
 

9
th
 International Scientific Conference  

“Business and Management 2016”  
May 12–13, 2016, Vilnius, LITHUANIA 

http://www.bm.vgtu.lt 

eISSN 2029-929X 

eISBN 978-609-457-921-9 

Article ID: bm.2016.17 

http://dx.doi.org/10.3846/bm.2016.17 

 

© 2016 The Authors. Published by VGTU Press. This is an open-access article distributed under the terms of the Creative 
Commons Attribution License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited. 

  

 

INTERNATIONAL TRADE RELATIONSHIPS IN EU COUNTRIES THROUGH  

MULTIDIMENSIONAL SCALING DURING THE YEARS 1996–2012  

Ingrida Grigonytė1, Fernando Garcia2, Javier Oliver3 

1Faculty of Business Management, Vilnius Gediminas Technical University, Saulėtekio al. 11, Vilnius, Lithuania 
2, 3Universitat Politecnica de Valencia, Campus de Vera, Camino de Vera, Valencia, Spain 

E-mails: 1ingrida.grigonyte@vgtu.lt (corresponding author); 2fergarga@esp.upv.es; 3jaolmun@ade.upv.es 

Abstract. International trade is one of the most important parts of economic integration and globalization. 

Thus it is crucial to study the development of international trade relationships in order to follow and 

understand every score and reasons behind it. In this article, multidimensional scaling analysis is perfor-

med in order to investigate the evolution of international trade relationships in the EU countries in 1996–

2012. The results show that the evolution of  trade relationships among EU countries is not entirely homo-

geneous. Different country groups arise regarding different variables, such as geographical location or 

being former members of the same economic or political union. 
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1. Introduction 

Globalization is referred to as a process when co-

untries become more dependant on each other, and 

this dependance rises from higher trade integration, 

free movement of people among the countries, in-

tegrated finance systems, shared ideas and global 

marketplace. World bank states that international 

trade is one of the main parts of this integration. 

Many researchers agree that international trade is 

one of many important conditions for globalization 

and welfare of nations. 

Late episodes of globalization can be de-

scribed through trade integration, movement of 

employees and flows of capital, though the im-

portance of all these elements are different regard-

ing the regions, countries and continents. 

Quick review of international trade history re-

veals that after World War II there was a long pe-

riod of development, world merchandise exports 

increased by eight percent annually. Later growth 

of trade decreased because of the influence of oil 

price shock and increased inflation, which was 

caused by monetary expansion and inappropriate 

macroeconomic adjustment policies. 

In the 1990s, the expansion of trade was more 

rapid, innovations and the sector of information 

technology played their part in the expansion. Av-

erage trade expansion for period 2000–2007 was 6 

percent. For the period 1950–2000 trade expanded 

by 6.2 percent (World Trade Organization 2016). 

In the last few decades international trade was 

liberalised more than ever, integration was stimu-

lated quite extremely and many markets became 

more integrated (Martinez-San Roman et al. 2015; 

Martinez et al. 2012; Yoto 2012). Adoption of 

business arrangements and economic – region in-

tegration can be one of the necessary actions in 

globalization process and can save fast-developing 

economies from severe competition on global scale 

(Naveh et al. 2012) under specific conditions. 

Countries that participate intensely in foreign 

trade can take benefit from producing to larger for-

eign markets and from international labour divi-

sion. These countries also almost definately meet 

stronger competitors in foreign markets and have 

the need for bigger improvement and higher inno-

vation. Because of increased competition compa-

nies produce more efficiently and consumers also 

gain benefits from a wider variety of goods at low-

er prices (World Bank 2016). 

In addition, an actively trading country can 

benefit from the new technologies that “spill over” 

to it from its trading partners, such as through the 

knowledge placed in imported production equip-

ment. This “spill over” effect of innovations and 

new knowledge is very important for developing 

countries. It gives the opportunity for less devel-

oped countries to reach more developed level.  

It is crucial to investigate the development of 

international trade relationships in order to follow 
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and understand every score and reasons behind it 

and under which conditions the benefits mentioned 

above do actually occur. The main goal of this re-

serach is to investigate the evolution of trade  

among European Union members. 

The purpose of the research is to investigate 

the evolution of international trade in EU countries 

during period 1996–2012. 

Tasks of the article are as follows: 

− To make analysis of papers of other re-
searchers in order to investigate the level 

of the explored problem. 

− To make multidimentional scaling analysis 
in order to reveal the evolution of interna-

tional trade in EU. 

− To make the analysis of the results and to 
present conclusions. 

Object of the research is international trade 

among EU countries. 

Methods used in this research are: context  

analysis, comparative analysis, generalization ana-

lysis, multidimentional scaling, deduction and in-

duction methods. 

2. Benefits and obstacles of international trade 

When exploring the genesis, findings and conclu-

sions made by other researchers on international 

trade, it is clear that most researchers and econo-

mists highlight comparative advantage, consumer's 

aspiration to use variety of goods, and increasing 

returns to scale (Bernard et al. 2007).  

The movement of goods among countries is 

explained by traditional theories of international 

trade, in this explanation comparative advantage is 

used. Comparative advantage can appear because 

of the differences of productivity as well as be-

cause of the cross-industry differences in factor 

intensity and abundance. 

Traditional trade theory states that trade 

among countries is inter-industrial – countries will 

export goods from one industry and import goods 

from another industry (Bernard et al. 2007). 

Grubel and Loyd (1975) state that a big share 

of international trade is among similar partners, 

and usually inside industries. Bernard et al. (2007) 
give an example of such trade – Germany and 

United States of America with their automotive 

industry, trading cars between themselves.  

Such observations gave roots for new trade 

models created by Ethier (1982), Helpman (1981; 

1999), Krugman (1980), Helpman, Krugman 

(1985). In contrast to old trade theories, where the 

benefits arise from the diversity in opportunity 

costs of production through industries and coun-

tries, “new” theory of trade have gains of welfare 

developing from the greater diversity of goods that 

becomes available to consumers (Bernard et al. 

2007). 

In the old trade theory, the welfare gains from 

trade are due to specialization according to com-

parative advantage. In the new trade theory, the 

benefit from international trade arises from econ-

omies of scale and the greater diversity of goods 

that are available to the consumer (Vanagas 2013). 

There are a lot of research confirming that 

more liberate trade increases aggregate productivi-

ty, especially in developing countries (Tybout 

2003; Pavcnik 2002). Also research confirms (Tre-

fler 2004) that free trade agreements raise labour 

productivity. Bernard et al. (2006) found evidence 

that supports connection between lowering costs of 

trade and within-plant productivity increase in the 

U.S.  

Quite similar templates of gains in productivi-

ty have been found in Canada (Trefler 2004) and 

the U.S. (Bernard et al. 2006) in response to de-

creasing trade barriers. These gains arise from the 

growth of highly productive exporting companies. 

Following all these studies it could be concluded 

that there are many benefits to be obtained from 

free trade. 

More and more evidence shows that liberali-

zation of trade causes faster output and growth of 

employment among highly-productive exporting 

companies inside an industry. Part of results show 

the impact of trade liberalization on productivity of 

companies. This impact seems to be less expressed 

but nevertheless important (Bernard et al. 2007). It 

reveals that trade without barriers is beneficial for 

the economy of countries, developing and devel-

oped alike.  

However, it seems that international trade pat-

terns are not as homogenous as they could be.  In 

the nineties researchers already stated that nations 

appear to trade too little with each other (Helliwell 

1997; McCallum 1995; Trefler 1995).Eaton and 

Kortum (2002) calculated that removing all geo-

graphic barriers to trade, the so called „zero gravi-

ty“ situation, would lead to a more than five times 

increase in world trade. However this did not hap-

pen and there are a lot of attempts to explain the 

“missing trade” puzzle. These attempts seem to be 

focused on informal barriers of trade, insufficient 

information on possibilities of international trading 

and weak implementation of international agree-

ments. 

Processes of increasing globalization, free 

trade treaties and agreements, European integra-

tion, lead to the expected result that borders should 
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have almost no impact on trade. However, border 

effects are being observed; this is explained as the 

extent by which the scope of domestic trade ex-

ceeds the scope of international trade (Evans 

2003). 

However the differences of prices still exist in 

the EU market regardless of market integration 

(Engel, Rogers 2006). These price diferences 

might be related to the distance between countries 

(Crucini et al. 2003)  

High border effects were estimated by 

McCallum (1995) between US and Canada. Soon 

the border effect was named as one of the main 

puzzles in international economics (Obstfeld, 

Rogoff 2000). Various researchers of international 

trade tried to find why the observed border effects 

are higher than they should be (Vanagas 2013). 

Most thoroughly studied reasons were problems in 

the methodology (Anderson, Wincoop 2003; Head, 

Mayer 2002; Nitzch 2000), trade barriers (Chen 

2004; Head, Mayer 2000; Wolf 2000; Hillberry 

1999; Wei 1996) and preference of domestic goods 

against imported goods (Evans 2003). 

One of the cornerstones of the European Un-

ion is the idea of a single market; there have been 

no tariffs or quotas within the EU since 1968. Even 

more, the European Commission has passed poli-

cies, such as the Single Market Programme, in or-

der to eliminate trade barriers and in order to stim-

ulate integration of the market (Vanagas 2013; 

Head, Mayer 2000).  

Some researchers describe a consumer behav-

iour called consumer ethnocentrism, which is a 

preference of domestic goods because consumers 

assume that if they buy imported goods the domes-

tic economy will suffer (Vanagas 2013; Shimp, 

Sharma 1987). Vanagas (2013) and Balabanis 

et al. (2001) research nationalism/patriotism and 

consumer ethnocentricity. The research by Vana-

gas (2013) show that a large part of border effects 

can be explained by cultural dimensions and na-

tionalism of the consumers. 

In conclusion, after thorough analysis of sci-

entific literature, it is clear that economic integra-

tion in the form of international trade can bring 

many benefits for all the related parties: compa-

nies, labourers, consumers and economy as a 

whole in forms of international labour division, 

greater competition, higher innovation, wider vari-

ety of goods, comparative advantage, increasing 

returns of scale, etc.  

However, difficulties in the process of trade 

integration are being observed. Research per-

formed to date reveals the “puzzle of missing 

trade” or border effects, and attempts to explain it. 

Investigations performed by other researchers sug-

gest the following explanations: insufficient infor-

mation on possibilities of international trade, weak 

implementation of international agreements, prob-

lems in the methodology or consumer ethnocen-

trism. These investigations were carried out across 

the globe. However there is only a small volume of 

research regarding the evolution of trade in Euro-

pean Union since the 1990s.  

The authors of this paper carried out research 

using data of international trade in the European 

Union during the period 1996–2012.  

In the following chapter the results of multi-

dimentional scaling analysis are presented. The 

evolution of trade among EU countries and homo-

geneity of the international trade in EU is analysed.   

3. International trade relationships in EU  

countries through multidimensional scaling 

In this research the method of multidimentional 

scaling was used, which allows to explain the ob-

served similarities or dissimilarities (distances) 

among the investigated objects.   

The results are depicted in a two-dimentional 

distance matrix.  

The data used in the research regarding inter-

national trade was taken from the database of the 

World Bank. The GDP data was taken from the 

Eurostat database. The countries that were includ-

ed in the analysis are listed below (see Table 1). 

Table 1. Countries whose data was analysed in the 

research (Source: created by authors) 

Name of the 

country 

Abbre-

viation 

Name of the 

country 

Abbre-

viation 

Austria AU Latvia LV 

Belgium BE Lithuania LT 

Bulgaria BG Luxembourg LU 

Cyprus CY Malta MT 

Czech  

Republic 
CZ Netherlands NT 

Denmark DK Poland PL 

Estonia EE Portugal PT 

Finland FI Slovakia SK 

France FR Slovenia SL 

Germany DE Spain ES 

Greece GR Sweden SE 

Hungary HU United Kingdom UK 

Ireland IE Romania RO 

Italy IT   
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The period between 1996–2012 was chosen 

according to the availability of the data for all the 

countries. An interval of four years was chosen in 

order to show the evolution of trade more vividly, 

and because of limited scope of pages of the paper. 

The countries were arranged into pairs. Inter-

national trade was divided by the GDP at market 

prices for each country pair in order to eliminate 

the effect of the country size to the results.  

In the multidimensional scaling graph of in-

ternational trade among EU countries in the year 

1996 (see Fig. 1), the countries are quite scattered 

in the graph. 

 

 

Fig. 1. Multidimensional scaling of international trade 

in EU in 1996 (Source: created by the authors) 

However some clusters can be observed. Clo-

sest to each other in the cluster are the founding 

nations of EU – France, Netherlands, Italy, Bel-

gium and Germany, also close to them are United 

kingdon, which joined the EU quite early (in 

1973), Spain, which joined the EU in 1986, Portu-

gal (joined in 1986) and Austria (joined in 1995). 

All these countries also are close to each other ge-

ographically, or even have mutual borders. These 

countries form the biggest, main cluster almost in 

the center of the graph. 

Another group are Denmark, Sweden and Fin-

land – Scandinavian countries that share similar 

cultural traits, history and participated in various 

agreements and treaties the past, starting with the 

Kalmar Union in the 14th century. 

This cluster of Scandinavian countries is quite 

close to the main cluster of founding nations (Fran-

ce, The Netherlands, Italy, Belgium, Germany). 

One more group is Poland, Czech Republic 

and Hungary. Poland, Hungary, Czech Republic 

together with Slovakia and Slovenia was socialist 

states. Some of these countries also share mutual 

borders. Quite close to them is Bulgaria. 

There is one separate and very distinctive 

cluster which consists of the Baltic states – Lithua-

nia, Latvia, and Estonia. These countries belonged 

to the former Soviet Union, and they share mutual 

borders in addition to being very similar in culture. 

However they are quite far from other countries 

that belonged to Soviet Union or were socialist 

states (such as Czech Republic, Bulgaria or Roma-

nia). It seems that geography plays quite an impor-

tant role in this case.  

Baltic states are further from the main cluster 

than any other cluster. They also are far from other 

clusters. 

Quite a few countries seem to be scattered 

away from the main groups: these are Malta, Gree-

ce, Romania, and Cyprus. They are apart from 

other countries and from each other. It might be 

inferred that the geographic variable plays the 

main part here, because these countries (especially 

Malta and Cyprus) are geographically distant from 

other members of the EU. They are also islands 

which makes them less accessible.  

However, Romania, Bulgaria and Greece are 

close geographically, but they are far from each 

other in the graph. This might be explained by the 

harsh historical past in this region. Bulgaria, which 

is positioned between Romania and Greece fought 

against the latter two in the Balkan Wars at the be-

ginning of the 20th century. Later Bulgaria and 

Romania were socialist states. 
 

 

Fig. 2. Multidimensional scaling of international trade 

in EU in 2001 (Source: created by the authors) 

In the year 2001 (see Fig. 2) country groups 

are a little more distinct than in the year 1996, the 

trade seems to be more segmented among EU co-

untries. The biggest (main) group consists of co-

untries Finland, Sweden, Denmark, Netherlands, 

Ireland, United Kingdom, Spain, Germany, France, 

Portugal, Italy. The heart of the group, as in the 
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previous investigated year, are the founder co-

untries, and quite close to them are the countries 

that joined the EU early or have mutual borders. 

The trade is intense among these countries. 

However, the Scandinavian countries (Fin-

land, Sweden and Denmark) still seem to be closer 

to each other than rest of the group in 2001. They 

are noticebly closer to the founding countries than 

in year 1996, but still not fully integrated in the 

trade among them. 

In 2001 (see Fig. 2) Poland, Czech Republic, 

Hungary, Slovakia and Slovenia still are apart from 

the main group, but considerably closer than in the 

year 1996. This might show stronger integration in 

international trade but still not complete integra-

tion. Bulgaria, Romania and Greece are closer to-

gether, yet quite far apart from the main group.  

The Baltic states in 2001 still remain separate 

from other groups and close to each other, their 

position almost didn't change relative to other co-

untries from 1996. This reveals poor integration of 

Baltic states into the international trade of the EU. 

The most scattered countries are still Malta 

and Cyprus. As mentioned before, they are quite 

far geographically from other countries and this 

separation might be explained also by their small 

size and more difficult communication with other 

EU countries due to being islands in the Mediter-

ranean sea.  
 

 

Fig. 3. Multidimensional scaling of international trade 

in EU in 2006 (Source: created by the authors) 

In the year 2006 (see Fig. 3) the countries in 

the graph are again more scattered than in the year 

2001. This reveals that the process of trade integra-

tion is not uniform. 

However, as in previous year, several clusters 

can be observed. As in previous years, the main 

group consists of EU founding members: BE, DE, 

NL, IT, FR. Quite close to these are ES and UK, 

also old members of the EU. Spain is also close 

geographically to the founding members. Further-

more, all these countries are the biggest ones in 

terms of GDP. 

Once again there is a well defined, separate 

cluster of the Baltic States that are quite far from 

the other countries in 2006 (see Fig. 3). Hungary, 

Czech Republic and Poland are again closer to one 

another than to other countries, they are quite far 

apart from main group members. Sweden, Den-

mark and Finland also are closer to one another 

than in the previous investigated year, and apart 

from the main group. This again confirms the case 

of volatile trade integration process. Bulgaria, Ro-

mania and Greece are again far apart from the 

main group. Most scattered countries are again 

Cyprus and Malta. 

In the year 2012 (see Fig. 4) many countries 

that were separate earlier form a somewhat unified 

single cluster. However the EU founding countries 

still can be distinguished being closer to each other 

than to other countries, especially those who joined 

the EU quite recently. 

 

 

Fig. 4. Multidimensional scaling of international trade 

in the EU in 2012 (Source: created by the authors) 

In 2012 the Baltic states are a little bit closer 

to the other cluster, however, they still form a dis-

tinctive separate cluster. Also Sweden, Denmark 

and Finland form a separate group. Greece, Bulga-

ria and Slovenia are closer to the main group than 

before, however still remain clearly separate from it.  

Malta and Cyprus remain most distant from 

the other EU countries. 

These observations suggest the conclusion 

that international trade in the EU is not homogene-

ous. There are clear separate groups of countries 

that trade much more intensely among themselves 
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than with other EU members. Almost the same 

pattern of clusterization with slight shifting re-

mains during the whole period (1996–2012). These 

results are quite troubling and reveal that trade in-

tegration and evolution in the EU is slower than 

anticipated.  

When analysing country groups it is clear that 

EU founding countries along with the countries 

that joined the EU early form a separate group, 

quite distinctive from other country groups.  

The analysis suggests that countries cluster 

based on such variables as: their previous trading 

history (Scandinavian countries, EU founding co-

untries), earlier unions (Baltic States, Scandinavian 

countries), or geographical position (Malta, 

Cyprus, EU founding countries, Baltic States) and 

economic size (Germany, France, Italy, Spain). All 

these variables intertwine together and can be ob-

served among variuos country groups.  

Further research is needed to determine how 

much these variables affect each country group. 

4. Conclusions  

The analysis of scientific literature reveals that free 

international trade is beneficial for the economies 

of the participating countries in many respects and 

trade integration is an important factor of globa-

lisation. However there seem to be troubles regar-

ding the process of international trade integration 

across the globe. A lack of research is perceived 

regarding evolution of trade in the EU during the 

last two decades.  

The research reveals that international trade in 

the EU is not homogeneous. There are clear sepa-

rate groups of countries that trade much more in-

tensely among themselves, than with other EU 

members. These results are troubling and reveal 

that trade integration and evolution in the EU is 

slower than anticipated. Such situation prevents 

less integrated countries from benefitting in full 

from international trade. 

When analysing country groups it is clear that 

EU founding countries along with the countries 

that joined the EU early form a separate group, 

quite distinctive from other country groups. This 

reveals that older EU members trade more among 

themselves than with other countries, especially 

with new ones. This might be a signal that more 

effective integration for recent members of the EU 

is needed. 

The analysis suggests that country clusters are 

based on such variables as: their previous trading 

history (Scandinavian countries, EU founding 

countries), earlier unions (Baltic States, Scandina-

vian countries), geographical position (Malta, Cy-

prus, EU founding countries, Baltic States) and 

economic size (Germany, France, Italy, Spain). All 

these variables intertwine together and can be ob-

served among various country groups. Further re-

search is needed to determine how much each of 

these variables affects each country group. In this 

context, applying a gravitational model could be of 

interest to describe the interrelation among varia-

bles and their relative importance in the evolution 

of trade within the EU. 

The reason why trade in the EU is not homo-

geneous might also be because of „border effect“. 

The reasons for this effect might be, as literature 

analysis suggests, informal trade barriers, like price 

differences in different countries, and consumers 

favouring domestic goods above foreign ones. 

However, wider research is needed to confirm this 

implication. 
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