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ABSTRACT

According to theory, innovative activity gives aacite to

increase a competitiveness and economic growthatibm

The purpose of this paper is validation of thatuagstion

using the latest data available for EU countrieataDset of
indicators include: global innovation index, (GlEuropean
Summary Innovative Index (Sll), Ranking of Competihess
of Nations (in a form of summary as well as sulzsigidata )
and set of macro economy data (GDP, labor produgtiv
export, export of high-tech, R&D expenditure as pasof

GDP] etc as measures of economic growth.

Various regression models: liner, curvilinear, laor spatial
with one or two dependent variables will be caltrdaand
explained. In addition the appropriate 2 D and grBphs will

be used and presented to strengthen verbal argsinaamt
explanation.

The main result of this paper is relationship bemve
innovative activity, competitive ability and growtheasured
as GDP per capita. Such relationship is shown iag ¢pod
linear span of countries. Only two of them: Luxemhand
Norway due to higher than average growth valueathkers.

The valuable outcome of this paper is classificatio
of nation into groups: highly innovative- highly ropetitive,
highly competitive-non innovative, highly innovadiv non
competitive and non innovative — non competitivéae Tlast
group of nations fall into trap of low competitivess.

Keywords: economic growth, social capital, institutions,
innovative activity, R&D, competitiveness, knowledg

1.Economic growth

Economic growth is understood as an increase of gyita
Gross Domestic Product in an economy during a yias. is a
synthetic measure supplemented by such symptomatic
indicators as infrastructure or foreign trade (lebalance and
structure) and extensive ones as innovation. GD®Pinge as
the economic growth indicator is demonstrated isohlte
terms andper capita, structural as well as dynamic as the
growth rate.

Calculating GDP involves using thgystem of national
accounts which assumes that each economic activity bringing
profits to its legitimate accomplisher lays at gwuirce of its
creation. The legitimacy of business activity whiohms GDP
is essential for accepting it as the criterion.ilimw GDP has
not included the non commercial production and the
underground economy (informal and unregistered nessi
activity) [1]. Therefore, the GDP category is of evaluative
character only.

GDP, developed in 1930’s is the best know measfire o
macroeconomic activity of nations. Its growth is kay
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indicator of effectiveness of given economy in s$hand
medium term. It is based on clear and stable oiree t
methodology allowing comparison of countries, regioin
time. Unfortunately, GDP does not measure certaomemic
phenomena of gradually rising importance, i.e. linel of
sustainable development and social exclusion. Bressity to
improve the scope and the quality of informationl &ime type

of data essential to calculate GDP is generallyepisd by
economists and other practitioners. In 2007 Theopean
Commission along with other organisations (The Rasm
Parliament, World Economic Forum, The Club of Rome,
OECD) organised a meeting to discuss and propopeoirad
indicators which would become globally approved and
implemented in the near future.

The European Commission proposes an expansion ef th
national accounts method with environmental and social
problems by 2012. Because of this literature prepos
calculating theNet Economic Welfare (NEW). It enhances
GDP with equivalence of free time, unregistereddpmation,
etc. and cuts it down by the value of external @ffgcosts of
environmental pollution reducing the quality o&lif In recent
years it has been lower than GDP and this gap asee It
means that the pace of its growth is smaller. dlsiwdation is
very demanding and also burdened with an estimatomor
thus it is not widely used in practice.

This is compliant with The Europe 2020: A stratdgy
smart, sustainable and inclusive growth which issfdace The
Lisbon Strategy. Realization of this strategy wouédjuire
acceleration of present actions and creation of oees in the
following areas: innovation, management of resairce
environmental policy, labour markets, counteractpuyerty.
This constitutes a great challenge for Central dfabt
European Countries.

From the other side GDP shows the economic divesen
between nations but does not explain why it occ&sch
divergences exist between various counties on rdifte
continents. Also in European Union one can findnecoies in
which GDP per capita differs dramatically, from Hidn
Technology Frontier Area -TFA (e.g. Finland, Sweden
Germany) to low in developing ones as Poland, Eston
Bulgaria. In fact the spread in GDP per capita urdpe is
dramatic as a results of political partition aftesrid War 1l or
North-South divergence.

It is commonly accepted by scholars and politiciahat
GDP should grow in longer period, despite occurdgges of
economic situation. The economic literature hasstigated
the drivers of GDP, thus economic growth, for desad’here
is a broad dispute and disagreement between ssholar
concerning the fundamentals of growth; of coursrehs a
substantial agreement in several areas [2,3].

Fundamental components of economic growth in variou
theoretical models are divided into quantitativel gnalitative.
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The division of production factors in this way egfts divisions
of economies into traditional and innovative based R&D
activity, knowledge formulation, education etc. Qti@tive
components are capital K and labor L. At the presenong
qualitative components we will find technology Turhan
capital H, institutions IN and economic policy afvgrnment
P, combined in an equation

GDP=F (K,L;T,H, IN,P)

where F means functional relation. Another clasatfons of

growth factors were provided e.g. from the timespective

[4]:

— direct short-term, i.e. work, capital and the tachh

organisational progress,

— indirect medium-term (conditions for conducting a
business activity and the socio-economic policy),

- indirect long-term (education, scientific and sbcia
knowledge, innovation, science, civilization andteral
level — mentality).

Differentiation between ‘traditional’ or ‘quantitae’ type
of capital and qualitative (T, H, IN, P) could bepkined in
terms of rivalry and excludability following the par by
Kristian Uppenberg [5]. Fixed capital (K) and labis) are
“...rival gods, which means that its use by one fimakes it
impossible for other firms to use it at the samesti It is also
excludable, since an owner of a piece of machinanyprevent
other from using it”.

By contrast “qualitative” components are typically
not rival goods and not necessarily excludableratiter public
goods. Non-rivalness means that using for exampteviedge
by one firm does not diminish the ability of otHfem to use
the same knowledge. Non-excludability means thatwuser of
knowledge could not prevent other people or orgaiuns
from using it once it exists. Pure public goods poce private
goods are opposite points on continuous benchneale.sin
between one can find not pure public goods, péartiaval
goods or partly excludable goods. The position ome
examples is shown in figure 1.

Figure 1. Differentiation between pure and privgded
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According to Gomutka [6], economic growth in TFA
countries rely on R&D activity, knowledge creation,
innovations, high quality HR which are various agpeof
knowledge economy. At the some time the growth in
developing countries to much extent depend on mmuohe
passive consumption of technology (diffusion). Tiguswth of
GDP is a function of capital and improving perforroa of
labor caused by various components of technical QR&
knowledge, innovation) and social nature (H, IN, P)

Components of social naturementioned above consists of
social / human capital, institutions and econonatiqy of the
government. In this article some of them will bedsbsed
breafly.
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Human and social capital and technology all beltnthe
contemporary factors of economic growth. It showe t
necessity of investing in the knowledge and siskstor [7].
Human capital refers to the stock of competenceswiedge,
personal attributes, skills and health. It develagpshe result of
investments in education and health issues. It dotime
foundations for broader understanding of the socegpital
concept. And the latter one is understood as amegie of
intellectual capital. Social capital is formed bgfarmal
institutions: standards and trust, social engagémetworks,
loyalty, ability to cooperate. It is formed and aoomicated by
means of such cultural mechanisms as religion eamitions
[1].

J. Coleman [8] and R. Putman [9] from the socidaiabi
point of view defined that social capital is formeay
characteristic features of social life — social waeks,
standards and trust — which all facilitate cooperatand
coordination of people’s actions towards the commgood.
According to economists, social capital is a sigaifit non-
economic factor of economic processes as an insttum
supporting them. It forms a collection of resouradberent to
an individual through possession of more or less
institutionalized relations of mutual recognitidnterpersonal
trust, standards of mutuality, level of engagemenliure and
related attributes of entities and societies alinfdoundations
of these concepts.

The management paradigm based on social capital
(including trust) is characteristic for the infortieen society in
its late stage of development [10]. Hence, the lerabof
institutions and social capital finds attention literature
mainly dedicated to the critical assessment of pbétical
transformation period in states of Middle and Basteurope.

Therefore, investments in social capital play anidicant
role. Its shape depends on educational organisation
macroeconomic policy of a state and local goverrtmen
organisations. High level of social capital is cwerized by
sense of social identity, civic engagement, readin®r an
active participation in local activity, intensive ocal
communication, innovative entrepreneurial actigitiepenness
for information and acquisition of new knowledgédeTeffects
of social capital’'s reproduction translate to ademcy of
entities for cooperation and formalized partnerst@m the
other hand, a low level of social capital restrigtsople’s
activity and increases a society’s polarizationnabme while
reducing prosperity as it leads to an increaserarisgaction
costs, group conflicts and accumulation of sociafjualities.

To summarize, it should be noted that the concepoaal
capital covers the informal social institutions etiimpose
restriction upon behaviour of individuals and, #fere, cause
an increase in management effectiveness. Theirgelsatake
place as the result of evolutionary processes ag tamain
deeply rooted in social consciousness. The levekafial
capital is a causative factor in cooperation betwentities.
Hence, it has been elaborated on in the book dedict
business clusters [7].

Institutions

The concept of an institution in literature is ursieod
ambiguously due to its interdisciplinary charactéis term in
common sense is used to describe an organisatifiog,o
public department. Institutions are in fact theesubetting up
principles of an economic game and related politica
interactions. But even Th. Veblen described thecephof an
institution as referring to rules and organizations
Representatives of institutional economics belitvat these
institutions are in fact customs, habits and noriragjitions,
attitudes, models of thought and behaviour. Theg ar
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categorised on the basis of the method of theim#&bion as
formal (market) and informal and they constituterfdations
for interpersonal relations.

Therefore, the concept of an institution is capasio
Existence of a coherent, compatible system of forara
informal norms in a given state along with a highality
execution of the law causes an appearance of aitutizal
environment ensuring an effective market activityforms a
non-economic framework for entities to make dedisio
regarding management. Therefore, an institutiora isocial
concept deeply rooted in cultural and historicatkggounds
derived from achievements of sociology and psyailand

referring to an exchange and social costs of market

coordination. The latter ones are lower if there dearly set
rules of the game and a system to obey them islanep
supported by social trust.

The new institutional economics represented by Dl@th
[11], R. Coase [12] and O.E. Williamson [13] emphes that

entities do not possess an entire knowledge reuardi

management conditions while the market structurstefs
formation of the so called “frictions" due to itaimerous
imperfections. Hence its representatives pointh® need to
work out an optimal structure of stimuli for eresl
cooperation (the role of a state) to stabilize ratskand
increase the rationality of business entities.

Institutions are characterized by slow evolutiod arertia
of the intergenerational exchange. This forms astaiibe in
creating the system of market economy. It is gdhera
accepted in literature that representatives of thew

institutional economics deal with mesoeconomic and

microeconomic problems which embrace both the cetioa
(agreements, contracts) and coordination (normd)tiagir ties
with favoured organisational forms. According to rito
institutions aim at decreasing the uncertainty emésin
interpersonal contacts [11]. According to him thrdormal
institutions are of primary importance. Williamsaakes a
similar stand [13]. In turn, the formal institutenplay a
secondary role. But they are not always effectiv@.increase
their efficiency it is necessary to create an &asystem of
institutions which would adapt to technologicaltural and
cultural changes [14]. Institutions are restrictinecharacter
and therefore, if they are good they reduce uaigyt,
provide security, lower transaction costs and fanstimuli
structure for people's actions, choices and erdgreurial
activities. Institutions are filled with motivatiento invest in
better technologies, development of skills and Kedge, and
therefore, they mould economic growth.

Inclusion of institutions in empirical studies fo@omic
growth remains extremely difficult. Many speciaistighlight
this fact. There exists, however, a necessity graMme many
methodological problems linked to statistical wesdses,
objectification of data and concepts. Institutionalriables
constitute soft features difficult for statistigabrtrayal. Their
quality stems from the social context of values andural
norms. The weakness of objectification of inforroatiabout
institutions is overcome by using statistical sys/eamong

experts whose knowledge, however, remains subgectiv

Particularly the selection of variables to explaminstitution’s

behaviour causes great controversy and numeroustgiou

Moreover, the interpretation of their influence enonomic

growth remains ambiguous. Nevertheless, such ecioabm
institutions as ownership rights and transactiorstxoare

considered to be crucial for economic growth. Alefawicz

[15] provided the synthesis of different researchesl the

critical analysis of their results.

Due to weaknesses in identification of institutiona

variables as the growth factors A. Sulejewicz stéitat “there
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can not exist a general or locally binding answer the
guestion about causes or factors” which deterntfieepace of
economic growth in 27 EU states he analyzed [1%.dtso
believes that empirical studies disallow deternigrat of
coexistence of institutional causality. Moreover ringing up
North’s opinion he writes that although the rules @entical
there are different mechanisms of their executionlifferent
countries. He also concentrates on the role of @oimpolicy
in shaping economic growth. The aforementioned cpoli
should most importantly foster completeness, stgpil
coherence and clear-cut nature of formal rules atsb
revealing their imperfections.

Improvement of empirical studies involving cocaitgabf
institutions in economic growth may facilitate aoader
explanation of processes behind economic growttaiycs in
countries which underwent transformation, includigland.
The discussion involving this subject remains open.

Knowledge, as important factor of economic growth was pull
out from “ the shadow” by Robert Solow [16] and Swan
[17] and used as starting point for modern emgiacalysis of
macroeconomic data and theoretical work. New kndgdeis
the output of investment in the form of spending R&D,
basic research, education etc. The similar relateodst
between other investments, made by government atities
consisting of infrastructure, telecommunication, ricas
networks, equipment etc. An investments tends asing
future growth. Unfortunately business investmetg dawn to
20,4 % in the euro area and 20,3 % in EU27 arehdrfourth
quarter of 2009 [18]. It is obvious (that devotipart of
disposable resources to investments helps incidsiture
output e.g. economic growth. The problem arisepfaiticians
how to divide those recourses between various types
competing investments. For example increasing stotk
resources to knowledge creating activity will des@ amount
of money in other areas (e.g. current consumpiiomedical
care). For that reason it is difficult for many Eduntries to
increase expenditures on R&D to Lisbon target (3P or
even EU average value (approx. 2% GDP) relying amily
budgetary funds. Fortunately knowledge is not ptifepure
public good as being partly rival and/or partly lexiable. In
consequence, substantial stock of knowledge and B&Dity
is generated by private business funds.

Table 1. Gross Domestic Product expenditure on R&D

(GERD) by government sector in 2008 (% of GDP)

SYSTEMICS, CYBERNETICS AND INFORMATICS

No. Country % GDP| No| Country % GDP
1 JP 15,6 8 Czech R. 41.3

2 Finland 21,8 9 Hungary 41.8

3 Belgium 22.2 10| Estonia 50.0

4 us 27.0 11 Bulgaria 56,7

5 Germany | 27.7 12| Poland 59.8

6 EU27 335 13| Romanic 70.1

7 France 39.4

Source; http://epp.eurostat.ec.europa.eu

There is a very big spread of data from 15,6% in
Japan to more than 70% in Romania. In developinmicies
of EU the participatiuon of government in total ergitures
on R&D is high (more than 40%). It means that shefe
business R&D is small, specially in Romania ancaRdl

Easterly and Levine [19] argued that Total Factor
Productivity (TFP) accounts for majority income fdiences
across countries and not the capital and labor. éiample
Taiwan, Ireland). It means that knowledge and irtions are
factors increasing economic growth and differemtgat
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between countries. Differentiation results from wioor
diffusion (spillover) of knowledge between coungrighrough
the borders). The knowledge spillovers is impor@egr time
and depend on many factors. Among them one canionent
international trade and foreign direct investmembwgng
dramatically new. FDI disseminate knowledge, nhew
technology, licences etc mostly from richer cowa#rio poorer
ones. However reach countries benefit more ashbheg more
and better institutions and policies needed to fiefrom
knowledge dissemination. From the other side somee p
countries are very smart in initiation of innovat$o coping
technology. Other important factor is human capiglen
more important for developing countries [20] thamédsting in
R&D and knowledge formation. Human capital is nsitggor
absorption of technology and innovation. The watiokn
examples are Ireland and Finland. Years ego pialiticdecide
to develop education at all levels for creatiorhighly skilled
workers in modern branches of science and techyalagen
industries (ICT, electronics, mobile phones etc.)

There are in TFA different (various) partitions azpital
and labor resources into traditional sectors (K axd
respectively) and innovative sectors (M and R, eetipely)
and innovative sectors (M and R, respectively). Thsl
disposable capital is K+M and labor N+R. If M/K afiN
follow stable growth trajectory however in the periof
‘technological revolution’ those quotients are minigher. As
a consequence growth quotient Y/L increases more
dynamically and depends on share of investment DPG
These quotients are high in TFA countries and ptemo
technology flow towards developing countries. Toxaade:
the prosperity of nations depend mostly on qualat
components influencing quality of capital and laband
efficiency of their use.

There is no doubt that in many countries of market
economy R&D is under-invested, specially in deviigp
countries, national or regional authorities thirkoat wider
measures to support R&D of firms directly (by ficai
means, subsidies, research Programs) and indirecthe
examples are increasing the pool of qualified pemet
searching for talented people, ease immigratiohigti-skilled
people, lowering entry barriers for new-firms, adisirative
costs, easing credits and venture —capital gaitis /2 the end
however the question will be raised: what is tHeciehcy and
effectiveness of public spending on R&D? It is vanportant
issue, because “it is clear that direct and indipeblic sector
spending on R&D has a positive effect on private IR&
spending and on the efficiency of private sectoseagch
personal [22]. Empirical research in this area dat#d that
there is a large potential for increasing efficigfi23]. One can
mention the papers by Cincera [24] and Hollandex Bsser
[25]. The relationship between inputs and outpusgeduto
calculate Summary Innovation Index for EU countrsé®ws
efficiency border and distance of particular natfoom this
border. One interesting outcome is that some natipending
even less than 1% of GDP on R&D achieve relativediter
results than rich due to spillover effects of R&D.

R&D is next factor of great importance for
development and productivity growth [26]. The tiglaship
between R&D and economic performance has been
demonstrated in various studies. The general owgdsrtnat:

1. return of R&D activity is higher then that of other

capital sources.

2. riskness of R&D activity is relatively high,

3. R&D sector is underinvested [27]

4. R&D spending in many countries shows little

variability over time (as part of GDP),
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R&D activity of nations leads to the development
and application of new technology, which in turelgigrowth
of productivity through: more efficient organizatioof
production, better flexibility, increase of prodioct, lean
production, lean innovation etc. One should keemind, that
radical innovations (product, organizational) wgilve profit
with long lags. Consumers must learn and acceptpreduct
its utility, new functions and evaluate quality mgmiwhich took
some time. In case of radical organizational intiove, they
must interrupt old habits and rules before adoptaogd
learning new ones.

2. Innovative activity of nations (Summary Innovatve
Index)

An innovation is the implementation of a new or
significantly improved product (good or service), or
process, a new marketing method, or a new
organizational method in business practices, workplace
organization or external relations.

Innovation  activities are all scientific,
technological, organizational, financial and commercial
steps which actually, or are intended to, lead to the
implementation of innovations. Some innovation activities
are themselves innovative, others are not novel activities
but are necessary for the implementation of innovations.
Innovation activities also include R&D that is not directly
related to the devel opment of a specific innovation.

(Oslo Manual 2005)
http://www.ttgv.org.tr/UserFiles/File/OSLO-EN.pdf

The main data source for calculating innovation of
countries in Europe is Community Innovation Survey.
Aggregated data are disseminated on the Eurosthpage.
The tables cover the basic information of the qmise,
product and process innovation, innovation activand
expenditure, effects of innovation, innovation gqemtion,
public funding of innovation, source of informatiofor
innovation patents, etc.

The European Innovation Scorebord —EIS is a list of
countries based on their innovation performanceosscr
indicators. The number of indictors increase froorerthan 20
to 29 in 2009 ranking [28]. Indicators are groupetb five
areas: innovative potential, knowledge creation and
entrepreneurship (as potential for innovations) vedl as
applications and property rights as results. Grafpsdicators
are logically linked to innovative activity and fimlv the model
of process with inputs (potential) and outputs Wts3 [7].
Innovation performance is calculated as number éetd and
1. EU27 Member States fall into the following fogiroups:
leaders, followers, moderate innovators and catebim
countries.

3. Competitive ability of nations

The term ‘competitiveness’ is not identical in
meaning. Michael E. Porter in his “Competitive Adtaege of
Nations” [29] does not define at all what compestiess is.
Some sources explain competitiveness as abilitgntity to
compete and achieve success.

The "official* definition of OECD of a nation's
competitiveness is "the degree to which a counary, einder
free and fair market conditions, produce goods s@vices
which meet the test of international markets, while
simultaneously maintaining and expanding the neebmes of
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its people over the long term" [30]. Institute ofaiagement
Development use the following definitioi€ompetitiveness of
nations is a field of economic theory, which anefyshe facts
and policies that shape the ability of a nationcteate and
maintain an environment that sustains more valeation for
its enterprises and more prosperity for its peofidD 2003).

Estimation of nations’s competitiveness rely on
simple or developed measures which reflect theadvezsults
of management and ability of resource’s transfoionatnto
competitive products and improving the quality iéé in long
period. Two groups of simple measures are in use. goup
describes macroeconomic efficiency through e.g. Glafe of
inflation or rate of unemployment. Another one dealith
international trade through such measures as @are sof
export in GDP, terms of trade, export structur@rstof high-
tech products in export, value of export per cagita

Unfortunately single measures does not reflect the
level of competitive ability of nation. In the If&ure one can
find opinion in favor and against multivariable netsl Jeffrey
Sachs and his colleagues argued in favor [313. ieicessary to
construct more complex measure composed of varidty
simple measures, appropriate weighting factors caiculated
according to statistical model. Variety of suchitit models
are known in the literature, however two are of agre
applicability.

World Economic Forum developed ‘Growth
Competitiveness Index — GCI' on the ground of 1Rags
(institutions, infrastructure, macroeconomic st&pil health
and education, higher education, efficiency of mark
(products, labor, finance), adaptation of techngplogarket
volume, management maturity and innovation. ResylGCl
is a rank for given nation.

The similar rank was developed by IMD (Lozanna).
The World Competitiveness Yearbook published by IMD
focuses on the outcome of the interaction of four
competitiveness factors, which generally define caintry’s
national environment. These are:

- Economic Performance (EP),

- Government Efficiency (GE),

- Business Efficiency (BE),

- Infrastructure (1)

On the basis of these four factors and more thdh3eria
(2/3 are hard data and 1/3 are opinion of 4000 gensy, the
WCY assumes that healthy performance in these diibes
creates a national environment that sustains World
Competitiveness Index. The index is published angear for

60 economies (51 countries and 9 regions). We nseur
paper data on overall competitiveness (WCI) [32] E
countries in 2008 and before the economic crisisaddition

we use data for four mentioned factors (EP, GEaB& I).

4 Data and analysis

Variable set used as a proxy of economic growth,
innovativeness and competitiveness of European rUaiad
some additional countries. Most data are from 2808rces
but in some cases we use data from earlier peridtis.
analysis of time series for innovativeness and a@itipeness
indicates stability of ranks over last years. Adtal for growth
are from 2008.

Growth is approximated by six indicators collectied
table 2. Innovative activity for EU and some admidl
countries is measured by Sll as a value from rabde
Competitiveness of nations is approximated by a et
variables developed by IMD as a rank. We used gémank
Cl and four group of ranks for economic performance
government efficiency, business efficiency andasfructure.
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All categories: growth, innovative activity and cpetitiveness
rare discussed in sections 1-3 respectively.

Table 2. Variable set used

SYSTEMICS, CYBERNETICS AND INFORMATICS

Variable Description Value

Growth

GDP pc GDP per capita in ‘000

Exp/GDP Share of export / GDP usbD

Exp pc Export per capita % of GDP

R&D G Share of expenditures ¢fin ‘000
government R&D UsD

R&D E Employment in R&D

EKIS Employment in| in %
knowledge intensive in %
services in %

Innovativenes

Sl Summary Innovativg 0 - 1
Index

Competitiveness

Cl Competitiveness  index Rank

EC (IMD) Rank

GE Economic performance | Rank

BE Government efficiency Rank

| Business efficiency Rank
Infrastructure

For data analysis and presentation we used simple

graphical presentation of relations in three din@ms space
as previously [33].

The relationship between innovative activity, cotitpe
ability and growth measured as GDP per capita iman
objective of this paper. Such relationship is sliigure 2 as
fairy good span of countries. Only two of them: emburg
and Norway due to higher than average growth valte
outliers.

Figure 2. Scatterplot of Summary Innovative Index
Competitiveness — GDPpc

3D Scatterplot (imeti 2010 ranking 16v*28c)

Another interesting plot is between SII-ClI and
research and development activity financed by guwent.
The plot is presented on figure 3 as fairly godde figh share
of government in total cost of R&D (in %) is rafted by high
rank, with maximum for Romania. In developed coiastthe
role of government in this type of activity is muereaker.
Governments support mainly pure or even ‘blue skgearch

VOLUME 9- NUMBER 3- YEAR 2011 87



with a unknown probability of commercial applicatian
future.

Figure 3. Scatterplot of Summary Innovative Index -

Competitiveness and R&D G

3D Scatterplot (imeti 2010 ranking 16v*28c)

The spatial distribution of points in the plot: ovative
activity- competitive ability and share of expod GDP is
shown in figure 4. It give impression of randomtlmition,
however some group of countries could be seenekample
new EU members: Hungary, Czech Republic, Slovakia,
Slovenia export a substantial part of their promunct Some
other countries like Poland, Romania, Latvia reambch
worse results. In this same part of plot one cad fiowever
Italy, Spain, Portugal and Greece, know as ‘PIG8ug,
facing a great economic problems now. Remaininghtas
(highly competitive and highly innovative) diffeedso against
export/GDP share. For example Belgium, Netherlatrdand
leads, while UK a France are outliers.

Figure 4. Scatterplot of Summary Innovative Index -

Competitiveness — Exp/GDP

3D Scatterplot (imeti 2010 ranking 16v*28c)

L]
wow B 2 R R %

Proof of such reasoning is given by Principal Congu
Analysis (PCA) of all data. Two principal componeeixplain
more than 77 % of total data variability. The potien of the
components on the factor plane is shown in therdighA
(upper part), while the figure 5B presents projattiof
countries. Superposition of both will lead to vdilea
conclusions. It is evident that new member states some
older from the South of Europe realize R&D activihostly
financed by government. Ireland, Belgium, Nethedlaare
very efficient as exporting countries (Exp/GDP),iletGreece,
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Portugal, Romania and even Italy not so much. Framd UK
are good in economic performance factor of competiess
(EC). Denmark, Finland and Sweden owe their positio
business efficiency (BE), high employment in R&Ddarin
knowledge intensive services (EKIS).

Figure 5A. Projection of the variables on the fagtiane

Projection of the variables on the factor-plane ( 1x 2)
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Figure 5B. Projection of the countries on the fagiane
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The valuable outcome of this paper is classificatio
of nations into four groups: highly innovative- hig
competitive, highly competitive- non innovative, ghly
innovative- non competitive and non innovative —nno
competitive. The last group of nations fall intagrof low
competitiveness.

8
o Active

5.Conclusions

According to theory, innovative activity gives aacite to
increase a competitiveness and economic growthatibm
The aim of this paper was validation of that assimnpusing
the latest data available for EU countries. Thati@hship of
Summary Innovative Index — Competitiveness — GDRpc
EU countries is fairly linear with a moderate ctat®n and
support the assumption. The matter is difficult doralysis due
to the fact, that are no simple measures for thibsee
dimensions. In fact to various extent all threeapasters: SlI,
Cl and GDP overlapped. The further analysis shoaité this
fact into account. Also for better understanding tklations
and new trends, the panel of countries must be relquh
Inclusion of Mainland Chaina, India, South Asia a®duth
America economies is necessary.
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