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The main aim of this paper is to develop a comprehensive view on the level of productivity as
the factor of competitiveness in the EU countries and on technical and technological efficiency
changes contributing to overall productivity of the evaluated countries assessed in the period
2000—2015 through multivariate method and multicriteria decision making method. The paper
strives to validate the relationship between competitiveness and performance. This relationship is
given by the initial hypothesis based on level of productivity, which is perceived as a crucial factor
for competitive potential. Conclusions show that new EU member states have a comparable level of
productivity to advanced original EU members. In many respects, there is a convergence of com-
petitiveness level between these two groups of countries due to changes in productivity.
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Mikaena CraniukoBa, Jlykam Menenki

PO3BUTOK EKOHOMIKHA €C-28 Y KOHTEKCTI ITTOBAJII3AIIIT
TA IHTETPAIIIL: AHAJII3 13 BACTOCYBAHHSAM DEA

Y cmammi npoanaaizoeano pieenv npooyKmueHOCMI AK YUHHUK KOHKYPEHMOCHPOMONCHO-
cmi kpain €C, akyenm 3pooaeno Ha mexHiuHiil ma MmexHoA02iuHill ehexkmusHocmi, AKi € HUHHU-
Kamu eénauey Ha 3azaavHiii pieenv npodykmuenocmi exonomix €C. Ilepiod docaidxicenna —
2000—-2015 poxu. Jlani npoanaaizoeano memooamu OGazamogpaxmopnozo anaaizy ma 6azamo-
Kpumepiaivnozo nputinamms piuens. OnuUcaHo 83AEmM036’°430K MidC KOHKYPEHMOCHPOMONCHI-
cmio ma npooykmueHicmio exonomik. /[osedeno 2inomesy npo me, wio pieerv npooyKmueHocmi €
cymmesum (axmopom 041 KOHKYpeHmMHO20 nomeHuiaay kpainu. Taxoxc doeedeno, wo pieeHw
npooykmuernocmi 6 Hoeux kpainax €C € NOpiGHAHUM 3 NOKA3HUKAMU NOYAMKOBUX YAeHI8
€epocorozy. Odpa3y 3a dekiabkoma naapmempamu CHOCMEPI2AEMbCA 30AUNCEHHA NOKA3HUKIG
KOHKYPEeHMOCHpOMONCHOCHI Midc uumu deoma epynamu (cmapi na noei kpainu-yaenu €C) y
36°A3KY 3i 3MiHaAMU 8 NOKA3HUKAX NPOCYKMUGHOCHII.

Karouoei caosa: konkypenmocnpomoscricmo;, DEA; echexmuenicmo; kpainu-unenu €C; npodyk-
MueHicms.

Dopm. 8. Puc. 1. Taba. 3. Jlim. 15.

Mukasna Crannukona, JIykam Mejenku

PASBBUTUE DKOHOMMKU EC-28 B KOHTEKCTE INIOBAJIM3ALINN
N UHTETPALINN: AHAJIN3 C ITPUMEHEHUWEM DEA

B cmamve npoanaausupoean ypoeensv npooyKkmueHocmu Kax Qaxmop KoHKYpeHmocnocoo-
Hocmu cmpan EC, axuenm coeaan Ha mexHUMECKOU U MeEXHOA02UHECKOl 3phexmuenocmu,
Komopble A6AAI0MCA PaKmopamu eaussHuA Ha oOwuil ypoeens npodyxmuenocmu 3xonomux EC.
Ilepuoo uccaedosanua — 2000—2015 200v1. /lannbie npoanau3upo8ansvl Memooamu MHo2ohax-
MOPHO20 AHAAU3A U MHOOKPUMEPUAAbHO20 npuHamusa pewenuii. Onucana 63aumocessb mexcoy
KOHKYDEHmMOCnocoOHOCbI0 U NPOU3e00umeabHocmolo IKoHoMuUK. /lokazana zunomesa o mom,
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Yposenb npodyKmueHOCHU A6AAENCA CYULeCMBEHHBIM (AKmopom 043 KOHKYDEHMHO20 NOMeH-
uuaaa cmpanwt. Taxxce doxazano, umo yposenv npodykmuenocmu 6 Hoevix cmpanax EC aeasaem-
Csl CPABGHUMDBIM € NOKA3ameasmu usHauaibhoix 4aenoe Eepocoroza. Cpa3sy no Heckoavkum napa-
Mempam Habaro0aemcsa cOaudicenue noxazamedeil KOHKYPEHMOCHOCOOHOCMU medcdy OaHHbIMU
deymsa epynnamu (cmapote u Hosvie cmpansi-4aenvt EC) 6 ceasu c usmenarowumucs noxasame-
AAMU NPOOYKMUGHOCHIU.

Karouesnte caosa: koukypenmocnocoonocms;, DEA; apghekmuernocmo; cmpanwvi-unenvt EC; npo-
JyKmueHocmo.

Introduction. The process of the EU enlargement creates new conditions and
possibilities for old and new member states for their further development within
European and global economies. On the one hand, the EU member states must deal
with challenging competitive environment of the single internal market, on the other
— the EU members are gaining more opportunities within open global economy. The
main condition for successful existence in this environment is competitiveness — the
ability to compete in the international environment and to ensure the growth of wel-
fare and living standards.

The issue of competitiveness is currently the subject of interest for many eco-
nomic analyses. Although there is no uniform definition and understanding of this
concept, competitiveness remains one of the basic measures in performance evalua-
tion of economies and is also seen as a reflection of success in broader comparisons.
Growth and competitiveness of a territory refers to top priorities of economic policies
between countries. In the EU, competitiveness issues are associated with the issue of
economic, social and territorial cohesion, which is the reflection of existing econom-
ic, social and territorial disparities among the EU member states and regions. These
disparities have a negative impact on the balanced development of the whole Union
and thus weaken its competitiveness in the global context.

The main aim of this paper is to evaluate productivity and efficiency as the fac-
tors of competitiveness for the EU Member States in the period of 2000—2015 using
quantitative methods. For that matter we have determined the following main
hypothesis: areas with higher levels of productivity are better suited for achieving
competitiveness, i.e. have significant competitive advantages over other areas, and are
able to utilize these advantages more effectively and efficiently thus leading to
strengthening competitiveness. The paper is divided into 3 chapters, of which two
provede theoretical insights and one is practical. These chapters are supplemented by
the first chapter (introduction) and fifth chapter (conclusion). The second chapter is
devoted to the theoretical aspects of competitiveness phenomenon in terms of per-
formance analysis. The third chapter focuses on the analysis of relevant methods for
measuring competitiveness factors and evaluating productivity. The fourth chapter
presents complex measuring of productivity and efficiency changes in the EU mem-
ber states during 2000—2015.

Literature review of competitiveness and performance concepts. The process of
European integration is guided by striving for two different objectives: to foster eco-
nomic competitiveness and to reduce regional differences. The economy may be
competitive but if society and environment suffer too much the country will face
major difficulties (Molle, 2007). The same problem would happen vice versa when
the economy is too weak. Therefore, governments in the long run cannot focus on
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economic competitiveness alone; instead, they need an integrated approach to gov-
ern the country. Measurement, analysis and evaluation of productivity changes, effi-
ciency and level of competitiveness are controversial topics attaining great interest
among researchers (Camanho and Dyson, 2006; Khan and Soverall, 2007).
Competitiveness remains a concept that can be understood in different ways and
levels despite the widespread acceptance of its importance. Competitiveness is distin-
guished at different levels — microeconomic, macroeconomic and regional
(Krugman, 1994). Current economic fundamentals are threatened by shifting of pro-
duction activities to the places with better conditions, i.e. competitiveness is affected
by regionalization of public policy because of shifting decision-making and coordi-
nation of activities at the regional level (Porter, 2003).

Territories need highly performing units in order to meet their goals, to deliver
the products and services they specialized in, and finally to achieve competitive
advantage. Low performance and not achieving the goals might be experienced as
dissatisfying or even as a failure. Differences in performance across territories are seen
by government as important policy targets. Performance can be achieved under the
conditions of maximizing the results of an action in relation to the resources used,
and it is calculated by comparing effects/outputs obtained in their efforts/inputs.
Figure 1 illustrates the conceptual framework of efficiency and effectiveness.
Efficiency is given by the ratio of inputs to outputs, but there is difference between
technical efficiency and allocative efficiency. Technical efficiency implies a relation
between inputs and outputs on the frontier production curve (i.e., productivity), but
not any form of technical efficiency makes sense in economic terms, and this defi-
ciency is captured through allocative efficiency that requires a cost/benefit ratio.
Effectiveness implies a relationship between outputs and outcomes. But there is no
efficiency without effectiveness, because it is more important to do well what you
have proposed (effectiveness) than do well something else that was not necessarily
concerned (efficiency). The concept of competitiveness is thus usually linked to pro-
ductivity. Increasing productivity is generally considered to be the only sustainable
way of improving living standards in the long term = the main aim of competitiveness.

Environmental factors, e.g. regulatory framework, socioeconomic background,
climate, economic development, functioning of public administration

Allocati ve+ efficiency Effectiteneﬁ
Input »  Output Outcome
T —  Technical efficiency y'y
L e e I

Monetary and non-monetary resources

Figure 1. The relationship between the efficiency and the effectiveness
(Mandl et al., 2008)

Methodological background. Performance management is one of the major
sources for sustainable organizational efficiency and a systematic understanding of
factors effecting productivity (Mohammadi and Ranaei, 2011). Analysis of produc-
tivity has always been a controversial topic and has enjoyed a great deal of interest
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among scholars and practitioners. In 1957, M. Farrell already investigated how to
measure efficiency and highlighted its relevance for policy makers (Farrel, 1957: 11).
In the case of international comparisons, quality of inputs and outputs and quality
adjustment are the most pressing challenges in measuring efficiency. Good quality
data are needed because the techniques available to measure efficiency are sensitive
to outliers and may be influenced by exogenous factors. If quality of inputs and out-
puts is not properly taken into account when measuring efficiency, underestimation
of efficiency may result. The goal of evaluation of the areas' operation is correction,
improvement and promotion of performance. Nowadays considering the increasing
growth and importance of organization in the society and in the competitive world,
evaluation of performance has been remarkably considered and various measures are
brought up as criteria for evaluation. Data Envelopment Analysis (DEA) is one of the
most powerful techniques in management so that to estimate countries’ performance
in comparison with other competitors and make better decisions (Hajiha and
Ghalavi, 2012). Our scheme of productivity measuring is shown in Table 1.

Table 1. Scheme of procedures, authors’
Pre-processing phase
Collection of indicators — Anaysis of indicators — Groups of input and output indicators
Factor analysis
Correlation — Set of newly selected indicators — Input and output factors — Factor description
DEA modelling
MPI based on CCR CRS model — Productivity and efficiency evaluation

Since DEA was first introduced by (Charnes et al., 1978) in the form of CCR
model, researchers in a number of fields have quickly recognized that it is an excel-
lent and easily used methodology for modelling operational processes in performance
evaluations. DEA is a mathematical approach for relative efficiency assessment and
evaluating performance of a set of peer entities called Decision Making Units
(DMUs) which are mutually comparable — using the same inputs, producing the
same outputs, but their performances are different. Definition of a DMU is generic
and flexible. In recent years, research efforts have been focused on investigation of
causes in productivity change and its decomposition. Malmquist productivity index
(MPI) has become the standard approach to productivity measurement over time
within non-parametric research. MPI was firstly (Caves et al., 1982), it allows meas-
uring total productivity by means of distance-functions calculation, which can be
estimated through mathematical programming problems of DEA kind.

Suppose there are n DM Us which consume m inputs to produce s outputs. If a
performance measure (input/output) is added or deleted from consideration, it will
influence relative efficiencies. Empirically, a when number of performance measures
is high in comparison with the number of DM Us, then most of DM Us are evaluated
as being efficient. Hence, the obtained results are not reliable. There is a rule of
thumb proposed by (Cooper et al., 2007) which expresses the relation between the
number of DM Us and the number of performance measures, see formula:

n>3(m+s). (1)
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Suppose there are n DMUs (DMU;, j = 1, ..., n) with m inputs, X; = (Xyj, ..., Xp;),
and s outputs, ;= (Yy; --., ¥sj)- The CCR model (2) measures the efficiency of the

under evaluation DMU, i.e. DMU,, for oe {1,...,n}:

S
maximize G =D U, o,

r=1

subject to
m
DVixio =T;
i=1

zs:u,y,j —f:v,.x,, <0,j=1,...nm;
r=1 i=1

u, 20,vr; u; 20,Vi,

where v; and u, are unknown /" input and o™ output weights. It is proved that CCR

()

model is always feasible and its optimal objective value is bounded; i.e. 0< 9; <1 for
j=1,..n.

In contrast to traditional DEA models which measure the efficiency of DMU,
MPI enables measuring productivity change of DMU between two time periods,
tand t + 1. MPI is defined as product of Catch-up and Frontier-shift. Catch-up deals
with degree to which DMU improves or worsens its efficiency — technical change,
while Frontier-shift shows change in efficient frontiers between two time periods —
technological change. It is denoted DMU! = (x}, y}) and DMU? = (xj?, yf) to show
data set of DMU; for Period1 and Period2. There are two efficient frontiers with these
assumptions. Catch-up effect from Periodl to Period?2 is defined as follows:

Catch —up = Efficiency of (x2,y?) with respect to Period2 frontier

. (3
Efficiency of (x.,yl) with respect to Period1 frontier )

To evaluate Frontier-shift effect more computations are required. Let us have (4)
and (5):

_ Efficiency of (x.,y.) with respect to Period1 frontier

' Efficiency of (x.,y!) with respect to Period? frontier’ @
Efficiency of (x2,y2) with respect to Period1 frontier
2" Efficiency of (x2,y?) with respect to Period?2 frontier )
Using these notations, Frontier-shift effect can be defined as:
Frontier —shift = \/¢.4, . (6)
Finally, MPI is calculated as product of Catch-up and Frontier-shift via:
MPI = Catch — up x Frontier — shift. (7)

As a result, MPI < 1 indicates deterioration in the total factor productivity of
DMU,, from Period 1 to Period 2; result of MPI =1 shows there is no change in total

factor productivity and MPI > 1 shows progress in total factor productivity (for more
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details see (Cooper et al., 2007)). And in Table 2, trends of MPI and efficiency
change are also shown.

Table 2. Characteristics and trends of MPI and efficiency change, authors’

MPI (Catch-up, Frontier-shift) Productivity Efficiency Change
>1 Improving Improving
=1 Unchanging Unchanging
<1 Declining Declining

The following linear programming (8) measures the efficiency score of (XS , yg)

with respect to Period t where s,fe {1,2}:
S
maximize o, = Zuryfo,
r=1

subject to

m

5 _ 1.
dvixip =1,
i=1

L] m . 8
duyn - vx;<0,j=1...nm ()
r=1 i=1
u, 20,Vr; u, 20,Vi.
- o 22 g ol o,
In this model, —5 indicates the Catch-up effect, _12 x—i shows the

o, o; 0j

2 1
Frontier-shift effect and 0_12 Xa_? displays MPI. For solution of DEA models
o; 0,
software tools based on solving linear programming problems is used, i.e. DEA
Frontier Add-In.

Empirical analysis starts from building the database of indicators that are part of
Regional Competitiveness Index (RCI) by (Annoni and Kozovska, 2010) and then
updated by (Annoni and Dijkstra, 2013). For better understanding of territorial com-
petitiveness at regional level, the European Commission has developed this index
which shows strengths and weaknesses of each EU NUTS 2 region. The index also
exists at national level in the form of Country Competitiveness Index (CCI). It is
based on 11 pillars describing both inputs and outputs of territorial competitiveness,
grouped into 3 sets describing basic, efficiency and innovative factors of competitive-
ness. Index pillars are grouped by different dimensions (input vs. output aspects) of
competitiveness they describe. Terms "inputs" and "outputs” are meant to classify pil-
lars into those which describe the driving forces of competitiveness, and those which
are direct or indirect outcomes of a competitive society and economy. From this point
of view, the CCI approach seems to be convenient with respect to using DEA and its
division to input and output nature of incoming database.

The database consists of 94 indicators within CCI for national competitiveness
level, i.e. 54 input indicators and 40 output indicators. Not all indicators are used in
this paper due to correlation conditions. The database coming into analysis consists
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of 61 indicators (35 inputs and 26 outputs). The sources of indicators are the
European Statistical Office, the World Bank, Euro Barometer, Organization for
Economic Cooperation and Development and European Cluster Observatory.
Territorial background of analysis is at the national level (NUTS 0/1) within the
group of EU28 member states — old (EU15) and new (EU13). The study period is
2000—2015, because year 2000 is the year when all these countries were in some way
already integrated (member, candidate or potential candidate), and 2015 is the last
year of data availability.

Analysis and evaluation of EU28 national competitiveness. What is the back-
ground of national competitiveness? What are the crucial factors behind competitive
differences and gap among countries? These are the questions that motivate the
empirical study of the EU competitiveness. Policy makers need a clear sense of cur-
rent competitive position and its functioning and the latent factors of competitive-
ness: the starting point. By understanding both position and factors of competitive-
ness, policy makers can better understand the potential development options and
limitations for countries and thus plot a development trajectory towards the desired
state. Also, they can more clearly identify the required interventions to be undertak-
en to make the best use of the competitiveness factors to achieve their desired point.
Through Factor Analysis (FA) we determine the factors of inputs and outputs and
competitiveness is determined by the level of influence of these factors on perform-
ance dynamics of a territory. Subsequently, with the help of DEA, the level of pro-
ductivity and efficiency changes for all these countries is assessed. FA is a statistical
procedure used to identify a small number of factors that can be used to the represent
relationship among the sets of interrelated variables. FA is applied as a structure
detection method and as data reduction method for DEA. For calculation of factors
by FA: Principal Component Analysis is used as an extraction method; Varimax with
Kaiser Normalization is used as a rotation method; Rotation is converged in several
iterations. For FA solution, statistical package "IBM SPSS Statistics Version 23" is
used. The driving forces of competitiveness are divided into factors crucial for the EU
economies. In this paper, 6 dominating factors for inputs explained 65.274% of total
variability in the period 2000—2015, and this can be considered as a satisfactory result.
In this paper, 3 dominating factors for outputs explained 70.452% of the total vari-
ability in the period 2000—2015, what can be considered as a very satisfactory result.

Inputs factors: Factor 1 — Economic growth and development is composed of 15
indicators, i.e. Government effectiveness, Rule of law, Control of corruption, Voice
and accountability, Regulatory quality, Political stability, Lifelong learning, Total
public expenditure at tertiary level of education, Infant mortality rate, Road fatalities,
Level of Internet access, Cancer disease death rate, Gross fixed capital formation,
Total public expenditure at the secondary level of education, Volume of freight trans-
port. Factor 2 — Level of infrastructure is composed of 7 indicators, i.e. Income, sav-
ing and lending/borrowing, Accessibility to universities, Air transportation of passen-
gers, Motorway transport, Railway transport, E-government availability, Air trans-
portation of cargo. Factor 3 — Health phenomena in human life and education is
composed of 2 indicators, i.e. Hospital beds, Total public expenditure at primary level
of education. Factor 4 — Inflation trends, transport, healthy lifestyle, performance of
educational institutions and public administration is composed of 5 indicators, i.e.
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Harmonised index of consumer prices, Mathematics, science and technology enrol-
ments and graduates, Healthy life expectancy, Volume of passenger transport,
Participants in early education. Factor 5 — Participation in education is composed of
4 indicators, i.e. Early leavers from education and training, Participation in higher
education, Financial aid to students, Pupils to teachers’ ratio. Factor 6 — Civilization
diseases is composed of 2 indicators, i.e. Heart disease death rate, Suicide death rate.

Output factors: Factor 1 — Labour market and economic performance is com-
posed of 10 indicators, i.e. Unemployment rate, Long-term unemployment rate,
Male unemployment, Female unemployment, Male employment, Employment rate
(15 to 64 y.o.), Gross domestic product, Female employment, Gross value added in
sophisticated sectors, Human resources in Science and Technology. Factor 2 —
Innovation and knowledge based economy is composed of 7 indicators, i.e.
Employment in technology and knowledge-intensive sectors and then by level of edu-
cation, by gender, type of occupation, High-tech patent applications to EPO, ICT
patent applications to EPO, Biotechnology patent applications to EPO. Factor 3 —
Human resources and innovation potential is composed of 9 indicators, i.e.
Compensation of employees, Employment in sophisticated sectors, Total patent
applications, Patent applications to EPO, Public expenditure on labour market poli-
cies, Disposable income, Total intramural R&D expenditure, Human resources in
science and technology, Labour productivity.

Input and output factors are the initial variables for DEA analysis. In this paper,
the rule of thumb specified in formula (1) is met, i.e. DM Us number is 3 times high-
er than the sum of input (6 factors) and outputs (3 factors), i.e. 28 >3 (6 + 3), 28 >3
(9), 28 > 27. In DEA analysis, the initial hypothesis was confirmed through analysis
by MPI based on CCR CRS model, as illustrated in Table 3. The results are high-
lighted by the traffic light method. Range of colours of this method changes in the
shadows of grey colour. Countries with the highest and higher values of MPI, Catch-
up and Frontier-shift mean better level of efficiency and thus competitiveness, they
are highlighted by dark grey colour — the higher is value, the darker is the shadow of
grey. On the contrary, countries with the lowest and lower values of MPI and its two
dimensions (Catch-up and Frontier-shift) mean worse level of efficiency, resp. the
level of inefficiency are highlighted by light grey colour — the lower is the value, the
lighter shadow of grey is used. Countries with MPI higher than 1 are categorized
based on decimal values, i.e. 1.02XX, 1.01XX and 1.00XX (Table 3). Based on these
differences, countries are classified as "efficient”, "highly efficient” and "slightly effi-
cient", i.e. these countries are considered as countries with the best, better and lower
competitive potentials. Countries classified as "inefficient" are those with MPI less
than 1, i.e. 0.9XXX.

Part of the explanation to the inequalities within EU15 and EU13 countries may
have to do with the differences in competitiveness. An economic entity in a country
which has low competitiveness may not have similar opportunities as an economic
entity in a highly competitive country. This fact remains and is confirmed. But what
does it mean for efficiency in competitiveness? In the case of efficiency analysis of
competitiveness and in time comparison analysis of change throughout years
(2000—2015), the results are just a little bit different. Why? The concept of competi-
tiveness may be important not only to evaluate why some countries grow faster than
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others, but also why some countries have better and more efficient distribution of
competitiveness over time. Is high level of competitiveness necessarily associated with
high efficiency, and vice versa? It may not always be the case because the evaluated
countries having lower level of inputs and convenient level of outputs, therefore this
combination seems to be relevant for the evaluated countries and level of transforma-
tion inputs into outputs could be marked as efficient. These results are not surprising.
Competitiveness level may not be high in such countries, and even in less competitive
countries is actually not, but it is necessary to compare the values of inputs and out-
puts. In this sense, it is critical to take into account the results.

Table 3. Results of MPI and its components for EU28, 2000-2015, authors’

Results based on countries Results based on rank order
NUTS MPI TEC EFS EU Rank | NUTS MPI Change

BE 1.0131 1.0000 1.0131 EU15 1 LV +++
BG 1.0136 1.0000 1.0136 EU13 2 HU 1.0193 ++
(ov4 0.9949 1.0010 0.9938 EU13 3 EL 1.0162 ++
DK 1.0095 1.0000 1.0095 EU15 4 IT 1.0161 ++
DE 1.0096 1.0000 1.0096 EU15 5 NL 1.0159 ++
EE 0.9973 0.9963 1.0010 EU13 6 UK 1.0144 ++
IE 1.0075 1.0000 1.0075 EU15 7 BG 1.0136 ++
EL 1.0162 1.0031 1.0131 EU15 8 BE 1.0131 ++
ES 1.0125 1.0000 1.0125 EU15 9 HR 1.0130 ++
FR 1.0100 1.0000 1.0100 EU15 10 ES 1.0125 ++
IT 1.0161 1.0000 1.0161 EU15 11 S| 1.0114 ++
CY 0.9905 0.9928 0.9976 EU13 12 LT 1.0113 ++
LV 1.0229 1.0024 1.0204 EU13 13 FR 1.0100 ++
LT 1.0113 1.0026 1.0087 EU13 14 DE 1.0096 +
LU 1.0053 1.0000 1.0053 EU15 15 DK 1.0095 +
HU 1.0193 1.0000 1.0193 EU13 16 IE 1.0075 +
MT 0.9566 1.0000 0.9566 EU13 17 SE 1.0066 +
NL 1.0159 1.0000 1.0159 EU15 18 LU 1.0053 +
AT 1.0036 1.0041 0.9995 EU15 19 RO 1.0048 +
PL 0.9910 0.9940 0.9967 EU13 20 AT 1.0036 +
PT 0.9784 0.9940 0.9844 EU15 21 EE 0.9973 -
RO 1.0048 1.0000 1.0048 EU13 22 FI 0.9956 -
Sl 1.0114 1.0101 1.0014 EU13 23 Ccz 0.9949 -
SK 0.9947 1.0000 0.9947 EU13 24 SK 0.9947 -
Fl 0.9956 1.0000 0.9956 EU15 25 PL 0.9910 -
SE 1.0066 0.9983 1.0085 EU15 26 CY 0.9905 -
UK 1.0144 1.0000 1.0144 EU15 27 PT 0.9784 --
HR 1.0130 1.0076 1.0053 EU13 28 MT 0.9566

Note: MPI and rank is based on the average of efficiency coefficients throughout the years.

Based on FA and DEA approach, it is possible to characterize the EU Member
States in terms of their facilities and prerequisites for achieving adequate results,
which in the reference period presents a competitive or less competitive economy.
The most competitive countries in the EU are Scandinavian/Nordic economies
(Denmark, Finland, Sweden), which are characterized by stable macroeconomic
environments, balance or surplus and relatively high levels of taxation and public
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spending above average. Labour markets in these countries are also seen as very flex-
ible, as reflected in high levels of total employment, as well as in relatively small dif-
ferences in employment between men and women. These countries also have high
levels of population education at all levels. Nordic countries are characterized by
high-quality healthcare systems, as well as sophisticated businesses, significant
expenditures on R&D, which is associated with high quality of their research institu-
tions, which in turn, impact on the ability of the workforce in advanced areas to cre-
ate and implement innovations and transfer them into practice. These countries are
characterized by certain negatives, and thus do not have a clear ideal model for other
EU member states to follow, e.g. Sweden faces high levels of unemployment among
the young, but this is a big problem even in Mediterranean economies. While Finland
faces a decrease in the growth rate of productivity, as evident from its MPI.

Another group of countries, characterized by good level of competitiveness, are
older members, Western European countries (especially the Benelux countries,
France, Germany and Austria). In a number of sub-criteria analysis they recorded very
good results. Competitiveness of these countries supports stable macroeconomic envi-
ronment, availability of the latest technologies related to high innovation capacity and
widely available research and education services. Above average public expenditure
and relatively high tax burden in these countries are the factors that undermine com-
petitiveness. Very similar results and characteristics also have the Anglo-Saxon coun-
tries, the UK and Ireland. These countries are characterized by very good results at the
labour market, particularly employment and population structure of employment in
advanced areas. Competitiveness of these countries also support quality of research
institutions. The strength of the UK is its highly competitive market of goods and serv-
ices, flexible labour market and skilled workforce. The growing problems are mainly
related to Irish banking sector and structural deficits.

In the group of old EU15 countries there are also the least competitive countries
— Southern European or Mediterranean countries (Greece, Italy, Spain and
Portugal) which face lack of productivity, lower quality of education systems, and
high wages at the same time through. Competitiveness of these countries was also
impacted by the economic crisis as here reflected mainly through high unemploy-
ment rates, especially among youth, there also remains a large gap between female
and male employment. To negative phenomenon in this group we could also refer the
problems with government deficits and growing public debt.

Countries evaluated as new EU members are considered as relatively less com-
petitive. These are the economies that have undergone transformations, but in the last
decade, reaching dynamic growth, which is subsequently suppressed the effects of
economic crisis. The labour market in these countries is rather rigid and not very
mobile, business environment is less sophisticated than in the EU13 and partnership
between public and private sectors does not work properly. The countries in this group
must continue with intensively focus on improving the basic factors of competitive-
ness such as infrastructure in all its dimensions and institutional environment quali-
ty. Competitiveness of these countries is also hampered by high levels of corruption
and bureaucracy, slow liberalization, lack of transparency in public policies and lag-
ging innovativeness and investments in research.
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Conclusion. Competitiveness is a very frequent term, used to describe states,
groups, institutions or individuals. This concept has become quite common, but on
the other hand — it is so poorly understood. There are many theoretical definitions of
this concept and so many different variations of measurement but we cannot clearly
say which of these options is the right choice. Today the idea of competitiveness is
emphasized increasingly serving as the basic measure of success in comprehensive
international comparisons. The term "competitiveness" represents many challenges
as well as opportunities. Competitiveness of economy's aggregates country's ability to
succeed in the global market with a range of positive after effects. This ability is not
just determined by productivity and economic efficiency, but it also covers a wide
range of economic, political, social, cultural and educational factors that are differ-
ent in each country. The importance for individual factors of economic development
have been changing over time. We observe a substantial decline in importance of
material factors of production (natural resources, labour and capital), and at the same
time relatively rapid growth of importance of intangible factors of production (gener-
ate and use of innovations, quality of human resources, bringing additional added
value for all stakeholders). Traditional factors are critical but not sufficient for eco-
nomic competitiveness. Economic competitiveness is not based solely or mainly on a
single factor, but multifactor competitiveness of states is conditional. Great impor-
tance has mutual combination of factors that create favourable local environment. In
this context, further research will be focused on localization theory and theory of
core-periphery to find out specific territorial options concerning the whole econom-
ic-society development in individual countries and regions. Based on FA and DEA
approach, we have known internal factor endowment of EU28 countries, but analy-
sis must be oriented on lower territorial units (NUTS 2 — cohesion regions, or NUTS
3 — decision territorial units) to recognize the required set-up of input and output
structure in territorial factor endowment. These results could lead to relevant orien-
tation of development strategy to boosting territorial competitiveness. Thus, subse-
quent research will be based on specific quantitative methods such as spatial econo-
metrics and spatial autocorrelation.
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