
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Annex 1

NACE rev. 1.1. Classification (in parts)

16

17

18

19

20

21

22

151
152
153
154
155
156
157
158
159

160

171
172
173
174
175
176
177

181
182
183

191
192
193

201
202

203
204
205

211

212

221
222

Manufacturing

Manufacture of food products and beverages

Production, processing and preserving of meat and meat products
Processing and preserving of fish and fish products

Processing and preserving of fruit and vegetables

Manufacture of vegetable and animal oils and fats

Manufacture of dairy products

Manufacture of grain mill products, starches and starch products
Manufacture of prepared animal feeds

Manufacture of other food products

Manufacture of beverages

Manufacture of tobacco products

Manufacture of tobacco products

Manufacture of textiles

Preparation of spinning of textile fibres

Textile weaving

Finishing of textiles

Manufacture of made-up textile articles, except apparel
Manufacture of carpets and rugs

Manufacture of knitted and crocheted fabrics

Manufacture of knitted and crocheted articles

Manufacture of wearing apparel; dressing and dyeing of fur
Manufacture of leather clothes

Manufacture of other wearing apparel and accessories

Dressing and dyeing of fur; manufacture of articles of fur

Tanning and dressing of leather, manufacture of luggage, handbags,
saddlery, harness and footwear

Tanning and dressing of leather

Manufacture of luggage, handbags and the like, saddlery and harness
Manufacture of footwear

Manufacture of wood and of products of wood and cork, except furniture;
manufacture of articles of straw and plaiting materials

Sawmilling and planing of wood, impregnation of wood
Manufacture of veneer sheets; manufacture of plywood, laminboard,
particle, board, fibre board and other panels and boards
Manufacture of builders carpentry and joinery

Manufacture of wooden containers

Manufacture of other products of wood; manufacture of articles of cork,
straw and plaiting materials

Manufacture of pulp, paper and paper products

Manufacture of pulp, paper and paperboard

Manufacture of articles of paper and paperboard

Publishing, printing and reproduction of recorded media

Publishing

Printing and service activities related to printing
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23

24

25

26

27

28

29

24

223

231
232
233

241
242
243

244

245

246
247

251
252

261
262

263
264
265
266
267
268

271
272
273
274
275

281
282

283
284
285
286
287

291
292

293
294

Reproduction of recorded media

Manufacture of coke, refined petroleum products and nuclear fuel
Manufacture of coke oven products

Manufacture of refined petroleum products

Processing of nuclear fuel

Manufacture of chemicals and chemical products

Manufacture of basic chemicals

Manufacture of pesticides and other agro-chemical products
Manufacture of paints, varnishes and similar coatings, printing ink and
mastics

Manufacture of pharmaceuticals, medicinal chemicals and botanical
products

Manufacture of soap and detergents, cleaning and polishing preparations,
perfumes and toilet preparations

Manufacture of other chemical products

Manufacture of man-made fibres

Manufacture of rubber and plastic products

Manufacture of rubber products

Manufacture of plastic products

Manufacture of other non-metallic mineral products

Manufacture of glass and glass products

Manufacture of non-refractory ceramic goods other than for construction
purposes; manufacture of refractory ceramic products

Manufacture of ceramic tiles and flags

Manufacture of bricks, tiles and construction products, in baked clay
Manufacture of cement, lime and plaster

Manufacture of articles of concrete, plaster and cement

Cutting, shaping and finishing of ornamental and building stone
Manufacture of other non-metallic mineral products

Manufacture of basic metals

Manufacture of basic iron and steel and of ferro-alloys

Manufacture of tubes

Other first processing of iron and steel

Manufacture of basic precious and non-ferrous metals

Casting of metals

Manufacture of fabricated metal products, except machinery and equipment
Manufacture of structural metal products

Manufacture of tanks, reservoirs and containers of metal; manufacture of
central heating radiators and boilers

Manufacture of steam generators, except central heating hot water boilers
Forging, pressing, stamping and roll forming of metal; powder metallurgy
Treatment and coating of metals; general mechanical engineering
Manufacture of cutlery, tools and general hardware

Manufacture of other fabricated metal products

Manufacture of machinery and equipment n.e.c.

Manufacture of machinery for the production and use of mechanical power,
Except aircraft, vehicle and cycle engines

Manufacture of other general purpose machinery

Manufacture of agriculture and forestry machinery

Manufacture of machinetools



30

31

32

33

34

35

36

37

295
296
297

300

311
312
313
314
315
316

321
322

323

331
332

333
334
335

341
342

343

351
352
353
354
355

361
362
363
364
365
366

371
372

Manufacture of other special purpose machinery

Manufacture of weapons and ammunition

Manufacture of domestic appliances n.e.c.

Manufacture of office machinery and computers

Manufacture of office machinery and computers

Manufacture of electrical machinery and apparatus n.e.c.

Manufacture of electric motors, generators and transformers
Manufacture of electricity distribution and control apparatus
Manufacture of insulated wire and cable

Manufacture of accumulators, primary cells and primary batteries
Manufacture of lighting equipment and electric lamps

Manufacture of electrical equipment n.e.c.

Manufacture of radio, television and communication equipment and
apparatus

Manufacture of electronic valves and tubes and other electronic components
Manufacture of television and radio transmitters and apparatus for line
telephony and line telegraphy

Manufacture of television and radio receivers, sound or video recording or
reproducing apparatus and associated goods

Manufacture of medical, precision and optical instruments, watches and
clocks

Manufacture of medical and surgical equipment and orthopaedic appliances
Manufacture of instruments and appliances for measuring, checking,
testing, navigating and other purposes, except industrial process control
equipment

Manufacture of industrial process control equipment

Manufacture of optical instruments and photographic equipment
Manufacture of watches and clocks

Manufacture of motor vehicles, trailers and semi-trailers

Manufacture of motor vehicles

Manufacture of bodies (coachwork) for motor vehicles; manufacture of
trailers and semi-trailers

Manufactures of parts and accessories for motor vehicles and their engines
Manufacture of other transport equipment

Building and repairing of ships and boats

Manufacture of railway and tramway locomotives and rolling stock
Manufacture of aircraft and spacecraft

Manufacture of motorcycles and bicycles

Manufacture of other transport equipment n.e.c.

Manufacture of furniture, manufacturing n.e.c.

Manufacture of furniture

Manufacture of jewellery and related articles

Manufacture of musical instruments

Manufacture of sports goods

Manufacture of games and toys

Miscellaneous manufacturing n.e.c.

Recycling

Recycling of metal waste and scrap

Recycling of non-metal waste and scrap
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Annex 2

RCA-Balassa in Poland’s exports as compared to EU15, 1995-2001 (NACE rev.1.1,
3-digit-level)

Nace 1995 1996 1997 1998 1999 2000 2001
151 0,70 0,78 0,73 0,78 0,79 0,74 0,76
152 2,19 1,69 1,52 1,74 1,96 1,60 1,42
153 3,05 3,04 3,53 3,20 2,99 2,94 2,96
154 0,35 0,40 0,44 0,27 0,41 0,28 0,33
155 0,21 0,30 0,33 0,19 0,20 0,13 0,27
156 0,03 0,01 0,01 0,02 0,05 0,03 0,04
157 0,03 0,07 0,12 0,19 0,27 0,20 0,56
158 0,26 0,35 0,40 0,32 0,29 0,36 0,35
159 0,05 0,06 0,07 0,07 0,07 0,10 0,06
160 0,04 0,01 0,00 0,00 0,01 0,04 0,01
171 0,73 0,64 0,79 1,09 1,10 1,21 1,41
172 0,35 0,41 0,43 0,39 0,31 0,33 0,31
174 5,91 6,62 6,20 6,59 6,40 6,42 6,70
175 0,26 0,32 0,44 0,52 0,63 0,70 0,74
176 0,40 0,38 0,31 0,39 0,42 0,49 0,44
177 1,44 1,63 1,56 1,51 1,56 1,41 1,47
181 2,63 2,05 2,10 2,23 2,43 2,02 2,12
182 7,07 6,81 6,15 5,78 5,33 4,33 3,99
183 3,92 4,68 4,28 4,24 4,87 5,58 7,10
191 2,06 1,59 1,78 1,66 1,72 1,77 1,90
192 1,75 1,65 1,08 1,11 0,95 0,74 0,65
193 1,43 1,44 1,15 1,08 1,15 0,92 0,80
201 3,52 2,96 2,92 2,87 2,75 2,49 1,97
202 2,76 2,42 2,40 3,12 3,41 2,85 2,40
203 6,27 6,78 7,22 6,61 6,92 6,10 6,01
204 27,65 20,97 16,58 15,04 14,10 11,47 9,66
205 13,01 15,60 16,93 15,12 15,67 14,23 13,27
211 0,42 0,46 0,53 0,53 0,63 0,69 0,69
212 0,81 0,78 0,83 0,73 0,77 0,73 1,27
221 0,14 0,19 0,21 0,28 0,32 0,36 0,38
222 0,29 0,49 0,69 0,52 0,75 0,88 0,75
231 57,09 39,89 55,48 50,98 42,91 35,93 36,64
232 0,37 0,28 0,28 0,30 0,28 0,35 0,51
233 0,02 0,02 0,02 0,01 0,01 0,02 0,02
241 0,78 0,78 0,73 0,73 0,58 0,63 0,50
242 0,08 0,06 0,07 0,07 0,09 0,07 0,03
243 0,02 0,03 0,03 0,04 0,05 0,07 0,07
244 0,06 0,08 0,06 0,05 0,04 0,03 0,03
245 0,14 0,18 0,17 0,22 0,29 0,40 0,41
246 0,11 0,13 0,12 0,09 0,11 0,08 0,07
247 0,51 0,43 0,78 0,88 1,02 1,08 1,02
251 0,84 0,99 1,03 1,15 1,32 1,52 1,75
252 0,37 0,47 0,51 0,52 0,68 0,68 0,73
261 1,26 1,37 1,46 1,61 1,73 1,70 1,71
262 1,77 2,50 2,40 2,48 2,75 2,75 2,88
263 0,01 0,01 0,01 0,01 0,02 0,02 0,02
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Nace 1995 1996 1997 1998 1999 2000 2001
264 1,77 2,40 3,20 3,03 2,47 1,95 1,82
265 14,06 12,15 9,59 6,83 4,61 2,39 2,38
266 2,48 2,82 2,83 1,83 2,04 2,23 2,35
267 1,62 1,97 2,03 1,79 1,77 1,39 1,24
268 0,32 0,58 0,66 0,90 0,95 0,93 1,12
271 1,32 0,99 1,14 1,18 1,03 1,13 1,02
272 1,26 1,21 1,14 1,14 1,12 1,12 1,20
273 1,05 1,19 1,22 1,11 1,00 0,81 0,79
274 2,85 2,43 2,39 2,21 2,12 1,82 1,50
281 5,20 6,13 5,66 4,92 4,69 5,35 5,86
282 0,87 0,94 1,10 1,22 1,65 1,86 2,06
283 3,33 3,44 4,93 5,35 7,10 16,87 5,27
286 0,47 0,49 0,50 0,52 0,62 0,69 0,81
287 2,24 2,28 2,37 2,55 2,56 2,51 2,48
291 0,59 0,72 0,60 0,65 0,69 0,86 0,93
292 0,39 0,50 0,56 0,51 0,61 0,59 0,62
293 0,97 1,03 1,05 0,93 0,92 0,87 0,86
294 0,42 0,50 0,53 0,53 0,58 0,61 0,70
295 0,51 0,61 0,66 0,63 0,70 0,65 0,72
296 0,26 0,28 0,16 0,11 0,17 0,09 0,10
297 0,56 0,62 0,67 0,73 0,88 0,87 1,14
300 0,03 0,07 0,03 0,04 0,04 0,03 0,03
311 0,81 1,27 1,64 1,65 1,66 1,42 1,39
312 0,69 0,81 1,19 1,03 1,13 1,14 1,21
313 3,49 3,26 2,53 3,15 3,18 3,05 3,40
314 0,16 0,86 1,99 2,51 2,33 2,46 2,40
315 2,57 2,91 3,10 3,22 3,26 2,84 2,79
316 0,91 1,32 1,23 1,59 2,15 2,04 2,42
321 0,52 0,65 0,64 0,64 0,61 0,34 0,27
322 0,13 0,16 0,29 0,16 0,15 0,16 0,13
323 0,73 0,93 1,83 2,29 2,37 2,17 2,63
331 0,18 0,16 0,20 0,25 0,32 0,32 0,33
332 0,29 0,32 0,36 0,31 0,34 0,30 0,32
334 0,07 0,07 0,07 0,06 0,06 0,05 0,05
335 0,21 0,87 1,85 1,76 1,42 0,63 0,66
341 0,58 0,66 0,69 0,66 0,65 1,42 1,34
342 1,93 2,23 2,11 2,09 2,19 1,95 1,91
343 0,36 0,42 0,59 0,65 0,82 0,97 1,21
351 12,28 17,20 4,66 2,60 14,08 6,14 7,11
352 0,80 0,86 0,80 0,88 2,02 3,14 3,46
353 0,04 0,05 0,05 0,05 0,05 0,05 0,12
354 0,84 0,90 0,90 0,86 1,06 1,00 0,97
355 4,52 5,32 6,36 4,61 5,37 5,06 5,26
361 6,72 7,25 7,64 7,47 7,87 7,80 8,10
362 0,26 0,29 0,33 0,34 0,25 0,20 0,19
363 1,33 1,37 1,43 1,14 0,90 0,63 0,58
364 0,72 0,75 0,83 0,76 0,69 0,59 0,56
365 0,57 0,55 0,54 0,59 0,59 0,47 0,48
366 1,21 1,42 1,44 1,56 1,63 1,63 1,69
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Annex 3

RCA-Balassa in the Czech Republic’s exports as compared to EU15, 1995-2001 (NACE
rev.1.1, 3-digit-level)

NACE 1997 1998 1999 2000 2001
151 0,20 0,16 0,17 0,17 0,18
152 0,00 0,00 0,00 0,01 0,01
153 0,17 0,11 0,13 0,13 0,12
154 0,46 0,28 0,22 0,28 0,23
155 0,26 0,25 0,16 0,21 0,20
156 0,05 0,02 0,05 0,04 0,05
157 0,02 0,02 0,02 0,02 0,02
158 0,18 0,17 0,16 0,22 0,26
159 0,45 0,34 0,32 0,42 0,37
160 1,00 0,72 0,40 0,33 0,25
171 1,64 1,52 1,75 2,43 2,63
172 2,24 2,12 2,07 2,26 2,36
174 5,07 4,63 4,78 4,79 4,92
175 0,85 0,87 1,01 1,27 1,34
176 1,11 1,10 1,09 1,05 0,93
177 0,98 0,77 0,79 0,74 0,66
181 1,47 1,18 0,98 0,83 0,61
182 1,64 1,54 1,45 1,37 1,18
183 1,64 1,28 1,48 1,96 1,65
191 0,47 0,29 0,24 0,18 0,14
192 2,04 1,80 1,53 1,43 1,31
193 1,18 1,05 1,04 0,88 0,78
201 3,59 2,97 3,11 2,79 2,43
202 1,76 1,47 1,33 1,22 1,10
203 3,48 3,21 3,45 3,15 4,02
204 10,95 8,13 7,81 7,06 5,83
205 1,90 1,76 1,93 2,06 1,75
211 0,54 0,51 0,47 0,59 0,49
212 0,48 0,47 0,49 0,54 0,53
221 0,33 0,34 0,38 0,37 0,49
222 1,69 1,31 3,01 3,10 3,16
231 24,81 15,29 17,38 9,94 8,65
232 0,45 0,45 0,51 0,41 0,36
233 1,41 0,27 0,29 0,33 0,08
241 0,80 0,64 0,52 0,55 0,45
242 0,22 0,15 0,11 0,16 0,14
243 0,26 0,26 0,29 0,27 0,28
244 0,18 0,13 0,11 0,11 0,09
245 0,09 0,19 0,21 0,24 0,16
246 0,14 0,13 0,12 0,10 0,13
247 0,39 0,45 0,54 0,64 0,63
251 1,55 1,82 2,16 2,45 2,38
252 1,20 0,99 1,14 1,23 1,22
261 3,13 3,17 3,17 3,20 2,83
262 3,20 3,37 3,39 3,74 3,59
263 1,18 0,98 1,01 1,04 0,96
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NACE | 1997 1998 1999 2000 2001
264 2,36 2,96 2,55 2,58 2,46
265 5,16 3,79 3,66 3,17 1,91
266 3,66 2,96 2,84 2,95 2,55
267 1,13 0,98 1,00 0,89 0,77
268 0,92 0,79 1,00 1,09 1,11
271 1,28 1,00 0,97 0,92 0,94
272 1,68 1,78 1,54 1,64 1,44
273 1,81 1,89 1,88 1,62 1,38
274 0,99 0,81 0,82 0,71 0,60
281 6,51 5,65 5,48 6,07 5,42
282 2,55 2,66 2,59 2,85 2,82
283 2,34 1,57 3,02 3,55 1,72
286 1,44 1,35 1,40 1,66 1,84
287 3,08 3,34 3,44 3,70 3,42
291 1,09 1,21 1,22 1,30 1,57
292 1,47 1,38 1,35 1,40 1,40
293 1,38 1,21 0,84 0,78 0,83
294 2,36 2,21 2,37 2,08 2,14
295 1,50 1,56 1,59 1,78 1,71
296 2,45 2,14 3,65 3,43 2,37
297 0,53 0,51 0,45 0,44 0,51
300 0,12 0,19 0,15 0,19 0,36
311 3,01 2,92 3,04 3,25 3,04
312 3,14 3,11 3,01 3,20 2,84
313 2,74 3,25 4,11 4,07 4,19
314 6,41 4,76 6,94 7,51 9,95
315 0,85 0,87 0,74 0,80 0,84
316 2,13 2,87 3,01 3,18 3,52
321 1,13 1,13 1,13 1,18 1,08
322 0,06 0,05 0,05 0,19 0,75
323 0,54 0,55 0,74 1,29 2,08
331 0,35 0,32 0,35 0,33 0,34
332 0,62 0,64 0,57 0,61 0,64
334 1,22 1,25 1,14 1,23 1,13
335 1,57 1,06 0,64 0,53 0,33
341 0,78 1,00 0,92 0,93 0,85
342 1,91 1,67 1,50 1,46 1,25
343 1,08 1,33 1,63 1,87 2,03
351 1,14 0,84 0,70 0,22 0,34
352 5,47 6,68 7,28 6,12 3,28
353 0,09 0,14 0,14 0,06 0,04
354 1,48 1,15 0,90 0,94 0,75
355 1,18 1,71 1,97 2,31 2,23
361 3,13 2,96 3,26 3,29 3,41
362 0,18 0,17 0,16 0,10 0,09
363 7,63 6,95 6,15 5,82 5,03
364 3,99 2,98 2,32 2,17 2,11
365 0,98 0,97 0,97 1,04 1,16
366 2,57 2,40 2,17 2,16 1,94
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Annex 4

RCA-Balassa in Hungary’s exports as compared to EU1S5, 1998-2001 (NACE rev.l.1,
3-digit-level)

NACE 1999 2000 2001
151 1,4 1,3 1,3
152 0,0 0,0 0,0
153 1,0 0,9 0,8
154 0,2 0,3 0,1
155 0,1 0,1 0,2
156 0,1 0,1 0,3
157 0,5 0.6 0,9
158 0,1 0,1 0,1
159 0,1 0,2 0,2
160 0,1 0,0 0,0
171 0,9 1,2 1,4
172 0,5 0,4 0,4
174 6,6 6,5 5,3
175 0,6 0.6 0,7
176 0,5 0,5 0,5
177 0,7 0,6 0,6
181 6,4 5,4 5,2
182 2,8 2,5 2,5
183 0,3 0,4 0,3
191 0,4 0,4 0,3
192 2,7 2,3 2,0
193 2,0 1,8 1,7
201 0.6 0.6 0,6
202 0,6 0,5 0,5
203 2,8 2,8 2,7
204 1,9 2,0 1,8
205 1.1 0,9 0,8
21 0,2 0,2 0,3
212 0,5 0.4 0,3
221 0,0 0,0 0,0
222 0,3 0,4 0,4
231 0,0 0,0 0,0
232 0,9 0,6 0,8
233 0,0 0,0 0,0
241 0,3 0,3 0,3
242 0,1 0,2 0,3
243 0,0 0,0 0,0
244 0,2 0,2 0,2
245 0,1 0,1 0,2
246 0,0 0,0 0,0
247 0,2 0,2 0,2
251 0,9 1,0 1,1
252 0,8 0,9 1,0
261 0,5 0,4 0,4
262 2,0 1,7 1,5
263 0,1 0,1 0,1
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NACE 1999 2000 2001
264 0,5 0.6 0,7
265 0,2 0,2 0,2
266 0,3 0,3 0,3
267 0,0 0,0 0,0
268 0,9 0,9 0,8
271 0,4 0,1 0,1
272 0,1 0,1 0,0
273 0,1 0,1 0,1
274 0,7 0,8 0,8
281 2,5 2,9 3,2
282 2,0 1,4 1,5
283 1,9 3,0 1,2
286 0,3 0,4 0,4
287 0,4 0,5 0,5
291 0,3 0,2 0,3
292 0,4 0,4 0,4
293 1,1 1,3 1,6
294 0,2 0,2 0,3
295 0,3 0,3 0,3
296 0,2 0,3 0,2
207 1,4 1,4 1,3
300 1,0 0,5 0,7
311 0,9 0,9 0,9
312 1,2 1,3 1,5
313 3,7 3,9 3,4
314 0,0 0,2 1,2
315 5,2 5,7 59
316 5,1 7,4 13,3
321 4,3 6,0 2,5
322 0,1 0,3 0,5
323 6,7 7,7 9,1
331 0,2 0,2 0,2
332 0,3 0,3 0,3
334 0.4 0.4 0,4
335 0,0 0,0 0,0
341 1,9 1,7 1,6
342 0,8 0,7 0,9
343 1,2 1,3 1,4
351 0,1 0,1 0,1
352 2,2 2,5 2,5
353 0,0 0,0 0,0
354 0,1 0,1 0,1
355 0,5 0,5 0,6
361 0,7 0,6 0,7
362 0,1 0,1 0,0
363 0,0 0,0 0,0
364 0,5 0,4 0,4
365 0,3 0,2 0,2
366 0.6 0,5 0,5
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