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Manufacturing vs Services: Changes in Intra-EU Trade.
The Case of the Visegrád Countries
Adam A. Ambroziak
Warsaw School of Economics
Collegium of the World Economy, Jean Monnet Chair of European Integration
Al. Niepodległości 162, Warsaw, 02-554
Poland
e-mail: adam.ambroziak@sgh.waw.pl
Abstract
There is a common belief that the Visegrád countries (the V4) they have benefited enormously
from being part of the Internal Market. Nowadays, the EU Internal Market faces new,
extraordinary challenges: the processes of servitization and digitalisation, which have exerted
unquestionable impact upon the intra-EU trade. This paper is aimed at identifying trends in
the evolution in intra-EU exports of the Visegrád countries vis á vis selected EU Member
States. To this end we have selected 28 manufacturing and service sectors of the EU Internal
Market and analysed values and changes in RCA and TBI indices of the aforementioned
countries in 2010-2016. On the basis of our research we can state, that the V4 countries enjoy
a strong and strengthening position in intra-EU trade in industrial goods, with the exception
of high-technology products, while their performance in trade in services within the EU market
is much less impressive, even though some of them tend to specialise in certain sectors.
Keywords: EU Internal Market, intra-EU trade, manufacturing, revealed comparative
advantage, servitization
JEL Classification: F10, F13, F15

1. Introduction
In 2019 the Visegrád countries (Hungary, Poland, The Czech Republic, Slovakia – hereinafter
– the V4) will celebrate the fifteenth anniversary of their membership in the European Union
(EU). Over this period of time, they have made incredible steps to bring the structure of their
economies, including trade, closer to that of modern market economies of the old Member
States. Nowadays, their successes are commonly attributed to the benefits of free trade in
goods and services within the Internal Market. However, at the same time, the latter has been
changing dramatically due to huge competition pressure from third countries; evolution of
consumer preferences from the economy of ownership to the economy of access (to services,
including information) and servitization process. It seems that without a new kick off from
services (within the framework of servitization), some manufacturing sectors will face even
harder price competition from third countries and the process of offshoring and moving away
from the EU to third countries will intensify. Our recent research (Ambroziak, 2015; 2017)
reveals that the EU, as a whole, follows the latest trends and tackles these issues. Nonetheless,
the EU is not a homogeneous organism, and the EU Member States’ structure of economy and
trade can vary dramatically. This may also apply to Central and East European countries,
including the V4.
There are many research on changes in trade patterns of the Visegrád countries that have taken
place following their EU accession, however, they focus either on effects observed in
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individual countries (Fojtíková, 2014), in selected sectors (Melikhova et.al, 2015; StefaniakKopoboru, Kuczewska, 2016) or results of intra-industry trade (Grančay et. al., 2016).
Moreover, there are also other studies addressing the transformation and openness of the V4
economies in the EU (Majerová, Nevima, 2016), as well as the impact of the Common
Commercial Policy of the EU on their export performance (Akhvlediani, Śledziewska, 2017)
and consequences of the crisis (Kovarnik, 2017). However, apparently there is a niche for
research on the scope and scale of the similarity of the structure of trade in goods and services
between the V4 countries and the EU leading economies in recent years.
Considering all the aforementioned remarks, the aim of the paper is to identify trends in
changes in intra EU trade of the Visegrád countries vis á vis three major economic leaders in
the EU trade: UK, Germany and France (hereinafter – the B3) in 2010-2016. We assume that
after twelve years of the EU membership, the trajectory along which the V4 countries’ intraEU trade developed should follow trends observed in the EU. To verify this hypothesis we will
analyse changes in the V4 specialisation patterns (in terms of revealed comparative advantage
and trade balance) in intra-EU trade in selected sectors broken down by their technological
advancement.
The paper is constructed as follows: in the next part we discuss selected indices concerning
trade specialisation (revealed comparative advantage and trade balance), showing their pros
and cons, the methodology of selection and classification of the sectors, then we consider data
limitations, next we present and discuss our research findings in terms of structure and
specialisation of intra-EU exports of the V4 countries. Finally, we conclude and comment on
the position of the V4 countries in the EU Internal Market, as well as similarities they bear to
the economic and trade leaders in the EU.

2. Methodology, Data, Sectors Selection and Classification
To achieve the aim of the paper, we have selected 28 manufacturing and service sectors of the
EU Internal Market and analysed specialisation indices: values and changes in RCA and TBI
indices of the aforementioned countries in 2010-2016.

2.1 Selection and Classification of Sectors
We decided to focus our research only on business oriented activities, which are directly linked
to the concept of the EU Internal Market. Therefore, we selected 11 manufacturing sectors and
17 service sectors (according to NACE Rev. 2), excluding services, especially public ones, not
dedicated and intended to be offered across European borders. Then, following Lall (2000)
concept, we classified them into subgroups broken down by their technological advancement:
resource-based manufacturing (RBM), resource-based and low-technology manufacturing
(LTM/LTS), low-technology manufacturing/services (LTM/LTS), medium technology
manufacturing/services (MTM/MTS), high-technology manufacturing/services (HTM/HTS)
(Table 1).
Data for trade in goods and services were obtained from the Eurostat database. The research
is focused on 2010-2016 as years following the economic crisis being a kind of a breakpoint
for changes in the economy and intra-EU trade, as well due to the availability of data. As for
France and Slovakia due to the data limitations years to be covered are 2011-2016 and 20132016 respectively. Presented results reflect weighted averages of indices calculated for
selected sectors within a given category of sectors technology advancement.
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2.2. Specialisation Indices
Many researchers have attempted to approximate specialisation in international trade, using
different indicators. We decided to examine two of them together in order to verify whether a
given country has a comparative advantage in exports and a positive/negative trade balance.
A country’s comparative advantage in foreign trade for a certain good is traditionally based on
Balassa index (Balassa, 1965), which shows the level of a country’s export specialization in a
given product compared to the world average (in our case to other Member States within the
EU Internal Market, thus hereinafter indices used in our research implicitly assume that
companies of the country i compete with firms from the EU internal market rather than with
companies that export to the EU from the third countries). Its equation can be written as
follows:
𝑅𝐶𝐴(𝐵)𝑖𝑖𝑛𝐸𝑈𝑒𝑥;𝑦 =

𝑖
𝑥𝑖𝑛𝐸𝑈𝑒𝑥;𝑦
⁄ 𝑖
∑ 𝑥𝑖𝑛𝐸𝑈𝑒𝑥;𝑦
𝐸𝑈
𝑥𝑖𝑛𝐸𝑈𝑒𝑥;𝑦
⁄ 𝐸𝑈
∑ 𝑥𝑖𝑛𝐸𝑈𝑒𝑥;𝑦

(1)

where 𝑅𝐶𝐴(𝐵)𝑖𝑖𝑛𝐸𝑈𝑒𝑥;𝑦 represents revealed comparative advantage of country i for group of
𝑖
𝐸𝑈
products j; 𝑥𝑖𝑛𝐸𝑈𝑒𝑥;𝑦
denotes value of intra EU export of sector y of country i; and 𝑥𝑖𝑛𝐸𝑈𝑒𝑥;𝑦
reflects value of intra EU export of sector y of the EU. In our case, it compares the weight of
exports of certain goods or services in total intra-EU exports from a given country with the
weight of the same category at the EU level against intra EU trade.
The value of the index ranges from 0 to infinity: if 𝑅𝐶𝐴(𝐵)𝑖𝑖𝑛𝐸𝑈𝑒𝑥;𝑦 is greater than one the
country i has comparative advantage in group of products j, while in contrast, if
𝑅𝐶𝐴(𝐵)𝑖𝑖𝑛𝐸𝑈𝑒𝑥;𝑦 is less than one, country i has comparative disadvantage in a given group of
products j. As observed by many researchers, Balassa index in its original form produces
values that cannot be compared on both sides of one, it can take extreme values and its
distribution is highly unstable. Therefore many researchers proposed some changes in standard
Balassa’s RCA (e.g. a symmetric RCA by Laursen (1998); a RCA index divided on the index
average across products by Proudman and Redding (2000); additive RCA with a stable mean
by Hoen and Oosterhaven (2006)). Finally, following Laursen’s (1998) advice that the index
under analysis should always be made symmetric, we apply Vollrath’s (1991) concept and
take the logarithm of Balassa index:
𝑅𝐶𝐴𝑖𝑖𝑛𝐸𝑈𝑒𝑥;𝑦 = ln(𝑅𝐶𝐴(𝐵)𝑖𝑖𝑛𝐸𝑈𝑒𝑥;𝑦 )

(2)

Traditionally, RCA index is interpreted as a quantification of the commodity-specific degree
of comparative advantage enjoyed by one country vis–á-vis any other country. However, there
are at least two other interpretations according to which it provides a commodity-specific
ranking of countries by the degree of comparative advantage or a demarcation between
countries that enjoy a comparative advantage in a particular commodity (Balance et al, 1987).
Other researchers observed that Balassa’s RCA yields information about the pattern of
international specialisation insofar as it evaluates an economy’s export share in an individual
sector relative to a benchmark – the economy’s average export share in all sectors (Proudman
and Redding, 2000).
The standard Balassa’s index does not account for import trade flows (see more Kunimoto,
1977). This problem can be addressed by the index, which reflects the importance of export
and import flows to the country - net trade. Based on Michael (1965) research, Trade Balance
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Index (Lafay, 1992) allows examining if a country specialises in exports of a specific group of
products:
𝑖
𝑖
(𝑥𝑖𝑛𝐸𝑈;𝑦
− 𝑚𝑖𝑛𝐸𝑈;𝑦
)
(3)
⁄ 𝑖
𝑖
(𝑥𝑖𝑛𝐸𝑈;𝑦 + 𝑚𝑖𝑛𝐸𝑈;𝑦
)
𝑖
𝑖
where 𝑇𝐵𝐼𝑖𝑛𝐸𝑈;𝑦
denotes trade balance index of country i for group of products j; 𝑥𝑖𝑛𝐸𝑈𝑒𝑥;𝑦
𝑖
represents the value of intra-EU exports of sector y of country i, and 𝑚𝑖𝑛𝐸𝑈𝑒𝑥;𝑦
shows value of
intra-EU imports of group of products y of country i. Values of the index range from -1 to +1.
It means that TBI clearly indicates whether a country specialises in exports (as net-exporter)
or imports (net-importer) of a specific group of products.
𝑖
𝑇𝐵𝐼𝑖𝑛𝐸𝑈;𝑦
=

3. Specialisation of the V4 Countries in the Intra-EU Exports
Following Widodo (2009) “products mapping” we used two crucial variables to analyse the
V4 and the B3 countries’ comparative advantage: international competitiveness/specialisation
(logarithmic) Balassa index and Trade Balance Index (Fig. 1). Consequently, we were able to
distinguish four groups (A, B, C, D) of sectors, depending on the levels of both their
comparative advantage (RCA) and export specialisation (TBI) in intra-EU exports in 2016
(Fig. 1).
The V4 countries recorded revealed comparative advantage and positive trade balance in intraEU exports in products of MTM/HTM, MTM (with the exception of Poland) and LTM (with
the exception of Hungary) (Table 2). They also noted positive specialisation indices in
RBM/LTM, however with a close to neutral TBI (group A and B). It means that the V4
countries, as net-exporters, specialised in trade in low and medium technology goods. In years
2010-2016, they recorded an increase in both indices, with the exception of MTM/HTM group,
in 2016 compared to 2010. It means, that they have improved their position vis-á-vis other EU
Member States, as the UK and France have become net-importers with comparative disadvantage in intra EU trade (group D) and trade indices for Germany, which nevertheless
continues to maintain its strong position, have worsened in recent years.
Reverse tendencies were found out in intra-EU trade in highly advanced products (HTM). Both
the UK and Germany were part of group A or B due to their revealed comparative advantage
and being respectively a net-exporter and a net-importer. In contrast to them, France and the
V4 countries did not specialise in trade in these goods: as net importers (with the exception of
Hungary) they noted comparative dis-advantage (group D). However, in the period selected
for the research, the V4 countries improved their indices for HTM, in some cases even
substantially, which may suggest there is still space for their development.
As regards RBM products, only Poland and the UK, among countries in the research sample,
recorded both comparative advantage and export-specialisation in trade in RBM products
(group A). However, we need to stress that while Poland focused on (and improved its position
in) its export in agri-food goods, the UK remained a strong net-exporter of petroleum products.
Our findings for intra-EU trade in services produced a different picture. The V4 countries
noted comparative dis-advantage in intra-EU exports in all types of services with one specific
exception of Poland for LTS (especially due to growth of warehousing, construction, transport
and its related activities – group A). At the same time, they were net-exporters in all categories
of services (with the exception for Poland and the Czech Republic for MTS) (group C). It
means, that although they did not exhibit a comparative advantage in intra-EU exports, they
successfully entered the EU Internal Market of services. Moreover, only Hungary improved
its indices in all categories of services, followed by Poland, who developed comparative
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advantage in LTM and MTS. Both the Czech Republic and Slovakia recorded a decrease in
their specialisation indices.
In opposition to that, the UK and France retained their comparative advantage in low and high
technological advanced services, although as net-importers (group B). At this same time, their
performance in LTS deteriorated, while it improved in HTS in 2016 as compared to 2010. In
the period under research Germany’s trade in LTS and MTS recorded neither comparative
advantage nor export-specialization in trade in services (group D), showing some positive
trends in HTS (group A).
Figure 1: Revealed Specialisation Position of the V4 Countries in Intra-EU Exports in
2016 (lnRCA(B) and TBI)

Note: in order to make the chart readable, the positions of the following sectors have not been
marked in group D: 2(FR), 2(UK), 4(UK), 5(UK), 5(FR), 6(SK); 6(PL); 6(CZ), 6(FR) and in
group B: 5(FR). Different colours represent different manufacturing or service sectors, while
numbers correspond to technology advancement of goods or services (see Tab. 1).
Source: own calculations based on Eurostat

4. Conclusion
Based on our research findings, we can confirm that the structure of the intra-EU exports of
V4 countries substantially differs from that of the United Kingdom and France, while many
similarities have been traced between the V4 and Germany. Beyond any doubt we may argue
that the V4 countries have comparative advantage and are net-exporters in intra-EU exports in
industrial goods (with the exception of high technologically advanced products). Moreover,
they improved their performance in recent years which can be interpreted as a confirmation of
a strong position and a broad network of cooperative linkages their industry has developed
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within the EU Internal Market. The only source of concern is the most important sector of high
technology products. On one hand, the V4 countries were net-importers and did not have
comparative advantage in intra-EU exports in this sector, however, on the other hand, they
substantially improved their indices in the period under research, which may be indicative of
a positive trend.
Slightly different picture was observed in intra EU trade in services. Definitely, it is impossible
to formulate any universal remarks concerning all V4 countries. In many sectors, although
they did not have comparative advantage in trade in selected service sectors, they remained
being net-exporters. It means they provided services to other Member States, while seeking to
ensure that their domestic demand is substantially satisfied by domestic service providers. That
can suggest that if the V4 countries improve their performance of comparative advantage, they
will be able to offer more services in the EU Internal Market, which should produce more
added value to their economies. Moreover, a big variety of trade positions (net exporters and
net-importers), differences in comparative advantage (or dis-advantage), as well as differences
in directions in which the aforementioned indices evolve for trade in all service sectors can
suggest, that two of the V4 countries, Hungary and Poland, seek for the niche to expand their
trade.
Summing up we can state that, unlike in intra-EU exports in industrial goods, the V4 countries
tend to specialise only in selected service sectors. Apparently, these tendencies, if a free
movement of services is ensured within the EU and manufacturers from the V4 countries join
the servitization process, can bring some benefits to the V4 economies, including the building
up of a very powerful industry in terms of its position in intra-EU trade, which calls for further,
more in-depth analysis.
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Appendix
Table 1: Selected Business Sectors of the EU Internal Market
Manufacturing sectors

Service sectors

C10–12 – Manufacture of food products; beverages
and tobacco products (RBM)
C13–15 – Manufacture of textiles, wearing apparel,
leather and related products (LTM)
C16–18 – Manufacture of wood, paper, printing and
reproduction (LTM)
C19 – Manufacture of coke and refined petroleum
products (RBM)
C20 – Manufacture of chemicals and chemical
products (MTM)
C21 – Manufacture of basic pharmaceutical products
and preparations (HTM)
C22–23 – Manufacture of rubber and plastic products
and other non–metallic mineral products
(RBM/LTM)
C24–25 – Manufacture of basic metals and fabricated
metal products, except machinery and equipment
(LTM)
C26–28 – Manufacture of computer, electronic and
optical products, manufacture of electrical
equipment and machinery (MTM/HTM)
C29–30 – Manufacture of motor vehicles, trailers,
and of other transport equipment (MTM)
C31–32 – Manufacture of furniture; other
manufacturing (LTM)

F – Construction (LTS)
H49 – Land transport and via pipelines (LTS)
H50 – Water transport (LTS)
H51 – Air transport (HTS)
H52 – Warehousing and support activities for
transportation (LTS)
H53 – Postal and courier activities (LTS)
J59–60 – Motion picture, video, television programme
production; programming and broadcasting activities
(MTS)
J61 – Telecommunications (MTS)
J62–63 – Computer programming, consultancy, and
information service activities (HTS)
M69–70 – Legal and accounting activities; activities of
head offices; management consultancy activities
(MTS)
M71 – Architectural and engineering activities;
technical testing and analysis (HTS)
M72 – Scientific research and development (HTS)
M73 – Advertising and market research (HTS)
C33 – Repair and installation of machinery and
equipment (MTS)
N77 – Rental and leasing activities (LTS)
N79 – Travel agency, tour operator reservation service
and related activities (LTS)
K – Financial and insurance activities (HTS)

Source: own compilation (classification based on Lall (2000)).
Table 2: Values and Change in Values of Revealed Comparative Advantage Index and
Trade Balance Index in the V4 and the B3 Countries in 2016 as Compared to 2010
HU
PL
CZ
SK
-0.35/++
0.09/++
-0.55/-0.33/RBM
RCA
0.00/+
0.13/++
-0.04/-0.04/-TBI
(1)
0.10/++
0.27/++
0.07/0.06/++
RBM/
RCA
0.01/0.00/--0.04/-0.04/LTM (2) TBI
-0.42/++
0.51/++
0.28/++
0.09/-LTM
RCA
-0.03/0.04/++
0.02/+
0.01/-TBI
(3)
0.04/++
-0.13/-0.35/+
0.54/+
MTM
RCA
0.05/++
0.02/-0.15/+
0.1/TBI
(4)
0.58/-0.03/-0.42/0.39/MTM/
RCA
0.15/-0.03/++
0.13/0.06/HTM (5) TBI
-0.10/++
-1.32/+
-1.11/++
-1.77/++
HTM
RCA
0.05/++
-0.4/+
-0.3/++
-0.54/+
TBI
(6)
-0.01/+
0.55/++
-0.38/--0.23/LTS
RCA
0.04/+
0.04/++
0.02/-0.01/+
TBI
(7)
-0.22/-0.16/+
-0.62/--0.6/-MTS
RCA
0.00/+
-0.01/-0.01/+
0.02/TBI
(8)
-0.12/++
-0.42/-1.01/--1.34/-HTS
RCA
0.02/+
0.02/++
0.03/++
0.00/-TBI
(9)
Note: next to the value of the indicator:
++ an increase above average increase of countries under research
+ an increase below average increase of countries under research
- a decrease below average decrease of countries under research
-- a decrease above average decrease of countries under research

Source: own calculations based on Eurostat.
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UK
0.2/-0.02/--0.55/+
-0.25/--0.43/+
-0.06/--0.12/+
-0.12/--0.43/--0.28/-0.18/+
-0.22/-0.09/-0.04/1.17/++
0.03/++
1.45/+
-0.01/+

DE
-0.31/+
-0.03/++
0.14/0.10/--0.03/0.00/-0.26/0.07/0.19/-0.11/0.02/-0.02/-0.69/-0.04/-0.41/-0.01/++
0.28/0.01/-

FR
-0.01/-0.07/-0.06/--0.16/-0.19/+
-0.05/0.19/-0.04/++
-0.22/-0.18/+
-0.07/-0.08/+
0.15/--0.01/-0.46/-0.01/-0.53/++
0.00/+

