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Abstract

This paper discusses the existing links betweengthg patterns in the
export of goods, broken down by technology-intgnsiersus intrenational
competitiveness. The study covers nine CentralHEagipean (CEE) economies:
Bulgaria, the Czech Republic, Estonia, Hungary,viat Lithuania, Poland,
Romania and the Slovak Republic, in the time s@@®-2011. We examine the
hypothesis of a strong, positive and statisticalfynificant relationship between
flows of export of high-tech and ICT manufactunedustries goods, and an
economy’s level of international competitivenegsp(aximated by the Global
Competitiveness Index — GCI, see: World Economiarip Our methodological
approach relies on elaboration of each countrydividual export patterns with
regard to industries of different technology-intiéies, and statistical analysis
between the international GCI variable and variabidentifying shares in total
export of certain industries. Contrary to what waisially expected, our empirical
results do not seem to support the hypothesis atstitally positive links
between growing shares of high-tech and ICT manufas industries in the
total value of export versus the Global Competitess Index in the analyzed
countries.
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1. Introduction

Over last two decades, transition economies hadergone tremendous
structural changes in various areas. The proceldsenélization, deregulation of
markets and privatization, and increased pressureinttoducing the CEE
countries into the global economy forced these ttmsnot only to invest and
acquire foreign investment inflows, but also to &totihne volume and value of
export. After 1989, most of the former ‘Soviet bloountries’ had lost their
leading trading partners. This led to a diametrregrientation in their export
markets, which required substantial improvementgha quality of goods and
services offered abroad. The quality adjustmentulted in shifts in the
technologies used in different industries. By @ngean investment-driven phase
of economic development, these countries were otadase their international
competitiveness on increasing productivity, efirag, and the assimilation of
newly emerging technologies and innovations to ntaké& production of goods
and services more sophisticated and demand-orielmedansition economies,
investing in new technologies is perceived as ablken for shifting from low-,
to high-added value industries (Roztocki & Weideof2008), which generates
economic growth and creates conditions for gaimiognpetitive advantages, in
both relative and absolute terms. Additionally, neshnologies may be used to
support international competitiveness by increasingountry’s share on the
global export market.

According to the World Economic Forum (2012), intsional
competitiveness can be describedthe set of institutions, policies, and factors
that determine the level of productivity of a coyritt Growth of international
competitiveness remains one of the most importapeets in the field of
development economics, as it drives increases éouatry's productivity and
enhances socio-economic progress and stabili§chlumpeter (Schumpeter 1934)
underlined that technological progress is treatedira important determinant of
a country's ability to develop in the long-term ggactive. In that sense,
technology and international competitiveness ateriielated, each strongly
impacting the other.

This paper consists of five parts. Following thgraduction, in section
two we present the conceptual framework, combiriggyies of international
competitiveness and export of goods broken downtdmphnology-intensity.
Section three explains the empirical targets and daplied in the analysis, and
section four contains analysis of the empiricalcoates. The final part draws
conclusions and indicates further research direstio

! The Global Competitiveness Report 2012-2013 (K&afsvab, Global Economic Forum), 2013.
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2. Theoretical framework

The notion of international competitiveness is agubus. For many it is
directly associated with overall economic perforagrbut on the other hand it
is often perceived a factor driving economic growhficoletti et al., 2003;
Porter, 2006; Fagerbery al. 2007). Taking into account different perspectives,
international competitiveness is linked with thevloost of labour or offering
attractive geographic locations for new investmg8{sencer, 2008). It captures
a multitude of dimensions, covering issues assedialvith employment,
productivity, economic growth, and income inequedit level of education,
political freedom, ability to assimilate innovatioand finally trade openness.
A country's openness to international competitioatdrs increases in capital
and labour productivity, technology transfers, awtessing new knowledge
(Bernardet al., 2007). All these above-mentioned factors can lpuieed by
using international trade channels, which influenuesitively a country's
innovativeness, but — at the same time — subjecbuntry’s industries to
international exposure, forcing enterprises to cetemn the globalized market.
The positive effects of broad internationalizatioleading to growth in
international competitivenesga trading, have been reported in a broad array of
studies (Alcalaet al., 2004; Dollaret al, 2003; Rodriguezt al. 2000). The
OECD's definition of international competitivenegsmbines it with country’s
ability to trade goods on the global market (OEQID%). Trabold (1995) states
that“ability to sell in terms of international competieness means the ability to
export. Market shares on the main export markets@ranges over time can be
taken as the basic indicators of international cefityeness”(see Transnational
Corporations, UNCTAD/ITE/lIIT/27 (Vol.10, No.2), 20D Differentiation in
trade patterns deeply depends on a country syakbdliessimilate and use new
technologies, national economic elasticity and dyisen, and/or the availability
of a highly-skilled labour force. As Lall claims I, 2000), crucial differences
in export patterns broken down by the technologgrigity of industries can
only be explained by differences in “national leaghcapabilities”. Technology
and technological capabilities might be strong wheteants of growth in
international competitiveness. Technological adeament radically reshapes
ways of competition, constituting a great “promidet the lagging-behind
economies. The diffusion of new technologies ditinsenables reduction in the
costs of physical (geographical) and economic d¢sta Enterprises are
enhanced or permanently improved, and technologiggtading in the field of
production of goods and services intensifies intnad international trade flow.
Furthermore, the massive diffusion and adoptionnefv technologies by
industrial sectors determines changes in pattefnmternational trade. The
breakdown of industries by technology and R&D isfgnlevel accounts for the
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common trend of the growing relative importancéigh-technology industries
and ICT manufactures, whereby medium-low technolagg low-technology
industries” shares in country's global export sthquatentially decrease.

Additionally, many postulated concepits (i.e. Leehtl953; Posner, 1961,
Cantwell, 1989; Dosiet al., 1990) link international competitiveness with
international trade flows, which are affected bghteological progress. The idea
that technology and trade play a massive role iowtgr of a country's
competitiveness lies behind the neo-Schumpeterertapts, where changing
patterns of international trade — treated as ayppbinternational competitiveness —
are a direct consequence of interactions betweawvation and the diffusion of
technologies on the global market. Following théBopeterian approach, we
assume that the existence of absolute differemceschnology level of countries
significantly influences its export performance tumn influencing international
competitiveness. Doset al(1990 state that differences in technological
advancement particularly influence a country’s nearghare on world export
markets (Narula & Wakelin, 1993), while countryrade position is a “product”
of the country's absolute advantage with respecitdocompetitors (other
countries). Empirical evidence in this regard ipomted in the works of
Fagerberg (1989) and Amable and Verspagen (199%#)y Tlaim that existing
technology gaps among countries differentiate t@gnort of goods and service,
influencing international competitiveness. Simitaonclusions can be derived
from works of Chesnais (1992), Dunning (1993) ordf¥q1994). Empirical
evidence provided by Hatzichronoglou (1997), Bui€¥95), Carlyn, Glyret al.
(2001) and Lopez (2005), shows that growth of etgpaprrelates positively
with competitiveness, while a major role in expdynamics is played by the
dynamics of high-technology industries (high-tegpaat).

In a broad conceptual framework, international cetitipeness can be
seen through the lens of productivity, costs andakeatashares (Portegt al.
2012). To complete our analytical targets we depth@yconcept which explains
international competitiveness through increasingfe@sing market shares. It is
then assumed that countries tend to benefit by tyrow international
competitiveness and their companies gain new maikédausmanmet al., 2006;
MacGarvie, 2006). Following this logic, one counftgn only improve its
international competitiveness at the cost of anotieintry (Fagerbergt al.,
2007). Such a concept implies that macro-competitgs refers to a country's
ability to gain better position in the “play” onajjal markets, which should
potentially lead to wealth creation (Aiginger 2006)
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3. Empirical targets and data

The main goal of this study is twofold. Firstly, waem to uncover
substitution effects with regard to export pattémbkigh-tech/medium-high-tech
exportversusmedium-low-tech/low-tech export of goods. Secondhatistical
links are tested between the following pairs ofialales: high-tech export and
the Global Competitiveness Index; ICT manufacturard the Global
Competitiveness Index; low-tech export and the @&ld@opmpetitiveness Index.

To achieve our goals, we adopt a sample covering tast-Central
European countries, namely: Bulgaria (BG), CzeclpuRéc (CZ), Estonia
(EST), Hungary (HU), Latvia (LV), Lithuania (LT),0fand (PL), Romania (RO)
and the Slovak Republic (SK) over an 1l-year pe(@@00-2011). All nine
selected countries are post-communist economiesdatively homogenous in
kind, which makes inter-country comparisons ratioffdne data on country's
export are derived from OECD STABilateral Trade Database by Industry and
End-use Category (BTDIXE). All statistics reporickesively on the value of
export of good$(in current US dollars), broken down by indusieghnology-
intensity level. Therefore, export of goods is sified in four industrial
categories: high technology industf‘ieeHTlnd,j), medium-high technology
industries(MHTInd;), medium-low technology industrigMLTInd;), and low
technology industriegLTInd;), wherei denotes the country, arjdthe year.
Additionally, we deploy data on the export of Infation and Communication
Technology (ICT) Manufacturg$CTMan;).

To assess the international competitiveness oftdesnwe apply an index
developed by the World Economic Forum (WEF) — tleb& Competitiveness
Index which was introduced in the year 2006.2006, WEFchanged an
algorithm to calculate the international compegéitiess index. To assure in-time
comparability we exclusively analyze the period 2011 with regard to the
relationship between the value of goods exportedd dnternational
competitiveness in the analyzed countries.

2 STAN - Structural ANalysis Databes provided by OE@Bvw.oecd.org).
3 Refers to value of export of goods to all intermagil trading partners.
4 For details, see Appendix 1.
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4. Export of goods and international competitiveness evidence regarding
the Central-East European countries

In the following section, we analyze changing pasein the export of
goods, broken down by technology intensity, in NGEE countries. We report
separately on trends in the changing shares oftrida (HTInd;), (MHTInd;),
(MLTInd;), (LTInd;), (ICTMan;)) in the total value of export (TotEXPin each
country. Plotting separate export patterns for eacintry individually allows us
to assessing each variable’s behaviour in timghéncase of high-technology
industries(HTInd ;) and ICT Manufactured@TMan;), it is expected to uncover
significant growth in their share of the total expof goods. We also expect to
detect decreasing shares of low-technology indsstni(TotEXR), and the total
value of export should be substituted by the expdrhigh-technology and
medium-high-technology goods.

Chart 1 (see below) describes patterns in the éxjagoods in the nine
selected countries. Patterns showing changes imxpert of high-tech goods
are marked as solid line. Clearly, in 2000, the pesforming countries in terms
of HTInd/TotEXR were Hungary and Estonia, where the shares were
respectively: HTINd/TOtEXRingary,200529.5%, and HTINd/TotEXRsionia,2000
=27.9%. However, in Hungary the share of HTOtEXP was relatively stable
in the analyzed 11-year period (in 2011, the vdlreHungary remained at
HTINd/TOtEXRyungary.201£29.5%). In Estonia we can observe a significanpdr
in the share of HTjlin total value export of goods, with the final walin 2011
being: HTINd/TotEXRswonia 200£13.9%. In Estonia, a negative trend is also
observed in the case of ICT Manufactures, as i@mxpattern strictly follows
that of the high-technology industry sector. Startfrom the 2006, shares of
medium-high technology industry and medium-low temdbgy industry in
TotEXPesioniaj are significantly higher. Such changes are notsiclered as
positive, as they do not create preferable relationEstonian export markets.
It is possible that such a disadvantageous situati&stonia is a consequence of
economic crisis that the country had to face inl#s¢ decade. Again it proves
the volatility of Estonian export and its high espee to external shocks. In the
period 2000-2011, Hungary managed to maintain & lsigare of high-tech
industry in its total export of goods, keeping agatally good scores in 2011. In
the analyzed years, Hungary was the best perforcoogtry, both in terms of
HTInd/TOtEXR_|ungary'2000_2011and ICTMan/TOtEXHunagryvgooo_zom which can be
confronted with its relatively lowest share of le@ehnology industries in total
export of goods, both in 2000 and 201This shows that Hungary's relative

5 In 2011, an analogous low share of LTInd/TotEXRB noted for the Slovak Republic
(12.8%) and the Czech Republic (13.7%).
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position with regard to export of goods is stafite detailed numbers see Table 1).
Additionally, in Hungary, the evolvement of all éipatterns of industry-related
exports of goods is highly simultaneous, which titutes proof of the unvaried
development path of its national economy, andédtatively good resistance to
external disturbances. Different findings are régrfor Bulgaria, the Czech
Republic, Latvia, Lithuania, Poland, Romania andv8k Republic. Overall,
a comparative analysis of export patterns revdadg high heterogeneity and
instability over time. Export structures, brokemahoby industries with differing
technology-intensity levels, are differentiated aedtrapolated in trends
reporting on their substantial in-time variabilitp. the Slovak Republic, Czech
Republic and Romania, significant increases ineshar the total value of export
are reported for high-technology industries. In @0their respective shares of
HTInd; in total export of goods wereHTINd/TOtEXRovakrep,20004-75%,
HTINA/TOtEXR zechrep,20069-1%, and HTINA/TOtEXRomania,2005:6.0%; while in
2011 the analogous values are reportedHIEENA/TOtEXR oyakrep,.207717.9%,
HTINA/TOtEXR sechrep,20i719.6% (in 2011 the Czech Republic was the second
leading economy in the group in terms BITINd/TotEXR)), and finally
HTINd/TotEXRomania,20:£10.9%.
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In Bulgaria, Lithuania, Latvia and Poland, the ghaf high-tech industries
in the total export of goods remained at a relgtivew level. Analogously poor
results are repeated when the ICTMan/TotfEX¥&iable is taken into account.

Tracing countries” individual trade patterns in attonomies, specific
substitution effects are displayed. Different dyieamin exports shape trade
patterns differently with regard to certain indietr This implies substitution
effects in changing shares of diverse industriea gountry's total export value,
which can be identified (see Chart 1) in Bulgai&stonia, Lithuania, Poland,
Romania and the Slovak Republic. In Bulgaria desnonstrated that in 2004 and
2005 medium-low tech and low-tech industries stiltstil one another, as shares
of MLTINd/TOtEXPsygaria; Were rising, and falling for LTINd/EXRigaria; IN
Lithuania a definite substitution of low-tech inthiss by medium-low-tech
industries is observed for the year 2004. In Pglandhree—times substitution
between low-tech industries and medium-low-techugtides can be observed
(finally however the effect is not stable, and palgsnot permanent), In Romania,
a definite substitution between low-tech industriaed medium-high-tech
industries took place in the year 2007. Finallythie Slovak Republic a definite
substitution took place between low-tech industded high-tech industries/ICT
Manufactures in the year 2007.

In the second part of our empirical analysis, wecghthe identified
relationships between HTInd/TotEXRNd ICTMan/TotEXP and the level of
international competitiveness of countries. As ggtiped in the previous section,
the data coverage — both including time and nundfecountries - is highly
limited, which suggests that the results obtainemnfeconometric modeling
might be misleading. For this reason we excludeetenometric approach from
our empirical evidence. Alternatively, interactidmstween selected variables are
captured using graphical approximation, as sucapgmoach allows for assessing
existing relationships straightforwardly. Our hypegtis is that we will uncover
positive and statistically significant relationshipetween the values of HTInd-
[TotEXR;, ICTMan/TotEXR and GCj variables.

Charts 2 and 3 plot sequential pairs of variabBdsart 2 — GGhoos VErsus
HTInd/TOtEXPLZOOG; GCIi,ZOll Versus HTlnd/TOtEXRlzoll; GCIi,ZOOG Versus
ICTMan/TotEXR 2006 and GClp11 VersuslICTMan/TotEXR .5 and Chart 3 —
GCIi,ZOOG Versus LTInd/TOtEXP,’z()OG and GCi!2011 Versus LTInd/TOtEXF’.,zon.
According to the empirical evidence, the hypothesis the existence of
a statistically significant and positive relatioipsbetween the share level of high-
technology industries in total export of goods amernational competitiveness
has to be rejectedn Chart 2, the dots referring to countries aighhyi scattered
both for 2006 and 2011 (the correlation coefficsefdr 2006 and 2011 are
respectively: 7=0.25 and #=0.0004).
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Paradoxically, in the period 2006-2011, internaiortompetitiveness
measured by GEldropped in six analyzed countries (out of 9). Deelining
achievements in terms of the value of internationampetitiveness were
accompanied by constant increases in the expomeshef high-technology
industries in seven out of nine analyzed casesr Eountries - the Czech
Republic, Hungary, Latvia and the Slovak Repubk&perienced slight decreases
in GClixoos2012 While the HTINd/TotEXPoos.2011 iNcreased. Only Bulgaria,
Poland and Romania accounted for increases in6s64:1in the period 2006-
2011 while the value of HTInd/TotEXoe2011 Was changing in the same
direction. Bulgaria made the relatively greatesigpess in terms of international
competitiveness - in 2006 the Glighia2005-3-96, and five years later: Gfalaria 2011

=4.27. The dynamics of HTINA/TOtEXRaria2006-2011 WaS at about 8,34%
annually® achieving the second best score in the group.

Chart 2. High-technology industries’ and ICT Manufactures industries’ shares of total national
export and the Global Competitiveness Index. Yeard006 and 2011
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Source: authors own elaboration based on dataedefiom OECD STAN Bilateral Trade Database by
Industry and End-use Category (BTDIXE) and Worldrienic Forum statistics. Note: on X axis —
shares of HTI(i,j) and ICTMan(i,j) in total valuéexport of goods.

6 Author’s own estimates based on time trends
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The best performing country, in terms of HTInd/ T8 2006.201:0yNamics,
was Romania, with an average annual growth of aqmately 20.23%.
Relatively, the best scores were achieved by the wwakest countries in the
sample, which probably reflects the catching-upedaffthat these countries are
experiencing. Very low initial levels of HTInd/ToX®;; enhanced more rapid
growth than in the initially “richer” economies.

As might be expected, quite analogous conclusiamshe derived when
analyzing the plots in Chart 3. They explain relaships between variables
ICTMan/TotEXR; and GCl; again in 2006 and 2011. Correlation coefficients ar
statistically insignificant and low: in 2006 %=0.27, and in 2011 —*%0.000;
which prevents us from uncovering any statisticadjutarities between the
variables. In the cases of Estonia, Hungary ankukitia, the variables’ changes
in value follow similar paths. In addition dropstb in global competitiveness
and export shares of goods delivered by ICT Marufag industries, are
reported. However the greatest decline occurredlitihuania, where in 2006
ICTMan/TotEXR inuania 200=5.5%, while in 2011 ICTMan/TotEXRuania 201
3.2%.These changes were accompanied by slight akexréen GCI value
(GClLithuania,2006-201(-0.12)% pp), compared to Estonia: (@Sehia,2006-207F
(-0.48)%pp) and Hungary (Gfuhgary,2006-2077(-0.22)%pp). The results for the
Czech Republic, Latvia and the Slovak Republic rbayconfusing. In these
countries we observe a growth of export in ICT Masturing sector in total
export value, which contrasts with declines inin&ional competitiveness. The
most significant and dynamic changes in the ICT Macturing sector are
reported for Romania, which accounts for 5.8%ppwtjno of ICTMan/
TOtEXPromania,2006-20:1 HOWeVer this seems to have no significant impacthe
growth in international competitiveness of Romania.

Chart 3. explains relationships between exporteshaf low-technology
industries (LTInd/TotEXR) and international competitiveness (GEL1O0n the
basis of general intuition, we again expected nadl Statistically significant and
negative correlation coefficients. On the contramyboth years (2006 and 2011),
the coefficients were?+0.000 (in 2006) and+0.028 (in 2011J.In the analyzed
period 2006-2011, in each country downward tremisLTInd/TotEXR; are
revealed. Except for Latvia (see Chart 1), low-tedbgy industries are
substituted by industries of higher technologyisity. This process, however
positive in nature, seems to have had no signifideapact on growth in
international competitiveness as measured by tbeabICompetitiveness Index.

7 Regressing GCI on LTInd/TotEXP, both for 2006 and2he coefficients are positive, but
statistically insignificant.
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Chart 3. Low-technology industries (shares of totaéxport value) and the Global Competitiveness
Index. Years 2006 and 2011
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Note: on X axis — shares of Lgfjlin total value of export of goods.

Source: authors own elaboration based on dataedefiom OECD STAN Bilateral Trade Database by
Industry and End-use Category (BTDIXE) and Worldrigenic Forum statistics.

The obtained empirical results differ dramaticddym what was initially
expected. We hypothesized that we would identifgnificant and positive
relationships between the development of high-teldgy industries and ICT
Manufacturing sector and a country's global conipetiess. But relying on our
analysis of the outcomes, one should concludetiigsbpposite. Such results are
at odds with general economic intuition, and magnse¢o be paradoxical. It is
hard to admit that growth in the export of highkendustries has no impact on
international competitiveness.

However, our“strange” results may be a consequence of four aspects.
Firstly, the geographic and time coverage was \ienjted, which resulted in
a small number of observations. Secondly, the measf international
competitiveness — G(J is highly complex, covering a multitude of diféert
variables, which negatively affects it in time \doility. Thirdly, the selected
countries are highly specific. In the former “trdia® countries”, some trends
observed in national economies are the direct tresildynamic structural
adjustments that these countries have had to uadergatch-up with the highly
developed economies. Additionally, trade pattemysetid not only on a country's
current individual endowments, but are conditiobgdwvide bundle of different,
often exogenous, factors. High vulnerability ancklaf ability to resist external
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shocks constitutes an obstacle to entering a st#lelopment path. Fourthly,
and in relation to the previous observation, theogetaken into consideration
(2006-2011) was highly unstable due to the spréatieoeconomic crisis across
the world. The turmoil disrupted development prgess which was especially
serious in the case of Estonia. All the imperfedditisted above account for the
significant lack of robustness of the final resyltssented in the empirical part of
this paper.

5. Concluding remarks

The main aim of the paper was to check for intgrfitthanges in the trade
patterns of nine Central-East European countriesr dlre period 2000-2011,
concentrating exclusively on the export of goodassified by the level of
technology-intensity of industries. Having refererto the traditional concepts
that technological progress explains internatiotralde flows and national
competitiveness, we also aimed to identify the timship to changing trade
patterns in international competitiveness, meashyethe Global Competitiveness
Index. Our empirical results rejected the hypothedithe existence of positive
links between growth of exports in technology-igiee industries and
international competitiveness in the analyzed coesit However, the obtained
outcomes should be interpreted with caution. Taddmpatterns uncovered in each
country show that technological changes positivietpact international trade
flows and that the examined economies are graduagisning their internal
markets to the global economy. The study also tedesubstitution effects in
industries’ shares in a country’s total export obds, contributing positively to
changing the structure of the national economy. cAsntries become more
export-oriented, growth of high-tech and mediumhhkigchnology industries in
total export of goods legitimizes the assumption af increase in their
competitive potential. The link between the twonst direct however, and
possibly reveals itself with significant time lagsd — above all — international
competitiveness cannot be explained solely by teloigical factors. However, as
technology potentially constitutes an importantabat of growing international
competitiveness, enhancing countries to transforom ftechnology-importing
countries into efficient and innovation-led devetemts, driven by growing
export of high-technology industries, indicate thatire studies of these aspects
are desirable.
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Streszczenie

SCIEZKI EKSPORTU DOBR VERSUS MIEDZYNARODOWA
KONKURENCYJNO SC. ANALIZA POROWNAWCZA DLA KRAJOW
WSCHODNIEJ | SRODKOWEJ EUROPY W LATACH 2000-2011

W artykule analizie poddano zmienje¢ sg sciezki eksportu dobr w podziale na
gakezie o ré&nej intensywnéri technologicznej. Anakizprzeprowadzono dla lat 2000-
2011 dla 9 wybranych krajow Europy Centralnej i Wsiniej, tj: Butgarii, Republiki
Czeskiej, Estonii, Litwy, totwy, Polski, RumunianrStowacji. Dodatkowo postawiono
hipotez o zachodzcej pozytywnej relacji madzy rosgcym — w stosunku do calej waitd
eksportu  kraju—udziale sektoréw technologiczniemuych oraz  natdzynarodow
konkurencyjnéeig, ktdra jest aproksymowana za pom@iobal Competitiveness Index (GCI).

Dane dotyczce eksportu pochogz bazy OECD STAN Bilateral Trade Database by
Industry and End-use Category (BTDIXE) wadotyczce midzynarodowej konkurencyjsa
— World Economic Forum. Wyniki przeprowadzonej iagaémpirycznej nie potwierdzaj
statystycznej zatrasci miedzy poziomem ewzynarodowej konkurencyjf@ (GCI) a udziatem
sektora high-tech oraz ICT w catbeksportu danego kraju.

Stowa kluczowe: migdzynarodowa konkurencyjny sciezki eksportu, intensywdo
technologiczna, analiza poréwnawcza
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