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Abstract: The paper aims to inspect trade structure and changes in comparative
advantages of the Czech Republic, Hungary, Poland, and Slovakia on the intra-
EU28 market for the period 2009-2019. The categorisation of the products
corresponds to the Statistical classification of products by activity (CPA). This
paper exploits the modified index of revealed comparative advantages—the
revealed symmetric comparative advantages (RSCA) and the trade balance
index (TBI). Econometric models using the RSCA were applied for testing
stability and specialisation trends of a country’s trade. The results show that the
Czech Republic and Hungary had the biggest changes in comparative
advantages in 2009-2011, Poland and Slovakia in 2011-2015. The findings
indicate space for increasing export performance and specialisation of these V4
countries on the intra-EU market in the short and long-run.
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1 Introduction

The framework of regional cooperation between the Czech Republic, Hungary, Poland,
and Slovakia, known as the Visegrad Group or V4 was launched in 1991. The formation
of the Visegrad Group contributed to the enhanced stability in Central Europe and
deepened cooperation among Central European states in the areas such as education,
culture, science, environment, fight against organised crime, regional development, civil
society development, transport; in addition, this cooperation facilitated the integration
efforts of the V4 countries (Gyarfasova and Meseznikov, 2016). The Czech Republic,
Hungary, Poland, and Slovakia became EU members on 1 May 2004.

Copyright © 2023 Inderscience Enterprises Ltd.
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The V4 countries are open economies, amongst which Slovakia is the most open one,
followed by Hungary, the Czech Republic and Poland.' In Slovakia, the ratio of total
trade to GDP jumped from 136% in 2009 to 184% in 2019 (maximum 191% in 2018,
minimum 136% in 2009) in Hungary it increased from 145% in 2009 to 161% in 2019
(maximum 168% in 2014, minimum 145% in 2009). In the Czech Republic, the value of
the trade-to-GDP ratio reached 113% in 2009 and 143% in 2019 (maximum 158% in
2014 and minimum 113% in 2009) and in Poland the indicator expanded from 75% in
2009 to 106% in 2019 (maximum 107% in 2018 and minimum 75% in 2009). The whole
V4 group contributes to the merchandise intra-EU28 export with 12% and to the import
with 11% (on the average of 2009-2019). These values confirm the importance of foreign
trade activities for all these economies. More data on their trade openness and
exports/imports are provided in Appendix 2. Haddad et al. (2012) argued that countries
with deeper integration into trading activities were more exposed to external shocks.
Therefore, for a country to remain competitive in the long run, it is necessary to observe
its engagement in foreign trade activities, inspect the changes in comparative advantages
and the dynamics of specialisation changes.

This paper focuses on comparative advantages of selected CPA product categories of
individual V4 countries, measures the stability of trade patterns and trends of export
specialisation. Unfortunately, most papers dealing with comparative advantages of the V4
countries focus on agricultural products rather than manufacturing. Therefore, this paper
attempts to fill in this gap and make a valuable contribution to the trade theory and
praxis. The paper is organised as follows: after the introductory part there is an overview
of corresponding literature and empirical papers. The following section focuses on
methodology, followed by a discussion on achieved results and a conclusion with policy
recommendations.

2 Literature review

The competitiveness of countries represents a key factor of the theory of international
trade and economic growth. The traditional trade theories and international trade flows
are explained from the supply-side variables, the comparative advantages (Zhang and
Jensen, 2005). From the early nineteenth century until the late 1970s, international trade
theory was dominated almost entirely by the concept of comparative advantage —
countries trade to take advantage of their differences (Krugman, 1987). However, the
new view of international trade considers trade driven by economies of scale rather than
comparative advantage and international markets, which are typically imperfectly
competitive (Krugman, 1987).

Theories of comparative advantages and competitiveness go back to absolute
advantages (Smith, 1776), comparative advantages (Ricardo, 1817) and competitive
advantages (Porter, 1990). According to Ricardo (1817), countries trade and gain from
trade due to differences in technology. This principle of comparative advantage does not
require higher absolute productivity but only higher relative productivity (a weaker
assumption) in producing a commodity (Gupta, 2015). Eli Heckscher and Bertil Ohlin
argued that trade could be beneficial even if two countries had the same production
technology but different factor endowments (Clarke and Kulkarni, 2009). Heckscher
(1919) and Ohlin (1933) introduced the concept of factor endowments, that countries will
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export commodities that require for their production much of abundant production factors
and few scarce factors in exchange for goods that demand factors in different proportions.
This postulation became a subject of further analyses, e.g., Stolper and Samuelson (1941)
and Samuelson (1949), and Leontief (1956).

Comparative advantages are a subject of many research papers dealing with
specialisation and trade patterns of economies. Besides comparative advantages there is
special attention paid to competitive advantages (Porter, 1990), sustained competitive
advantages (Porter, 1990) and sustainable advantages (Hoffman, 2000). Comparative
advantages are often related to the term of revealed comparative advantages (RCAs). The
concept of RCAs was introduced by Liesner (1958), later in Balassa (1965, 1977, 1986).
Porter (1990) focused on competitive advantages and sustained competitive advantages.
He declared that national competitiveness was created and not inherited. Competitive vs.
comparative advantages were investigated by Neary (2003).

Gupta (2015) proposed a link between comparative and competitive advantage
concepts and outlined a synthesis between these two principles in international trade/
business. Hoffman (2000) focused on the sustainable advantages in the past, present and
the future. If comparative advantages refer to the quantitative notion of factors of
production and goods, competitive advantages are based mainly on the quality of these
factors and goods. Comparative advantages are often used to evaluate trade patterns and
investigate the specialisation of a country. Hence, it becomes a topic of many theoretical,
empirical and policy debates.

The indexes of the revealed comparative advantages (RCAs) can be divided into two
groups. The first one involves the traditional RCA index proposed by Balassa (1965,
1977, 1986), the second group comprises modified RCA indexes. The initial (traditional)
Balassa index was based on export data but ignored the imports. The index was later
modified with both the exports and imports (Gnidchenko and Salnikov, 2015). Laursen
(2015) argues that if the RCA is used in the econometric analysis, there is a need to adjust
the RCA to become symmetric. Due to these shortcomings of the traditional RCA index,
several attempts were made to modify the indicator. As a result, there are various
modified RCA indexes using either export or both export and import data see e.g.,
Vollrath (1987, 1991), Dalum et al. (1998), Hoen and Oosterhaven (2006) and Lafay
(1992).

Vollrath (1987, 1991) suggested three alternatives. The first option is the Index of the
revealed competitive advantages (RCoA). The second is the log transformation of the
traditional RCA and the third measure is the indicator of the Revealed competitiveness.
Another modified index of comparative advantage was presented by Lafay (1992)
considering both exports and imports. The International Trade Centre uses this index for
computing trade performance indicators of observed countries. Dalum et al. (1998)
suggested another alternation to the Balassa RCA index. The modified index refers to the
Revealed symmetric comparative advantage (RSCA). Hoen and Oosterhaven (2006)
proposed additive RCA (ARCA) computed as the difference between the export shares
instead of the quotient as in the standard index. Another indicator of comparative
advantages is the Net trade to total trade ratio. Azzam et al. (2010) suggested adjusting
the RCA for export and re-exports in cases when merchandise exports are the country’s
mainstay and most of them are in the form of re-exports (e.g., Dubai). Data on imports
and exports as percentages of GDP were used as indicator of globalisation trends and
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patterns by Naghshpour and Sergi (2009). Balassa and others have used production,
consumption, import and export data to construct various trade performance indicators.
However, there is little argument for selecting one measure over another (Leishman et al.,
1999; Ufuk, 2011).

Sari and Divinagracia (2021) analysed the revealed comparative advantage and
constant market share of Indonesian cinnamon in the world market. The outcomes
showed that Indonesian cinnamon had a comparative advantage in either the world or US
market. D’Aleo and Sergi (2017) focused their research on competitive advantage in the
EU’s logistics sector. The findings showed that investment in the human factor was
appropriate means of stimulating innovation and economic outlook. The trade and
industry developments in Central and Eastern Europe were analysed by Sergi et al.
(2007). Mishra et al. (2016) focused on inspecting the competitiveness of emerging Asian
economies with special reference to India. Factors such as GDP, outward FDI flows, and
export of goods and services were identified as determinants for a nation’s
competitiveness. Hsing and Sergi (2010) tested the bilateral trade J-curve for Australia,
Canada, New Zealand, and the UK. According to their results, there was a lack of support
for a J-curve for Australia, Canada, and the UK.

The patterns of international trade and the RCA indexes of V4 became a subject of
research in most empirical papers (mainly dealing with the agricultural sector). The
research involves analysing the trade of an individual country (the Czech Republic,
Hungary, Poland, and Slovakia) or within a set of countries. For example, Bojnec and
Fert6 (2014a) inspected the agri-food export competitiveness in European Union
Countries. Their findings indicated that Netherlands, France, and Spain belonged to the
most competitive states in agri-food export. A study elaborated by Sankot (2015)
analysed comparative advantages of the Visegrad 4 countries and Germany and sectors
were compared according to the labour qualification and intensity of technology. The
study identified a gradual shift towards export of higher value-added in the Czech
Republic, Hungary, and Slovakia, but a slow export change in Poland.

Bojnec and Fertd (2017) used the RCA index on panel data to assess the pattern,
duration, and country-level determinants of global agri-food export competitiveness.
According to their outcomes, the long-term survival rates revealed by the comparative
advantage indices were among the highest for the Netherlands, France, Belgium, the
USA, Argentina, and New Zealand. Torok and Jambor (2016) focused on determinants of
revealed comparative advantages of the European ham trade. The results showed that the
competitiveness of the European ham trade was affected by the quality linked to the
production area. The study presented by Rytko (2014) analysed Polish and Slovak
agri-food products’ competitiveness in the European market with the following findings:
membership of these countries in the EU supported the growth of the foreign agro-food
trade in both of these countries in the European market, but the trade on the third
countries market increased only for Poland. Bojnec and Ferté (2007) studied revealed
comparative advantages and competitiveness of Hungarian and Slovenian agro-food trade
in the European Union markets between 1993 and 2003. According to the Balassa index,
the study showed that both countries had lost comparative advantage for a number of
product groups over time.

Qineti et al. (2009) examined the competitiveness and comparative advantages of the
Slovak and the EU agri-food trade with Russia and Ukraine. The presented results
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indicated a declining trade specialisation. Hambalkova (2006) analysed factors of
competitiveness and their impact on export efficiency of grape and wine in the Slovak
Republic. The findings indicated that for Slovakia, it was important to diversify the
export market. Finally, Ferté and Hubbard (2003) exploited four revealed comparative
indexes to inspect the competitive ability of Hungarian agriculture and food processing.
According to their results Hungary achieved a comparative advantage in various
agri-food products, including animals and meat. Bojnec and Fert6 (2014b) focused on the
export competitiveness of dairy products of EU countries on intra-EU, extra-EU, and
global markets. Applying the RCA index over the 2000-2011 period, the results revealed
that it was difficult for most of the new EU-12 countries to keep the level of their export
competitiveness in some dairy products. Juchniewicz and Lukiewska (2014) studied the
international competitiveness of the food industry in the EU member states on the world
market and its changes in the years 2005-2012. The outcomes suggested that the highest
places in the competitiveness ranking were occupied by states of the old EU, such as the
Netherlands, France, Spain, and Denmark. Fertd and So6s (2008) paid attention to trade
specialisation in the EU and Postcommunist European Countries. European countries
suffered a decline of comparative advantages in a few product groups over time. The
specialisation indices appeared to be stable for product groups with comparative
disadvantage, but product groups with weak-to-strong comparative advantage showed
significant variation. Zamborsky (2012) inspected the competitiveness gap and host
country effects of FDI in the New OECD. The findings suggested that industries with a
low competitiveness gap benefited most from the FDI in Central Europe in the medium
run. According to Pavlickova (2013), between 1999-2011, Slovakia achieved product
competitiveness on the EU market mainly with prices. Haluska and Dolini¢ (2018)
analysed the economic performance and export of Slovakia, showing gradual shifts from
heavy industry towards the automobile sector. Hsing (2009) examined the J-curve for the
bilateral trade between Croatia, the Czech Republic, Hungary, Poland, Slovakia,
Slovenia, and the USA. Results showed that the J-curve was not empirically confirmed
for any of these six countries. Finally, Pitondkova (2020) focused on measuring
Slovakia’s trade specialisation on the extra-EU market. The results indicated the
stability of trade patterns and an increase in the level of specialisation between
2013-2017. The machinery and transport equipment sector were identified as the most
competitive.

Ignjatijevic et al. (2013) analysed comparative advantage and specialisation level in
international trade of countries’ primary and industrial products from the Danube region.
Comparative advantages were achieved in exporting agricultural products and food in
Hungary, Serbia, Moldova, Ukraine, Bulgaria, and Romania. Beblavy and Kurekova
(2014) focused on the antivirus industry’s competitive advantage in the Czech Republic
and Slovakia stressing the role of highly skilled and technical human capital. Stefaniak-
Kopoboru and Kuczewska (2016) dealt with export specialisation in services of the
Visegrad countries. The findings indicated that the accession to the EU had some positive
effects on the total exports of services for the whole Visegrad group with different
influences on countries and types of services.
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3 Trade performance of the Czech Republic, Hungary, Poland,
and Slovakia

In this paper, the analysis of trade performance of the Visegrad Group is based on the
export and import of goods towards the EU within 2009-2019. The observation time
span was selected to catch up with the point of recession but excludes the turbulence
in 2020.

The measures based on data of exporting of goods will in the next sections form a
basis for calculating the traditional revealed comparative advantages (RCAs), proposed
by Balassa (1965, 1977, 1986), which, for econometric analysis of the trade
specialisation, will be transformed into the modified version of the RCAs — the revealed
symmetric comparative advantages (RSCAs) presented by Dalum et al. (1998).

Figure 1 plots the exporting and importing of goods to/from the EU28 (% of total
exports/imports of goods of the Czech Republic, Hungary, Poland, and Slovakia®).
The figures reveal rising exports of Hungary in 2019 contrary to the Czech Republic,
Poland, and Slovakia, whereas only in Slovakia the import values indicated a rise
in 2019.

The figures show all countries as net exporters to the EU28. Their export orientation
to the EU market is very broad. We can expect that the number of product categories with
comparative advantages is high and that these manufacturers are important for the total
merchandise export.

4 Data and methodology

There are different indicators for inspecting the specialisation of a country using either
export or import data or both. In this paper, the trade specialisation of V4 countries is
separately analysed using two indicators of comparative advantages which were
calculated from the annual data 2009-2019. The first indicator is expressed in the form of
revealed comparative advantages (RCAs) using only export data. The second refers to
both exports and imports — the trade balance index (TBI). Trade data were obtained from
Eurostat for manufactured products of the Statistical classification of products by activity
(CPA). Table 1 presents products (goods and services) in the section Manufactured
products. Those sections which are coloured in grey were excluded from the analysis
either due to data shortage/incompleteness or because these sections primarily refer to
services. The products section 32 other manufactured goods were not included in the
analysis.

As this paper aims to examine the competitiveness of the Czech Republic, Hungary,
Poland, and Slovakia on the intra-EU28 market, it is of interest both for experts and the
wide public to understand if and how stable are revealed comparative advantages
(specialisation/competitiveness) and export/import performance of the V4 countries, and
which manufactures enhance their competitiveness. To identify the structural changes in
comparative advantages and specialisation, we follow the procedure of Product Mapping
presented by Widodo (2008). Figure 2 depicts the Product Mapping framework later used
in our analysis (RSCA stands for Revealed Symmetric Comparative Advantages, TBI for
Trade Balance Index).
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Figure 1 Exports/Imports of goods to/from the EU28
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The X-axis represents the observed period (2009-2019), Y-axis denotes the
Exports/Imports (%).

Source: Own calculations based on data from Eurostat
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Table 1 Classification of manufactured products according to the CPA

Division Label

10 Food products

11 Beverages

12 Tobacco products

13 Textiles

14 Wearing apparel

15 Leather and related products

16 Wood and of products of wood and cork, except furniture; papers of straw and
plaiting materials

17 Paper and paper products

18 Printing and recording services

19 Coke and refined petroleum products

20 Chemicals and chemical products

21 Basic pharmaceutical products and pharmaceutical preparations

22 Rubber and plastics products

23 Other non-metallic mineral products

24 Basic metals

25 Fabricated metal products, except machinery and equipment

26 Computer, electronic and optical products

27 Electrical equipment

28 Machinery and equipment n.e.c

29 Motor vehicles, trailers and semi-trailers

30 Other transport equipment

31 Furniture

32 Other manufactured goods

33 Repair and installation services of machinery and equipment

Source: Eurostat (CPA, 2008)

Class A involves products that have both comparative advantage and export
specialisation, while category B consists of products with comparative advantages but no
export specialisation. Section C includes products with export specialisation but without
comparative advantages and category D represents products without comparative
advantages and without export specialisation.

Using the values of both the RSCAs and TBI, the product mapping of the V4
countries is elaborated and presented in Section 5.1 (Table 3).

The original formula of the RCA suggested by Balassa (1965) is the following

Xif /Zz Xii

RCA, = » (1)

DAY

where X denotes the volume of exports of product/sector i from country j, the
numerator represents the percentage share of a given product/sector in national exports,
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and the denominator represents the percentage share of a given product/sector in the
export of the EU28. The RCA >1 indicates revealed comparative advantage and
RCA <1 denotes a comparative disadvantage. When RCA is used in econometric
analysis it should always be made symmetric because the RCA is not comparable on both
sides of unity (Laursen, 1998). The adjusted RCA—the revealed symmetric comparative
advantage (RSCA) has the following form (Laursen and Drejer, 1997).

_(RCA-1)
" (RCA+1)

RSCA 2

RSCA values range from —1 to + 1. Positive values indicate comparative advantage,
negative values show comparative disadvantage.

Figure 2 Products mapping

Group B Group A
Have Comparative Advantage Have Comparative Advantage
g No Export-Specialisation Have Export-Specialisation
& (net importer) (net exporter)
(RSCA > 0 and TBI <0) (RSCA > 0 and TBI >0)
Group D Group C
No Comparative Advantage No Comparative Advantage
g No Export-Specialisation Have Export-Specialisation
g‘) (net importer) (net exporter)
(RSCA < 0 and TBI <0) (RSCA <0 and TBI >0)
TBI<0 TBI>0

Source:  Widodo (2008)

The TBI is applied to analyse whether a country has specialisation in export (as net-
exporter) or import (as net-importer) for a specific group of products (Widodo, 2008).
The TBI is formulated as follows (Lafay, 1992; Widodo, 2008)

TBI, =M (3)

(X, +M;)
where TBI; denotes trade balance index of country j for group of products i; X; and M
represents exports and imports of group of products i by country j, respectively. This
index ranges from —1 to +1 (or —1 < TB[; < 1). Two extremes may appear: the value of
the TBI index be —1 (if a country only imports), or the TBI can have a value of 1 if a
country only exports. In case when a country neither exports nor imports, the TBI is not
defined. Any values between —1 and + 1 imply that the country exports and imports
product i simultaneously. The country is a ‘net-importer’ if the TBI <0 or a country is in
a position of ‘net-exporter’ if the TBI > 0 (Lafay, 1992; Widodo, 2008).

For testing stability and specialisation trends of country’s trade, Dalum et al. (1998)
suggested using the following regression equation:
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RSCA? =, + BRSCA} +e¢, 4

where the superscripts #; and #, refer to the initial and the final year, respectively. The
dependent variable, RSCA at time #, for product i in country j is tested against the
corresponding variable at time ¢, (initial year), a and f are standard linear regression
parameters and ¢ is a residual term. The size of f measures the stability of the
specialisation pattern of a given country between two periods. If coefficient f=1,
the trade pattern does not change from #, to %. If f> 1, the country tends to be more
specialised in sectors where it is already specialised and less specialised in sectors where
initial specialisation is low. If 0 <f <1, then there is despecialisation, meaning that
sectors with initial low RSCAs increase over time, whereas sectors with initial high
RSCAs decrease their values. If <0, the ranking of sectors is reversed; this seldom
occurs in the real world, considering the path dependency of technology or trade
specialisation (Dalum et al., 1998; Sanidas and Shin, 2011).

It is to note, that in our analysis, the revealed comparative advantages (RCAs) were
calculated according to (1), later transformed into revealed symmetric comparative
advantages (RSCAs) according to (2) and the trade balance index was computed
according to (3). For testing the stability of specialisation, equation (4) was used.
Descriptive statistics of the RSCAs for each country in 2009, 2011, 2015 and 2019 are
presented in Appendix 1.

5 Results and discussion

For following calculations, we applied the extraction of the Eurostat data by CPA
(version 2008).

The results from examining the competitive manufactured products based on the
revealed comparative advantages (RCA) in V4 economies are presented in Table 2. This
table deploys the ranking of the three most competitive product groups for each country
in 2009, 2011, 2015, and 2019. These selected years correspond to the initial and final
years, which form a time boundary in our econometric models for each country (for more
details see Tables 4-7).

5.1 Identification of the most competitive sectors

Table 2 presents results from identifying the three most competitive manufactured
products within 2009-2019 in corresponding countries. The results are based on the
RCAs values computed according to equation (1).

In the Czech Republic, the Computer, electronic and optical products (CPA 26) was
identified as the most competitive (the highest RCAs) in 2009, 2011 and 2019. However,
in 2015 this product group dropped down to fourth place being replaced by Electrical
equipment (CPA 27). Computer, electronic and optical products category meets with
strong competition from other V4 economies namely Hungary and Slovakia. The division
Fabricated metal products (CPA 25) was ranked in the second position in 2009, 2011,
2015 but in 2019 it was replaced by Electrical equipment (CPA 27) which jumped from
the third position in 2009 and 2011 to the second rank in 2019.
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Table 2 Ranking of the top three sectors (2009-2019)

CZ Ranking (1-3) HU Ranking (1-3)
CPA Division 1 2 3 CPA Division 1 2 3
2009 26 25 27 2009 26 27 29
2011 26 25 27 2011 26 27 29
2015 27 25 29 2015 27 29 26
2019 26 27 29 2019 27 29 26
PL Ranking (1-3) SK Ranking (1-3)
CPA Division 1 2 3 CPA Division 1 2 3
2009 31 16 29 2009 26 16 29
2011 31 16 22 2011 26 15 29
2015 31 16 22 2015 26 29 25
2019 31 16 22 2019 29 26 25

The author’s calculations are based on Eurostat data (Eurostat for manufactured products
of the Statistical classification of products by activity (CPA)).

The big change in the competitive products categories happened in 2015 when Electrical
equipment (CPA 27) became a leader among the products. Surprisingly, Motor vehicles,
trailers, and semi-trailers (CPA 29) was ranked as the third category in the Czech
Republic. This country is famous for the automotive industry and its long-term tradition
(Skoda Auto, a traditional Czech producer of passenger cars).

In Hungary, Computer, electronic and optical products, Electrical equipment and
Motor vehicles, trailers, and semi-trailers (CPA 26, 27, 29) assumed the first, second and
third position in 2009 and 2011. The table shows that there was a shift of ranking among
sections 26, 27 and 29. The most competitive product category in 2009 and 2011, the
Computer, electronic and optical products (CPA 26), achieved the third position in 2019.
These products belong not only in Hungary, but also in the Czech Republic and Slovakia
to their export priorities (connected to tradition in these countries e.g., on the Slovak
territory Helios, was the first electronics company established in Zilina in 1893 (SARIO,
September 2020), in former Czechoslovakia it was TESLA company in 1946
(https//www.tesla.cz/en/history/), and the Orion company in Hungary in 1913
(https//orion.hu/).

In Poland, Furniture (CPA 31), Wood and of products of wood and cork, except
furniture; papers of straw and plaiting material (CPA 16), along with Motor vehicles,
trailers, and semi-trailers (CPA 29) created a competitive cluster in 2009. The change
happened only in the third position, where the manufacture of motor vehicle trailers and
semi-trailers (CPA 29) was replaced by the manufacture of rubber and plastic products
(CPA 22). Poland is famous for its manufacture of furniture and this sector drives the
export performance of this country.

In Slovakia, export performance and competitiveness are powered by products
belonging to the division Computer, electronic and optical products (CPA 26) keeping its
first position in 2009, 2011, and 2015. In 2019, however, this sector dropped to the
second position. A gradual shift of Motor vehicles, trailers, and semi-trailers (CPA 29)
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from third place to first rank confirmed the strong position of Slovakia in the automobile
industry.

To analyse the trade structure of the V4 economies, we started comparing
competitiveness (comparative advantages) of selected product categories listed in Table 1
and expressed in the form of the RSCAs with the trade balance index (TBI). Using the
values of the RSCA and those of the TBI we constructed the products mapping
(see Figure 2). Table 3 deploys the percentages of product categories in the four groups
(A, B, C, and D) on the total (20 categories).

Table 3 Products mapping percentage of the CPA divisions, 2009, 2011, 2015, 2019

Country The Czech Republic Hungary Poland Slovakia
Year Group B Group A Group B Group A Group B Group A Group B Group A
2009 5% 45% 0% 20% 10% 40% 10% 45%
2011 0% 50% 0% 30% 15% 40% 10% 45%
2015 0% 50% 0% 30% 15% 50% 5% 45%
2019 0% 50% 0% 25% 10% 50% 5% 45%
Group D  Group C Group D Group C  Group D Group C  Group D Group C
2009 40% 10% 60% 20% 40% 10% 30% 15%
2011 45% 5% 50% 20% 30% 15% 30% 15%
2015 40% 10% 50% 20% 25% 10% 30% 20%
2019 45% 5% 45% 30% 30% 10% 35% 15%

The products matrix was elaborated according to Widodo (2008). Compiled by the author
from the Eurostat for manufactured products of the Statistical classification of products
by activity (CPA).

The results in Table 3 show that the Czech Republic, Poland, and Slovakia have the
majority of the products concentrated in groups A and D. Group A shows both
comparative advantage and export specialisation, whereas those of the category D
indicate neither comparative advantage nor export specialisation. In Hungary however,
the categories A and C involve similar percentages of manufactures.

In the case of the Czech Republic, the number of products reported in groups A and D
increased from 45% respectively 40% in 2009 to 50% respectively 45% in 2011. On the
contrary, the number of manufactures in categories B and C declined within the same
period. The biggest changes in category A were captured in 2009-2011 (comparative
advantages and export specialisation increased by 5% points -pp) and remained constant
later. Section B showed a decline from 5% to 0%. There was a slight increase/decrease in
the number of product categories in sections D and C (5 pp).

In Hungary, the number of manufactured products involved in category A increased
from 20% in 2009 to 30% in 2011. However, no changes happened in section B
(comparative advantages and no export specialisation). A notable decrease by 10 pp was
found in section D (no comparative advantage, no export specialisation) in 2009-2011.

In Poland, category A realised an increased number of manufactures from 40% in
2011 to 50% in 2015 and constant onwards. A decline in category D from 40% in 2009 to
30% in 2011 was saturated by an increased number in category B and category C.

The situation in the Slovak trade structure differs from the previous countries because
only small changes in comparative advantages were identified within the selected period
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of observation. Category A was constant (45%) through the entire time of observation;
the highest change in the number of product groups involved in category B happened in
2011 and 2015. This decline was compensated by an increase in group C from 15% in
2011 to 20% in 2015.

5.2 Testing stability of comparative advantages

To test for stability of specialisation, we transformed the calculated RCAs for selected
product categories listed in Table 1 into revealed symmetric comparative advantages
(RSCAs) according to equation (2). Then these RSCA values were used in our
econometric models to identify the changes in the specialisation. Models cover the
following periods: 2011 against 2009 (Model 1); 2015 against 2011 (Model 2); 2019
against 2015 (Model 3), and 2019 against 2009 (Model 4). Four models were obtained for
each country (CZ, HU, PL, and SK). Tables 47 present results from equation ).}

Table 4 Results from testing specialisation stability (CZ)

Model 1 Model 2 Model 3 Model 4
2011(ty) < 2009 (1) 2015(t)) <« 2011 (1))  2019(t;) < 2015 (1))  2019(t;) < 2009 (1)
Coefficient Coefficient Coefficient Coefficient
0.989* 0.926*# 0.986* 0.914*4#

No change D No change D

*denotes statistical significance at the 10% significance level; # denotes that the
coefficient (f) is statistically different from one at the 10% significance level (the Wald
coefficient test conducted to test Hy: # =1 and alternative H;:  # 1). D stands for Decline
in specialisation.

Source: Compiled by the author from the Eurostat for manufactured products
of the Statistical classification of products by activity (CPA).

The results show that all countries have become less specialised for the period 2009—
2019 because the estimated coefficient f lies between 0 and 1. Slovakia has the smallest
estimated coefficient (f = 0.754) compared to Poland (= 0.826), Hungary (5 = 0.836),
and the Czech Republic (f=0.914). It means that the most dynamic changes in
comparative advantages happened in Slovakia.

Table 5 Results from testing specialisation stability (HU)

Model 1 Model 2 Model 3 Model 4
2011(t) « 2009 (1))  2015(ty) « 2011 (t;))  2019(t;) < 2015 ¢;) 2019(t;) < 2009 (1)
Coefficient f§ Coefficient Coefficient f§ Coefficient
0.922* 0.936* 0.959* 0.836*#

No change No change No change D

*denotes statistical significance at the 10% significance level; # denotes that the
coefficient (f) is statistically different from one at the 10% significance level (the Wald
coefficient test conducted to test Hy: # =1 and alternative H;:  # 1). D stands for Decline
in specialisation.

Source: Compiled by the author from the Eurostat for manufactured products
of the Statistical classification of products by activity (CPA).
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Table 6 Results from testing specialisation stability (PL)

Model 1 Model 2 Model 3 Model 4
2011(t)) « 2009 (t;))  2015(ty) < 2011 (t;)  2019(t;)) < 2015 (1))  2019(ty) <« 2009 (t,)
Coefficient p Coefficient p Coefficient p Coefficient p
0.932*# 0.902*# 0.983* 0.826*#

D D No change D

Table 7 Results from testing specialisation stability (SK)

Model 1 Model 2 Model 3 Model 4
2011(t) <« 2009 (t;))  2015(t;) <« 2011 (t;)  2019(t) <« 2015 (¢t;)  2019(t;) < 2009 (1)
Coefficient 8 Coefficient Coefficient Coefficient
0.767*# 0.996* 0.959* 0.754%#

D No change No change D

*denotes statistical significance at the 10% significance level; # denotes that the
coefficient (f) is statistically different from one at the 10% significance level (the Wald
coefficient test conducted to test Hy: # =1 and alternative H;:  # 1). D stands for Decline
in specialisation.

Source: Compiled by the author from the Eurostat for manufactured products
of the Statistical classification of products by activity (CPA).

In the case of the Czech Republic, two models imply no changes in comparative
advantages (Model 1, Model 3) since the value of the coefficient f=1. In Hungary,
models for the periods 2009-2011, 2011-2015, and 2015-2019 indicate the stability of
specialisation. No changes in the specialisation pattern were revealed from 2015 through
2019 (5 =0.983) in Poland. In Slovakia, two models indicate the stability of comparative
advantages (Model 2 and Model 3).

The findings imply that the comparative advantages of all V4 economies were steady
in the period of 2015-2019 (Model 3).

The results are to be taken concerning the data used for modelling. The calculated
RCAs are sensitive to the size of the commodity group. Splitting the commodity group
into a more detailed structure changes the values of the RCAs. Therefore, the analysis
involving more detailed subcategories of products as well as the study of indicators f is
recommended for future research in a deeper study of the revealed comparative
advantage.

6 Concluding remarks and policy implications

The paper focused on the study of the comparative advantages of V4 countries on the
intra-EU28 market. The analysis of the trade structure of these four economies included
the products mapping based on the comparison of the values of the revealed symmetric
comparative advantages (RSCAs) and the trade balance indicator (TBI). The econometric
analysis involved testing the stability of trade patterns and specialisation trends. The time
of observation covered 2009-2019 period. The whole period was split into four
subcategories to get a detailed view of changes in comparative advantages of individual
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countries. The classification of product categories followed the CPA standard (version
2008) — in section manufactured products. The Czech Republic, Hungary, Poland, and
Slovakia kept their competitiveness in manufacture with a strong connection to its long-
term tradition on the domestic and foreign market (e.g., Poland in the manufacture of
furniture, Hungary, the Czech Republic, and Slovakia in the electronics, and former
Czechoslovakia in the automobile industry). The outcomes show possible implications
for governing bodies when deciding on export promotion in manufactures that presently
have comparative advantage and exhibit future export specialisation and have a potential
for a long-term competitiveness.
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The CZ stands for the Czech Republic, HU for Hungary, PL for Poland, and SK for Slovakia.

3All models were tested for the existence of autocorrelation and heteroskedasticity. Followed
Widodo (2008), the OLS was applied and then the residuals were tested on heteroskedasticity and
autocorrelation. If the test shows that there are no autocorrelation and heteroskedasticity
simultaneously, then the results of the OLS are acceptable. If only heteroskedasticity exists, the
White Heteroskedasticity Consistent Covariance is applied and, if the autocorrelation and
heteroskedasticity exist, the HAC Consistent Covariances (Newey-West) is used.
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Appendix 1: Revealed symmetric comparative advantage indicators
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Appendix 2: Graphical presentation of selected trade indicators
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== SK Trade Openness: Exports plus Imports (% of GDP)
HU PL
Exports/Imports/Trade Balance Exports/Imports/Trade Balance
(2009-2019) (2009-2019)
90 60
N /m ol
704
40
60 4
50 304
40 20
304
10
20
10 o
0 -10

==o0== Exports of Goods and Senices (% of GDP)
=== mports of Goods and Senices (% of GDP)
Trade Balance (% of GDP)

=== Exports of Goods and Senvices (% of GDP)
=== |mports of Goods and Senices (% of GDP)
Trade Balance (% of GDP)

49



50 R. Pitondkova
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Exports/Imports/Trade Balance Exports/Imports of Goods

(2009-2019) to/from the EU28

(2009-2019)
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=== Exports of Goods and Senices (% of GDP)
== [mports of Goods and Senvices (% of GDP)
Trade Balance (% of GDP)

o= Exports of Goods to the EU28 (% of Total Intra-EU28 Exports)
=== |mports of Goods from the EU28 (% of Total Intra-EU28 Imports)

X-axis represents the observed period (2009-2019), Y-axis denotes the
Exports/Imports/Trade Balance (%).



