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Abstract

Resear ch background: The basic question we ask is whether is it possibtalk in today’s
globalizing world about the uniform of the compigghess of the economies? Posing such
questions is particularly important in the caseolitical and economic structures such as
the European Union. The competitiveness of the @ties is now one of the most frequent-
ly discussed topics. In this work, due to the crinté the conducted research (international
comparisons of the EU countries’ economies) the pmiitiveness of international econo-
mies will be considered in terms of internationempetitive capacity. In addition to the
problems associated with defining this conceptrehare also important dilemmas con-
cerned with the measurement of the competitiveriegbe performed comparative analyses
of European economies the research results presevitiein reports of ,Global Competi-
tiveness Index” will be used.

Purpose of the article:. The main purpose of the paper is to conduct a diolénsional
comparative analysis of the competitive capacityhef European Union countries and geo-
graphical regions of Europe.
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Methods: In the paper, to study the spatial differentiatidnthe EU countries and geograph-
ical regions of Europe in the context of their catifive capacity, the taxonomic measure of
development based on median vector Weber was used.

Findings & Value added: As a result, the classification and the typologigadups of EU
countries and geographical regions of Europe caledlon the basis of the features describ-
ing their competitive capacity arises. The valudeatlof these research is the analysis of
competitive capacity conducted not only for EU doi@s, but also for geographical regions
of Europe. In the paper, the verification of cigeusing by World Economic Forum to
assess the competitive capacity of EU economiesalgis conducted. In this area of the
research, because of high level of correlation, ynf@atures from initial database were
deleted.

I ntroduction

A stable development of the European Union in wesigocio-economic
areas is one of the EU's strategic developmensg®ais is a difficult task
to implement, mainly due to the significant diffeces in the rate of devel-
opment of individual member states, internal ddferes and historical
developmental conditions of these countries. Thed€bnomy, in many
sources, is referred to as the second world econ{aftsgr the USA econo-
my), (Stefanescu & On, 2012, pp. 889-898). The aitipn from the
high-tech economy of the United States, as weflf@a developing econ-
omies in Asia is, however, significant, and thespitr of increased com-
petitiveness of the European Union economy is thadlin all strategic EU
documents. In recent years, in the face of manygés and crises in the
European Union such as 2007-2008 economic crisés Great Britain’s
decision to leave the EU structures (so-called iBrex the ongoing migra-
tion crisis, analyses addressing the possibilitfusther EU development
are particularly important. One of the most impottdirections of research
in this area is the analysis of the competitiveac#ty of the economies of
individual EU Member States and the uniformity afr&pean Union de-
velopment in this area.

In the literature (see: Porter, 1988; Krugmann,4198996; Feinberg,
2000, pp. 155-167; Thompson, 2004, pp. 62-97; Bo&s8ienkowski,
2004; Pearce, 2006, pp. 39-74; Pearce & Zhang,,3ij10481-498; Cas-
tro-Gonzalest.al, 2016, pp. 373-386) a lot of attention was paicna-
lyzing the level of development of the European ddniincluding e.qg.:
sustainable development, technological developni@mbyation, quality of
life and many others. These are mainly comparatnayses showing the
differences and similarities in the developmeninafividual EU Member
States, while in the paper the attention was ald o geographical re-
gions of Europe.
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The main purpose of the study is therefore to condumultidimen-
sional comparative analysis of the competitive capaof the European
Union countries’ economies and geographical regafrisurope.

The paper is organized as follows: the second papagcontains
a brief review of the literature in the area of gatitiveness of national
economies; the next part presents the method ofabearch including:
statistical materials with indicators descriptiovhich were utilized in the
analysis and the description of the applied methdtie next section fo-
cuses on study results in the field of competitiapacity of European Un-
ion countries and geographical regions of Europethe last section, the
authors discuss the results of their analysis witter results in this field
and finally formulate conclusions.

Theinternational competitiveness of economies
— problems of definitions

The pursuit of competitiveness of national econerhi@s been at the top of
the priorities of all political forces for years @t latitudes. The very con-
cept of competitiveness of the economy is very popieday, and is often
abused. Krugmann (1996) described it even in hikws “dangerous ob-
session”. It must be mentioned that in the pastaticauthors agreed with
the opinion that competitiveness might be considier¢h regard to nation-
al economy. Such doubts were expressed mainly bieP¢l988) and
Krugman (1994). According to these authors, corntipetiess should not
be considered with regard to countries, and this t@ould be used with
regard to enterprises. In the next years that view slightly verified by
Porter in his later works (Porter, 1998).

In view of those concerns, there is nothing suipgién the fact that it is
very difficult to define precisely the concept ahapetitiveness, particular-
ly in the context of international competitivene$gconomies.

One of the first definitions of international contijgeness was the no-
tion developed by the Presidential Council on Cditipeness founded by
Ronald Regan in 1983, according to which: ,compsgitess is the degree
to which a nation can, under free and fair markeiditions, produce goods
and services that meet the test of internationakets while simultaneous-
ly maintaining or expending the real incomes of détdzens” (OECD,
1992). Similarly, as the references to competiti@pacity found in defini-
tions developed by: European Commission, Office Iysia of the New
York Stock Exchange and Competitiveness Policy €ibun

489



Oeconomiaopernicana8(4), 487504

IMD’s World Competitiveness Yearbook defines conitpainess as an
(IMD, 2012) ,economy which manages the totality itsf resources and
competencies to increase the prosperity of its labjom”. And according
to the World Economic Forum (Schwab, 2012), the petitiveness of
national economy may be defined similarly as: ,gkeof institutions, poli-
cies and factors that determine the level of prtditg of a country”.

Misala (2011) also proposes that the concept abmait competitive-
ness should be explained differently than the goino&national competi-
tive capacity. According to this author, the nasibnompetitive capacity
which can be defined: ,as a power (the capacityd gfven country in the
rivalry for the benefits gained from the participat in the international
division of work (see: Durand, 1986; Bossak & fewski, 2004; Misala,
2011) it is the broadest concept.

The literature (see: Bossak, 1984; Durand, 1986rtePo 1988;
Krugman, 1994; Portest al, 2000; Bossak & Bigkowski, 2004; Misala,
2011) also contains different definition similarthis proposal e.qg.:

— international current competitiveness of nationabreomy (Misala,
2011), reflects the present condition and the dvaes of changes in in-
herent ability to compete up to now;

- international competitive standing of national emmy (Bossak, 1984),
refers to owned shares in the widely understoaatmattional business.
In this work, due to the context of the conductadlgsis (international

comparisons), it was decided to consider the coinmtess of the Euro-

pean Union economies in terms of competitive capaci

Competitive capacity of the economies of individedl Member States
was assessed on the basis of the results of ttg ehtitled ,, Global Com-
petitiveness Index” (GCI) published annually by iWerld Economic Fo-
rum (WEF). In the paper, the verification of criteusing by World Eco-
nomic Forum to assess the competitive capacityhefvtorld economies
was conducted. It should be noted that the valdecadf the research pre-
sented in the paper is not only the verificatioWdEF database and con-
struction of own ranking lists, but also the analy®nducted for geograph-
ical regions of Europe. The authors decided to $abeir research also on
geographical regions of Europe because in theatitee (see: Barttomowicz
& Cheba, 2017, pp. 118-126) the region is veryroftee subject of many
different research conducted in context of e.g.ouations, sustainable
development or labor market. It is also the fitgfpsof selecting the mar-
kets in which to invest. So the research concerttirgglevel of aggregation
of competitive capacity indicators may be very ukédr the EU Member
States governments. In the paper, for comparisopoges, the results from
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2006 (the first edition of the WEF research) and®Qthe last edition),
were used.

Resear ch methodology

A comparative analyzes of the competitiveness ohemies of individual
Member States of the European Union are basedeofollowing assump-
tions:

1.

Due to the context of the conducted analysis (iv@gonal comparisons)
the competitiveness of EU economies is considaredrms of competi-
tive capacity defined as a “power (the capacityd given country in the
rivalry for the benefits gained from the participatin the international
division of work” (see: Durand, 1986; Bossak & mkewski, 2004,
Misala, 2011).

The study was based on the data from 2006 (firblighed report),
(Lopez-Claros, 2006) and 2016 (last edition), (Saw2017) gathered
by World Economic Forum and published in the repqi@Global Com-
petitiveness Index”.

The original data base included 114 diagnosticufest describing 12
area of the GCI index. Hellwig's parametric metheds used for the
purpose of the selection of the representativesegbective sets (see:
Nowak, 1990; Balcerzak, 2016, pp. 7-17).

In the work, the analysis for geographical regioh€urope was also
conducted wherein both the results obtained byiddal EU Member
States and the results obtained for the geograpgions of Europe
were analyzed and considered from the perspecfitieeoEU Member
States.

The study was implemented trough five tasks:

Building a database on the basis of WEF indicatdrsompetitiveness
of the EU Member States economies.

A selection of diagnostic features using the Helsiparametric meth-
od.

A construction of the taxonomic measure of develephbased on me-
dian vector Weber.

An analysis of spatial uniformity of developmenttbé European Union
countries regarding the results of the GCI IndethatEU level

An analysis of spatial uniformity of development tbe geographical
regions of Europe.
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At the beginning of the study a database was sdnupe paper, the in-
dicators presented by World Economic Forum to sttigy international
competitive capacity of national economies weredudee GCI score is
calculated based on data covering 12 categorid¢weigat in the so-called
pillars of competitiveness, which together desctie competitiveness of
the economies. The main data set contained adbthl4 diagnostic fea-
turesthatdescribethe three considered areas of competitiveness:

1. basic requirements subindex (key for factor-driv@onomies), which
includes area of: institutions, infrastructure, no@conomic environment
and health and primary education. Its weight iskiggest in economies
in the first stage of development, so as it ih#dase of economies based
mainly on the resources of the factors of productio

2. efficiency enhancers sub-index (key for efficiemiriven economies),
which includes area of: higher educations anditvgjrgoods market effi-
ciency, labor market efficiency, financial marketsdlopment, technolog-
ical readiness and market size. Its importanceasas with the transition
to the second stage in the development of comsiitiss to strive to im-
prove production efficiency and its quality.

3. innovations and business sophistications factdsmdax (key for innova-
tion-driven economies), which includes area (piltzfr business sophisti-
cation and innovation. It is most important for otiies whose develop-
ment is based mainly on its capacity for innovation

In the study, the third considered area was andlyirethe first step, diag-

nostic characteristics were selected for the stddye selection criteria

were divided into two groups: the content related dormal/statistical
ones. After defining and gathering data concernfrgy initial set of fea-
tures, proper verification actions are usually perfed against two most

important criteria (see: Pietrzak & Balcerzak, 20pp. 120-129; B,

2015, pp. 43-61):

a) variability, to assess the variability, a diversity coefficiecdculated
from the formula, is used:

wn

v =X—{' (1)

where: X; — arithmetic mean oX;, § value — standard deviation g featurej =

1, 2, ... m, - feature count

b) correlation — two strongly correlated features gaimilar information;
therefore one of them is redundant.
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It turned out that the analyzed indicators are \&rgngly correlated
and it was necessary to eliminate 30 featuresarfitht stage of the Hell-
wig's parametric method. To select a final set @gdostic featureshe
formal approach, a parametric method proposed Wiyvige(Nowak, 1990)
was uset It is the most commonly used method of diagnosttiaracteris-
tics selection. However, this method is not perfitdés sensitive to outliers
(or asymmetric distribution of variables), and akés into account only
direct relationships of a given characteristic wither ones, ignoring indi-
rect relationships. Improved resistance of the ogktto outliers can be
achieved by replacing in the first step the sumelefnents in a column (or
a row) of the correlation coefficient matrix by thenedian. The second
fault can be eliminated by means of the matrix isgemethod (Nowak,
1990).

To the final set of features which are characterizg high spatial vari-
ability with low correlation within the selectedateires and asymmetric
distribution, 17 diagnostic features were selected:

— Xy — intellectual property protection (in the scale7 Lwhere 7 is the
best),

— Xp— burden of government regulation (1-7, wheretliesbest),

— Xz— available airline seat km/week, millions,

— X4— fixed telephone lines/ 100 pop.,

— Xs— mobile telephone subscriptions/100 population,

— Xg— gross national savings, % GDP,

- X7— general government debt., % GDP,

— Xg— tuberculosis cases/100 000 population,

— Xg— tertiary education enrollment, gross %,

— Xg0— quality of math and science education (1-7, wieassthe best),

- Xj;1— effectiveness of anti-monopoly policy (1-7, whéns the best),

— Xj2— hiring and firing practices (1-7, where 7 is liest),

— Xy3— flexibility of wage determination (1-7, wheres/the best),

— Xy4— FDI and technology transfer (1-7, where 7 ishibst),

— Xy5— exports as a percentage of GDP,

— Xy6— domestic market size index (1-7, where 7 is dst)b

— Xq7— local supplier quantity (1-7, where 7 is the pest

The set of diagnostic characteristics chosen ferdéscription of the
compared objects can contain the features whokeimde on the phenom-
enon under study has different direction, i.e. gtants and destimulants.

! The classification criterion is the paramaterlso called a critical value of the corre-
lation coefficient so that 0%<1. The value of* can be chosen at the researcher’s discre-
tion or determined in a formal way. In the papevas assumed:= 0.5.
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The classification of diagnostic characteristickea®ed for the study into
stimulants and destimulaftis shown in Table 1.

The stimulants are numbers whose bigger valuesatelia higher level
of progress of a given phenomenon, while the desgtimis are diagnostic
characteristics whose smaller values signify adnidével of developmeht
(Bak, 2014, pp. 134-145).

In the next step, in order to study the spatidiedéntiation of the EU
countries’ economies in the context of their coritpet capacity, the taxo-
nomic measure of development based on median Vééder (1971) was
used.

The Weber median is a multi-dimensional generabmaodf the classi-
cal notion of the median. It is about vector thamimizes the sum of Eu-
clidean distance (Euclidean distance) of the daftatp representing the
considered objects, and therefore is somehow ®mntiddle” of them, but
it is also immune to the presence of outliers (Web871). The positional
option of the linear object assignment takes aethffit normalization for-
mula, in comparison with the classical approacketiaon a quotient of the
feature value deviation from the proper coordinaftehe Weber median
and a weighed absolute median deviation, using Waber median
(Miodak, 2014, pp. 895-929):

, = X0y 2)
'~ 148260mad (X )

where: 8, = (6,,,6y,,---.6,,) 1S the Weber mediarf,nﬁd(Xj) is the abso-
lute median deviation, in which the distance fréma features to the Weber
vector is measurédi.e.: m’éd(xj): _rrséad‘xij —Hoj‘ (j=22,...m). The

F N

synthetic measurgu; is calculated on the basis of maximum values of
normalized features, similarly to the Hellwig (19¢®. 307—327) method:

9i = max )

2 To transforming destimulants into stimulants tt®lofving formula was used:
xj=—i=12.,nj=12.,n
ij
3 Sometimes the category mbminantsis used. In their case the most favourable situa-
tion is when they reach a fixed value or numbegrivdl.

* The Weber median was calculatedRiprogram: I1mediamf packagepcaPP
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d
according to the following formulg;,= l—d—'

where: d_ = med{l)+2.5madd), whered = (dy, ds,...,d,) is a distance vec-
tor calculated using the formulat = Tzed ‘z"- —¢j‘ i=12,...n, ¢j —
j=12...m

thei-th coordinate of the development pattern vector, widgcbonstituted
of the maximum values of the normalized featureg @bsignment of ob-
jects with a positioning measure is the basis fdivésion of objects into
four classes. The most commonly used grouping ndeitndhe positioning
scope is called thiaree medians metholl involves indicating a median of
vector coordinateg = (44, ly,....M,) » Which is denotednedy), then di-
viding the population of objects into two grou@g: those, for which the
measure values exceed the median (are higherttharfi) and those, for
which the measure values do not exceed the medi@negual or lower
than it — Q,). Next the indirect medians are defined as:
medk(/,z):i%%d(pi), where k=12. This way the following groups of

objects are creatéd

- Group I: i >med(4),

Group II: med(y) < i, < med, (1) ,
Group lll: med, () < 1 < medy),
Group IV: g <med, (u) .

The first (the best) and the second group compuitigects for which re-
sults at level higher than the group's median. Thhsse are objects
demonstrating a higher development level than olgkssified as group
three and four (the worst).

Results

Table 2 shows the results of the classificatiothefEU countries obtained
by taxonomic measure of development based on medietor Weber. In
this table, the results obtained by the individadl Member States located
in the geographic regions of Europe are also andlykke division of Eu-
rope into geographic regions is commonly used sessthe level of devel-

® Equinumerous groups are formed when the numbebjefts in the community is di-
visible by four.
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opment in the various areas of the European Unioregion is, for exam-
ple, the first direction in choosing a location foreign investment (Dun-
ning, 2010, pp. 148-188%eographical regions are also described in the
context of e.g. the resilience to a crisis (Glaital, 2015), economic de-
velopment (Porter, 2000, pp. 15-34) and many otfiérs results present-
ed in this table refer to 2 analyzed periods: 2806 2016 in the following
structure:

— Western Europe (Austria, Belgium, France, Germanyemmbourg, the

Netherlands),

— Northern Europe (Denmark, Estonia, Finland, Ireldratyia, Lithuania,

Sweden, the United Kingdom),

— Southern Europe (Cyprus, Croatia, Greece, Italy tddortugal, Slo-
venia, Spain),

— Eastern Europe (Bulgaria, the Czech Republic, PolRadpania, Slo-
vakia, Hungary).

It is clear that the positions of individual coues in the obtained rank-
ings were usually different, with only one exceptiaf Romania (28 posi-
tion in the rank). Thirteen EU countries improveditisguation in 2016 in
comparison to 2006 (the United Kingdom, Malta, Seredhe Netherlands,
the Czech Republic, Germany, Portugal, Belgium,v&id, Lithuania,
Greece, Croatia and Bulgaria). The greatest lea@we wbserved in the case
of Malta which was on the 24 position in the 2086king and then in 2016
jumped 21 positions higher to th& Bositions. This country improved its
results almost in all analyzed areas, especiablyirtiprovement of the re-
sults calculated on the basis of the following dadiors was observeds x
— available airline seat (km/ week, millions) —38&.n 2006 and 82.09 in
2016, x — mobile telephone subscriptions/ 100 population76-52 in
2006 and 126.98 in 20164 % tertiary education enrollment, (gross %)
— 26% in 2006 and 41.21% in 201Gs% exports as a percentage of GDP
— 76.5% in 2006 and 139.04% in 2016.

The situation in the field of competitive capadity2016 compared to
2006 deteriorated in the case of 14 EU countriehe-most affected were
ltaly (down from the 18 to the 28 position), Spain (the fall from thé"@o
the 19" position) and the Slovak Republic (down fron{"16 the 18' posi-
tion). Both rankings are characterized by low pos# occupied by both
Southern and Eastern European countries. In botingsin the last two
groups, which include countries with the lowestrespalmost all countries
from these geographical regions of Europe are éiedsiin Southern Eu-
rope the most unfavorable changes are in Italy$pain. Similar changes
are also described in the papers presenting thatisih of the European
Union countries in areas such as sustainable dawelot (Szopik-
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Depczyiskaet al, 2017, pp. 481-491), investment attractivenessebg,
2015, pp. 73—-88) and socioeconomic developmengiireigl.

On the other hand, in the case of Eastern Europmantries, despite the
traditionally low position occupied by such couesiias Romania or Bul-
garia, attention should be paid to the significamprovement in the posi-
tion occupied by the Czech Republic, which for savegears has been
perceived by investors as an attractive locationrfeestment. Among the
countries of Eastern Europe, it is the Czech Repuhht was the best in
2016 ranking.

The countries located in Northern and Western Euseees primarily
classified into the first two groups. The first gain 2016 was the United
Kingdom, which in 2006 was also classified in thretfgroup, but only in
position 5. Despite the events of last year anddtwsion to leave the Eu-
ropean Union by this country, the United Kingdomswanked first in the
2016 ranking. Comparing the results of both rankjirane should also pay
attention to the wider range of taxonomic measeselts achieved in 2016,
which should be interpreted as a greater variatiothe countries studied
during that period.

Because the standing of individual EU countriehanyears of study is
not the same (in some cases the movements in mkégaare considera-
ble), Kendall’s tau coefficients were determinecider to assess the con-
formity of ordering the objects under study (TaBjeKendall's tau coeffi-
cients adopt values from the interval [-1, 1]. Thaser their value is to 1,
the greater the conformity of ordering (Mandal & Kophyay, 2017, pp.
55-75). The obtained value of the coefficients confthat the position
taken by EU countries is not the same, and therdaliffierences between
these position in the ranking from 2006 and 201Be Tesults are con-
firmed by previous observations on major changesme countries' posi-
tions in the rankings.

Sometimes, even one diagnostic feature was dedsivbelonging to
a particular group, the level of which clearly giguished countries them-

selves. Due to this, it was decided to determileewleasureaj that can be

interpreted as the scales defining the relativeontgmce of individual di-
agnostic featur8sThese measures were calculated according tatheuf
la (Nowak, 1990, pp. 34-35):

% The higher the value of the measure, the grehgeimiportance of thpth diagnostic
feature.
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va
@ =—1 [100% (4)

] m
j=

2V

j=1

where:V; — classic coefficient of variation calculated tbej-th diagnostic fea-
ture.

It turned out that in the study of the competitoagpacity of EU coun-
tries based on data from the two analyzed peri6@@2and 2016) the most
important are: x— available airline seat (24.99%) angl-¢ tuberculosis
cases/ 100 000 population (18.11%). These two dstgnfeatures were
characterized by the highest variability in the sleaittributes accepted for
testing, their share exceeded 43% of the totalevaftthe sum of variability
coefficients and therefore they significantly irdhced the classification of
objects (EU Member States).

At the next step of the research, the results efatalysis presented in
the paper with the WEF results were compared. Thking lists elaborat-
ed on the basis of this two different proposaltie hext table (Table 4)
were presentéd

The results presented in Table 4 confirm the diffiees in the rankings
elaborated on the basis of diagnostic featurecteeldo the study accord-
ing the Hellwig's method and the results proposeWkF. The differences
are significant e.g. on the first place in the iagkKist elaborated in 2006
on the basis of diagnostic features proposed tesasthe competitive ca-
pacity by authors, Luxemburg located in Western Eergp classified.
While in the WEF ranking this country takes only"¥&nk. The positions
of other countries located in this geographicaiaegf Europe classified
according WEF ranking are worse than in the rankiraposed by the au-
thors. The same situation for the results from 28ldbserved.

On the other hand, completely different situatiorcase of countries lo-
cated in Western Europe is noticed. Every countoeated in this region
of Europe improved their position in 2006 in compan to WEF ranking
list. In the case of results from 2016, the improeat of the positions only
for 3 out of 6 countries located in this regionolsserved. The following
countries were classified on the same positiortkése two rankings:

— in 2006: Denmark (2end position), Finland (3), Lat(21), Malta (24),

Poland (19) and Bulgaria (28);

— in 2016: Denmark (6) and Ireland (11).

" The results of WEF ranking was calculated on tsisof results of EU countries from
this ranking.
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Conclusions

The results published annually by the World EconoRticum were used to
examine the competitive capacity of the economfg¢he European Union.
The original database contained 114 variables ib#sgrdifferent areas of
competitiveness, or rather the competitive capaifithe world economy.

It should be noted that the assumptions adopteth#&iconstruction of
this ranking, whereby a significant proportion loé tvariables is determined
on the basis of the subjective opinions of compmepresentatives causes
that these features are strongly correlated. Aesalt; a significant part of
them has to be eliminated during the statisticathiods of selection of
features. In the paper the Hellwig's parametrichogétwas used for this
purpose. As a result of application of this methfihlly, 17 features de-
scribing different areas of competitiveness (coripetcapacity) of econ-
omies of European Union countries were selectedhrstudy. This way
of construction of ranking can be considered asraptement to the pro-
posal used by WEF. The selection of diagnostic featean be realized
within all features collected for this purpose ande focused in particular
groups (pillars) of Global Competitiveness Indexthis case, the selection
within 12 pillars of this index has to be considkre

The results obtained confirm the observations béoauthors (see: Nic
& Swieboda, 2014; Lopez, 2005, pp. 623-648). Most efrtlindicate that
the division of Europe into a more developed Westlans developed East,
or a division into so called "old" and "new" EU MeentStates are not sup-
ported by the WEF rankings proposed by WEF. It idiomed by the sig-
nificant reduction (compared to 2006 and 2016) pbaition occupied by
countries such as Spain or Italy, and the improveré a position occu-
pied by some Eastern European countries such &vztweh Republic.

The results of the analyses presented in this pageparticularly im-
portant in the light of recent developments in Ehgopean Union, which
face a number of crises and in the context of tlepgsed changes and
divisions of the European Union into so called Europevo speeds.
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Annex

Table 1. Division of diagnostic features into stimulants atestimulants

Stimulants Destimulants
X1, X2, X3, X4, X5, X6, X9, X1¢, X11, X12, X13, X14, X1g, X16, X17 X7, Xg

Source: own elaboration on WEF data.

Table 2. The EU countries located in geographical in Eurspeted by their
competitive capacity in: 2006 and 2016

2006 2016
Geographical Value of synthetic Value of synthetic y
region measure Rank/ group measure RrégL
(W) () group
Western Europe
Austria 0.365 16/ 111 0.297 20/ 11
Belgium 0.375 14/ 0.372 13711
France 0.377 12/ 0.333 15/111
Germany 0.309 17/ 11 0.422 8/l
Luxembourg 0.680 1/1 0.529 2/1
Netherlands 0.432 9/l 0.466 5/1
Northern Europe
Denmark 0.626 2/1 0.448 6/1
Estonia 0.505 711 0.417 9/l
Finland 0.568 3/1 0.408 10/ 11
Ireland 0.556 4/ 0.378 11/1
Latvia 0.256 211 0.082 271\
Lithuania 0.186 25/ IV 0.305 17/ 11
Sweden 0.440 8/l 0.492 4/l
United Kingdom 0.552 5/1 0.789 1/1
Southern Europe
Cyprus 0.239 22/ vV 0.250 23/ IV
Croatia 0.124 271V 0.204 24/ \vV
Greece 0.233 23/ vV 0.271 21/ v
Italy 0.376 13/11 0.080 28/ IV
Malta 0.228 24/ \V 0.523 3/1
Portugal 0.305 187111 0.374 12/
Slovenia 0.291 20/ 11 0.333 14/ 1
Spain 0.542 6/1 0.301 197111
Eastern Europe
Czech Republic 0.387 1171 0.426 al
Bulgaria 0.103 28/ IV 0.156 25/ vV
Hungary 0.371 15/ 111 0.307 16/ 11l
Poland 0.293 197111 0.261 22/ \vV
Romania 0.158 26/ IV 0.140 26/ IV
Slovak Republic 0.404 10/11 0.302 18/ 111

Source: own calculations based on WEF data.



Table 3. Kendall'st coefficients calculated for the ranks of voivogishaccording
to taxonomic measures of development

Year 2006 2016
2006 1.0000 0.4603
2016 0.4603 1.0000

Table 4. The EU countries located in geographical regionskafrope sorted by
their competitive capacity in: 2006 and 2016 actwydhe authors proposition and
WEF ranking list

Geographical 2006 2016
region authorsranking WEF ranking authorsranking WEEF ranking
Western Europe
Austria 16 8 20 10
Belgium 14 10 13 7
France 12 7 15 9
Germany 17 4 8 1
Luxembourg 1 11 2 8
Netherlands 9 6 5 2
Northern Europe
Denmark 2 2 6 6
Estonia 7 12 9 12
Finland 3 3 10 3
Ireland 4 9 11 11
Latvia 21 21 27 18
Lithuania 25 18 17 15
Sweden 8 5 4 4
United ingdom 5 1 1 5
Southern Europe
Cyprus 22 23 23 25
Croatia 27 25 24 27
Greece 23 26 21 28
ltaly 13 22 28 17
Malta 24 24 3 20
Portugal 18 20 12 16
Slovenia 20 15 14 23
Spain 6 13 19 14
Eastern Europe
Czech Republic 11 14 7 13
Bulgaria 28 28 25 22
Hungary 15 17 16 24
Poland 19 19 22 19
Romania 26 27 26 21
Slovak epublic 10 16 18 26

Source: own calculations based on WEF data.





